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Preface: 
Chaptcr 1: It gives brief' introduct ion of FTP Virtual Drive Explorer. It also 

contains objcctiH'S and scope of the system. 

Chapter 2: Describes the requircmcnts or the system. It also contains usc case 
diagram and use case description. 

Chapter 3: It gives the design of FTP Virtual Drive Explorer including class 
relationship diagram and classes description. This chapter also includes 
the sequence diagrams.' . 

Chapter 4: This chapter introduces. implementation of the system. It di sc usses the 
technology used for the development of the system. 

Chapter 5: This chapter named "testing" describes some test cases app li ed on the 
rTP Virtual Orin: Explorer for tcsting the vvorking of it. 
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Chapter 1 

Introduction 

1.1 Introduction: 

The purpose of this project is to provide a Virtual Dri ve (fo lde r) on Linux platform s 

fo r an internet cl ient. Thi s r()lder shoul d el1 abl e the user to \'iew ane! trea t re mote 

site's directori es like local liIL: sys lems, The FTP Virtual Dri ve Ex plore r will pro vide 

some familiar features of Linux Konqlleror (Fil e Manager) . 

1.1.1 What is FTP Virtual Drive Explorer? 

The Red Hat Linux user il1terl ~lel' gi\'\:s users access to a "ide varid), 01 ' Oh/l '('/S 

nccessary 1'01' running applications and ll1:lnaging the operating system. Thc most 

familiar of thcse obj ects arc the fo lders and Jil es that res ide on computer di sk dri\ 'cs, 

There are also a number of \'irtual obj ec ts that allow the user to do tasks. such as 

send fil es to remote printers or access the Trash Bin. 

When the user is conncc ted to any FTP site the contents of the site arc shown in the 

hi erarchical structure like ma in folder contai ning subto lders and li les. Bas ic idea ttl 

develop the FTP Virtual Drive Explorer is to give the user a look and feel as hc/she 

is \\Iorking on the local sys tem whil e connec ting to Internet. 

FTP Virtual Dri ve Ex pl orer all ows a USC I' to connec t to server whi ch hos ts a site and 

vicw it s li le. folder hi era rchy as l(lca l J'o lder hi erarchy and perJ'orm the normal fill' 

upe r,lti ollS like cu!, copy. J1 ~ l s lc . dr,lg drll j1 l' tc, 

1.1.2 How FTP Virtual Drive Explorer works? 

U SC I' interac ts with the fo lders .through shell. and shcll interacts "" ith the folder 

through standard inler/;lccs. Whcn uscI' intcrac ts with a folder th e shell 

cOlllllluni cates with thc f'nlder through olle llf' the interJ;lces and then fullkr nhject 

does what ever is needed, 



... 
-' 

manipulation of remote site's files and directories. 

3. To enable users to upload and download files and folders using cut, copy, 

paste, drag and drop commands. 
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. equ ore ent Analysis 
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Chapter 2 

Requirement Analysis 

2.1 Introduction : 

Requirement analysis is a software engineering task that bridges the gap bctwl!cn 

system-level software alloc:l tinn ,1Iid cksign. Requirements analysis enab les the 

system engineer to specify software function and performance indicate softwarc ' s 

interface with other system elcm(:nts and establish constraints that software must 

meet. [Pressman, 200 1]. 

2.2 Rcquirenlcnt Enginc(~ring 

It is the set of activities that leads to the production of requiremcnts deJinitions and 

specifi cations of system. 

S 'stem requirement include the following sub headings 

• Requirements Defi nitions 

o Functional Req uirements 

o No n Functi onal Requirements 

• Requirements Specification~;. 

2.3 Requirements Definition: 

The process of establishing the services the system should provide and constra ints 

under which it must operate is called requirements engineering. A software 

requirement definition is an abstract description of the services, which the system 

should provide and the constraints under which the system must operate. It should 

only specify the external beha\'ior of the system. A software requiremcnt 

specification is the detail description of what the system should do. 

[Somerville 1995J. 

. 
. '~~ ", 



For example when user double clicks a folder icon in treeview or iconview the folder 

object enumerates its subfolder and files in the treeview or iconview. Linux 

Konqueror type browser is the browser for FTP Virtual Drive Explorer. 

1.1.3 Why FTP Virtual Drive Explorer? 

As mentioned that the Graphical User Interface for FTP Virtual Drive Explorer is 

Linux Konqueror type browser. Almost all Linux users are familiar with Konqueror 

and know how to perform tile operat,ions (cut, copy, paste, delete, drag drop, etc.) on 

fil e folder objects. Since FTP sites also deals with file and folder objects so it makes 

sense to be able to deal with remote sik's directories like local directories and 

perform the normal operations. ' And if this functionality is embedded into the 

explorer then it \vill be most convenient way to interact with remote si te' s 

directories. This is the reason of implementing FTP Virtual Drive Explorer. With this 

explorer a user can connect to any number of servers and upload and download files 

and directories using common copy, paste or drag drop operations. 

1.2 Scope of the system : 

The scope of this system (FTP Virtual Drive Explorer) includes the following. 

I. The software should be an explorer and work on Linux platform. 

2. It will support both uploading and downloading of files and folders from FTP 

servers. 

3. FTP Virtual Drive Explorer should also support multiple selection. 

4. FTP Virtual Drive Explorer should also implement shell context menus. 

5. The user should be able to connect with multiple FTP Servers. 

1.3 Objectives: 

The objectives to be achieved are: . 

I. To enable the users to view and treat remote site's directories like local file 

systems. 

2. To provides users with familiar interface (like Linux Konqueror) for the 
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The purpose of this proj ect is to provide a Virtual Drive (folder) on Linux pli.ltlOrm 

for an Internet client. This rTP Virtual Drive Explorer should enable the LIseI' to vicw 

and treat Site's directories like local file system. The rTP Virtual Drive Explorer 

should provide important features of Linux Konqueror (explorer). 

Since the system is about the implementation of an explorer therefore it must meet 

the minimum requirements of an explorer. The Linux Konqueror should bl: able to 

navigate the FTP Virtual Drive Explorer. It should also implement the folder vicw in 

which the user should be able to see files and folders and perform file operations. 

Requirements of the system are as follows 

2.3.1 Functional Requirements 

I. FTP Virtual Drive Explorer should support both uploading and downloading 

of files and folders. 

2. FTP Virtual Drive Explorer should support multiple selections. 

3. FTP Virtual Drive Explorer should support the cut, copy and paste 

operations. 

4. FTP Virtual Drive Explorer should support the delete operation. 

5. FTP Virtual Drive shou ld support drag and drop facility. 

6. FTP Vi11ual Drive Explorer should implement shell property pages to view 

properties of the selected items. 

7. User should be able to connect to mUltiple sites. 

8. User should be able to create new folders in the FTP Virtual Drive Explorer. 

9. User should be able to rename a fi le or folder in the FTP Virtual Drive 

Explorer. 

10. User should also be able to disconnect any site. 



2.3.2 Non-Functional Requirements 

Nonfunctional requirements are the constraints under which the serVIces of the 

system should be provided. Following are the nonfunctional requirements of this 

system. 

2.3.2.1 Pro d lI et Req II ircl11 cn ts: 

1. The software should be reli able and it should conform to its requirements. 

2. Download ing and upl oading should 110t take too much time. 

3. While performing pas te, delete and drag drop operations standard visual 

feedback should be given. 

2.3.2.2 Process requirements: 

l. Qt will be used as a development tool. 

2. The software will work on Linux platform. 

3. System will be dcli \'ered before the end of September 2004. 
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2.4 Requirement Specifi(~ation 

In it I have specified each · and every functional requirement defined above 111 a 

precise way using form based metl10d. 

Function: 

Description: 

Inputs: 

Source: 

Outputs: 

Destination: 

Form 1 

FTP Virtual Drive Explorer should support both '.lploading 

ancl downloading of fil es and folders. 

If user\vill cut/copy the selected items fr0111 the FTP Virtual 

Drive Explorer and paste these items in the local drives then 

explorer will download the selected items. 

If user will paste the clipboard data in the rTP Virtual Drive 

Explorer then explorer will upload that data. 

Files and folders. 

The user will initiate the operation. 

Uploading / Downloading will take place. 

In case of uploading, connected site. 

In case of downloading, local drive. 

Requires: Site's address and Internet Connect or FTP Servel< 

Pre-conditions: FTP Virtual Drive Explorer must be connected to a site and 

site contents must be in the FTP Virtual Drive Explorer. 

Post-conditions: Clipboard data wi ll upload/download. 



Function: 

Description: 

Fom12 

FTP Virtual Drive Explorer should support the cut. copy 

and paste operation. 

User will select cut, copy or paste commands either from 

popup menu (by right clicking) or from edit menu of mcnu 

bal'. 

Inputs: Clipboard elala. 

Source: The user will il1iti~te the operation. 

Outputs: If target of cut, copy or paste commands is FTP Virtual 

Drive Explorer than clipboard data wi ll be uploaded and in 

case of local system clipboard data will be downloaded. 

Destination: Local system or connected site. 

Requires : Clipboard's data. 

Pre-conditions: FTP Virtual Drive Explorer must be connected to a site and 

site ' s contents must be in the FTP Virtual Drive Explorcr 

also clipboard has the data. 

Post-conditions: If FTP Virtual Drive Explorer is target of cut, copy or paste 

commands then uploading will start otherwise downloading 

wi ll start. 



Function : 

Description: 

Inputs: 

Source: 

Outputs: 

Destina tion: 

Requires: 

Pre-conditions: 

Post-conditions: 

9 

Form 3 

FTP Virtual Drive Explorer should support the delete 

operation. . I 

User wi ll select one or more items using mouse or selec t all 

the items in the treeview or iconview on clickingtbe selcct 

All submenu of the edit menu. 

User will select delete command either from popup menu 

(by right clicking) or from edit menu of menu bar. 

A pop dialog will appear for confirmation of delete 

operat ion if user wants to delete then selected item \vill 

de lete from the original path. 

One or more than one selected items that can only be files 

and folders . 

The user wi ll initiate the operation. 

Selected items wi ll be deleted. 

Nil. 

It requires minimum one selected item. 

fTP Virtual Drive Explorer must be connected to a site, 

and site contents must be in the FTP Virtual Drive 

Explorer. 

Selected items will delete from the original path. 



Function: 

Description: 

10 

-~ Form 4 

FTP Virtual Drive Explorer should implement shell propl:rt)' 

pages to view properties of the selected items. 

User wi ll optionally select one or more items from the 

extension. 

User wi ll right click to see a context menu. 

User wi ll cli ck on properties command to see the properties of 

the selected items. 

Inp ItS: N'1. 

Source: The user will initiate the operation. 

Outputs: Properties dialog will appear. 

Destination: Nil. 

Requil"CS: Connect Site. 

Pre-conditions: FTP Virtual Dl;ive Explorer must be connected to a si te, and 

site contents must be in the FTP Virtual Drive Explor~ r. 

Post-conditions: Properties dialog of selected item or connect site wi ll appear. 



Function: 

Description: 

Inputs: 

Source: 

Outputs: 

Destination: 

Requires: 

Pre-conditions: 

Post-conditions: 

II 

Form 5 

FTP Virtual Drive Exp lorer should support multiple 

selec ti ons. 

User "viII select one or more items using mouse or se lec t all 

the items in the treeview on clicki ng the selec t All submenu 

of the edit menu. 

Nil. 

The user will initiate the operation. 

Items will be selected. 

Nil. 

It requires files and folders in the connected site. 

FTP Virtua.I Drive Explorer must be connected to a site, and 

site contents must be in the FTP Virtual Drive Explorer. 

Items will !ielect 



Function: 

Description: 

Inputs: 

Source: 

Outputs: 

Destination: 

Requires: 

Pre-conditions: 

12 

Form 6 

User should be able to connect to multiple sites. 

User will select connect command from context menu to 

connect to a site. 

Address of site, and optionally user name and password. 

The Li se I' will initiate the operation. 

Sile wi ll connect ur l!rl'Or message wi ll appl!ar III case or 
wrong site's address, lIser namc or password. 

FTP Virtual Drive Explorer. 

It requires Sitc's address and optionally usernamc and 

password. 

FTP Virtual Drive Explorer must be connected to a site, and 

site content~; must be in the FTP Virtual Drive Explorer. 

Post-conditions: For connected site a new folder will appear in the r-TP 

Virtual Drive Explorer. 



Function: 

Descl"iption: 

Inputs: 

Source: 

Outputs: 

Destination: 

Requires: 

Pre­

conditions: 

Post­

conditions: 

Form 7 

User should be able to disconnect any sites. 

User will select a site. 

User will right click to see an appropriate context menu. 

User will click the disconnect command. 

Nil 

The user wi ll initiate the operation. 

Site will disconnect. 

FTP Virtual Drive Explorer. 

Nil. 

FTP Virtual Drive Explorer must be connected to a site. 

Site \-vill di sconnec t. 

13 



Function: 

Descr-iption: 

14 

Form 8 

User should be able to create new folders in the FTP Virtual 

Drive Explorer. 

User \vill select filc->New->Folder command from menu 

bar or NewFolder from the popup menu to create a m:w 

folder. 

Inputs: New folder name. 

Source: The user will initiate the operation. 

Outputs: New folder will ereate in the FTP Virtual Drive Explorer. 

Destination: FTP Virtual Drive Explorer. 

Requires: New folder name. 

Pre-conditions: FTP Virtual Drive Explorer must be connected to a site, and 

site contents must be in the FTP Virtual Drive Explorer. 

Post-conditions : New folder will be created in the FTP Virtual Dri ve 

Explorer. 
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Form 9 

Function: User should be abk 10 renamc a file or foldcr in Ihe rTP Virtual 

Drive Explorer. 

Descrip tion: User \,vill sck ct renLlllle li'om the popup menu to renamc a lile or 

folder. 

Inputs: 

Source: 

Outputs: 

Destination: 

Requires: 

Pre­

conditions: 

Post­

conditions: 

New name for fi le or fo lder. 

The user will initiate the operation. 

File/folder will be renamed. 

FTP Virtual DriveExplorer. 

New name for fi le or fo lder. 

FTP Virtual Drive Explorer must be connected to a site, and site 

contents must be in the FTP Virtual Drive Explorer. 

File/folder will be renamed 
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Form 10 

Function: FTP Virtual Drive Explorer should support drag and drop 

fac il ity . 

Description: FTP Virtual Drive' Explorer will be drag source or drag larget or 

both. In target mode user will drop selected items (from local 

system) into or at, some fo lcIer in the FTP Virtual Drive Exp lorer. 

FTP Virtual Driv,e Explorer will upload selected items. In sourcc 

mode LiseI' will select one or more items from the FTP Virtual 

Drive Explorer and drop into the system. FTP Virtual Drivc 

Explorer \\'ill download selected items at the target path. 

Jnputs: 

Source: 

Outputs: 

Destination: 

Requires: 

Pre­

conditions: 

Post­

conditions: 

When FTP Virtual Drive Explorer will be both a source and 

target of a drag drop operation. User will select one or morc 

items from FTP Virtual Drive Explorer and will drop at some 

other folcl er in the FTP Virtual Drive Explorer (sourc·e and target 

fold ers may be on the same Site or on di fferent sites). The rTP 

Virtual Drive Explorer will transfer selected items from site to 

site. 

File/lo lder. 

The user will initiate the operation. 

If FTP Virtual Drive Explorer is drop target then dropped 

file/folder wi ll be uploaded and in case of local system dropped 

file/folder will be downloaded. 

Local system or connected site. 

Connected site . . 

FTP Virtual Drive Explorer must be connected to a site, and site 

contcnts must be in the FTP Virtual Drive Explorer. 

If FTP Virtual Drive Explorer is drop targetthel1 dropped 

file/folder ' s uploading start and in case of local system dropped 

file/folder's downloading start. 



2.5 Use Cases of the system 

2.5.1 Actors of my systenl: 

User: Only actor of my system is the User of the system. 

2.5.2 Use Case Description. 

Here is the description of the lise cases identified above. 

2.5.2.1 Start Application 

User Start Appli cation 

User: User of the system 

Purpose: Successfully start the App lication. 

17 

Overview: After starting the application, the GUI of FTP Virtual Drive Explorer 

. will appear on the s r n 

Pre-requisite: FTP Virtual Drive Explorer shou ld be installed. 

Typical course of ac(ioJl 

Sr.fl User's Action 

User wi ll click the desktop Sh0l1 

1 cut or executable on the start 

menu program. 

2 

3 
User wi ll click the right mouse 

button 

4 

AHernative course of actions 

1. No ne 

System Respons(~ 

System will display the GUI of the FTP 

Virtual Drive Explorer and will display 

the standard icon. 

System will display the context menu . 



2.5.2.2 Connect Site 

(~ 
- ---

Initiate connection request 

User 

Authentication 

Connect 

User: User of the system 

Purpose: Successfully connect to the multiple sites 

Overview: System provides connection dialog and verification process for 

security measures. 

Pre-requisite: Use case: Start Application 

Typical course of action 

Sr.# User's Action 

User will click the connection 

button on tool bar or select the 
1 

connection menu from the menu 

bar. 

System Response 

18 

The system will open a connection dialog 

2 and wi ll require username and IP address 

of the FTP server. 

User will enter the lIsername 

and IP address of the FTP server 
3 

and will click on the connect 

button. 

4 System will verify the information 



provided by the L1ser. A new folder named 

as site address will appear 111 the FTP 

Virtual Drive Explorer 

Alternative course of actions 

1. System wi ll verify the information and will give a message that connec tion 

information is incorrect in case of invalid username and IP address of the 

server. 

2. Connection module will be aborted if user presses the cancel button on the 

connection dialog. 
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2.5.2.3 Enumerates fo lders 

o 
A 
User 

double c lick folder 

i 

6 
Enumerates folder 

Use r: User of the syste m 

Purpose: To enumerate folde rs. 

Overview: Show subfolders and fil e of any folder. 

Pre-requisite: Use case: Start /\pplication. 

Typical course of action 

Sr. # User's Action System Response 

1 
User will double click any folder 

in system. 

2 The system wi ll enumerate the folder. 

Altemative course of actions 

1. System will not enumerate the folcler if that is empty. 
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2.5.2.4 Select item 

o 
A 
User select item 

User: User of the system 

Purpose: To select one or more than one items at a time. 

Overview: Select single or multiple Jiles or sub folders of any folder. 

Pre-requisite: Use case: Start Application. 

Typical course of action 

Sr.# User's Action System Response 

User will click any fo lder 111 
1 

system. 

2 
The system will allow the user to se lect 

one or multiple files / folders. 

Alternative course of actions 

1. System will not allow multiple selection if the folder is empty, 
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2.5.2.5 Support drag and drop 

o 
A 
User Drag item 

Drop item 

User: User of the system 

Purpose: Provide drag and drop facility. 

Overview: Drag any item and drop it any where in the system. 

Pre-requisite: Use case: Start Application. 

Use case: Se lect Item. 

Typical course of action 

Sr.# User's Action . System Response 

I 
User will drag any file or folder in 

sys tem ancl drop it a t any location. 

2 
The system wilI ClIt that item and pas te 

it at the destination. 

Alternative course of actions 

1. None 



2.5.2.6 Show different views 

Q-----_._.-
A~ · '-..... . 

,->0 
.~ Show tree View 

.. ~ . ~O 
User 

Show icon 'view 

User: User of the system 

Purpose: Provide different views. 

Overview: User can select iconview or treeview. 

Pre-requisite: Use case: Start Application. 

Use case: Select Item. 

Typical course of action 

Sr.# User's Action System Response 

Uscr will select ICOIl Vl ;:W or 

treeview from the menu bar or 
1 

user will click on the iconview or 

treeview buttons on the too) bar. 

." _.' 

2 
The system will switch to the required 

view. 

Altcmativc course of actions 

1. None 



2.5.2.7 Support cut, copy, paste 

o 
A 
User 

User: User of the system 

Purpose: Provide cut, copy, paste facility. 

Copy item 

Cut item 

v 
r--'~' \ ~<- .' 
Paste item 

24 

Overview: User can cut / copy files r folde s and paste them any where in system. 

Pre-requisite:Use case: Start Application. 

Use case: Select Item. 

Typical course of action 

Sr.# User's Action System Response 

User will select cut, copy, paste 

options from the menu bar or from 

1 popup menu by right clicking the 

item, or by using the short cut 

keys after selecting the items. 

2 
The system will allow the user to cut, 

copy, paste items. 

Altel'llativc course of actions 

I. System will not allow cut,eopy, paste operations if the item does not exists . 



2.5.2.8 Support dclch~ 

o 
A 
User Delete item 

User: User of the system 

Purpose: Provide delete facility . . 

Overview: User can de lete items inthe system. 

Pre-requisite: Use case: Start Application. 

Use case : Select Item. 

Typical course of action 

Sr.# User's Action System Response 

Use r will se lect dele te opt iOI frol1 

the menu bar or from popup menu 

1 by right cli cking the item, or by 

USlJ1g the delel(: key from 

keyboard after selecting the items. 

2 The system will delete items. 

Alternative course of actions 

1. System will not a llow delete operation if the item does not exists or not 
selected. 

25 
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2.5.2.9 Support rename 

o 
A 
User Rename item 

Us.er: User of the system 

Purpose: Provide rename facility. 

Overview: User can rename items any where in system. 

Pre-requisite: Use case: Start Application. 

Use case: Select Item. 

Typical course of cron 

Sr.# User's Action System Response 

User will select rename option 

I 
from the menu bar or from popup 

menu by right clicking the item 

after selecting the i tt:I11S. 

The system will allow the user to 
2 

rename the folder. 

Alternative course of actions 

1. None 
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2.5.2.10 Create new foider 

User Creat new folder 

User: User of the system 

Purpose: Provide facility (0 create new folcler. 

Overview: User can create m:w folder any where in system. 

Pre-requisite: Use case: Start Application. 

Typical course of action 

Sr.# User's Action System Response 

User will select create new folder 

1 
option from the menu bar or from 

popup mel1u by right clicking 111 

the icon view or trccview. 

2 
The system will allow the user to create 

new folder. 

Alternative course of actions 

1. System will not allow create new folder if disk is full. 



2.5.2.11 

o 
A 
User 

User: 

Purpose: 

Disconnect s ih~s 

User of the sys tem 

Disconnect any site. 

Disconnect site 

Overview: User can disconnect any site from system. 

Pre-requisite: Use case: Start Application. 

Use case: Connect Site. 

Typical course of action 

Sr.# User's Action System Response 

User will select disconnect option 

I 
from the menu bar or by clicking 

the disconnect button from icon 

bar. 

The system will allow the 
2 

disconnect any site. 

Alternative course of actions 

user 

I. System will not allow disconnect operation if the user not connected to that site. 
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This chapter will give an overview of different classes that were identified during the 

system analysis and design phase. This chapter also explains some sequence 

diagrams and interrace diagram. 

3.2 Design 

Design is a meaningful engineering representation of something that is to be built. 

Design of an object-oriented software is the definition of multilayered software 

architecture, the specification of subsystem that perform required functions and 

provide infrastructure support a description of objects that form the building blocks 

of the system. [Pressman 200 1] 

Object Oriented Design is divided in two major activities 

a) System Design 

Creates the product architecture, defining a series of "layers" that accomplish 

specific system functions and identifying the classes that are encapsulated and 

identifying the classes that are encapsulated by subsystems that reside at each layer. 

b) Object Design 

Focuses on the internal detail of individual classes, defining attributes, operations 

and message details. 

Now object oriented design of the FTP virtual drive explorer is presented in the next 

section. 
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3.3 Class Relationship Di.agram 

Objects of classes conmlllnicate with each other to perform any functions. The type 

of relationship at class level defines this communication. The interaction 

relationships are defined in class relationship diagram. Class relationship diagram is 

a UML (unified modeling language) standard for the describing class interaction. 

contains has 

+1 

+1 fDreCto;;Vif".,Tree · 
. ~~=~-~--~ ---~~-~-~: -~~~-

+1 
I has 

+n 

has r- D~~t'~~Tr~ 
1 - _. 
f~~---- ------ - -

+1 i / 
/ +n ,. 

+1 ----- ------- -

+1 I 
1 

contains 

+1 I 
I 

+n FileltemTree contains ;1 I -
! 

: ConnectDialog i 
.... .. .... _. _',i 
! 

has 
+n 

'. QFilelconVieNftem 1 ,-----------, 
+1 I . _ i 

+1 
I 

has 
+n I ... _ 

OtFilelconDagJ 

-:~--------~-~-

+1 i myFtp 

+1 I 
has 

r~~~~-; 
. .' 

.-------' 
, Fileltem i +n 

has 
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3.4 Class Description 

FileMainWindow: _ .. _-_._----_ .. . --------
FileMainWindow 

, 

This is the main class of the whole <;>cap : QStling 

project. Uscr can view different views 
<;>myNewString : QString 

I 
I 

<;>list1 : QListView * 
I 

like icon view or tree view by selecting 
I 

<;>menu : QMenuBar * I 

option from menu bar or ('rom tool bar 
<;>mmenu : QPopupMenu * I 
<;>windows : QPopupMenu* 

I 
I 

and menu bar. This class allow user to <;>tools : QToolBar* 

connect to the FTP server by providing 
<;>toolsMenu : QPopupMenu* I 

<tk;>progress : QProgressBar * I 
I 

a connection dialog from the menu bar <tk;>label : QLabel * 
I 
I 

or from tool bar. 
<tk;>pathCombo : QComboBox * ; 
1k;>upButton : QToolButton * 

I 

i 

<tk;>mkdirButton : QToolButton * i 
<tk;>fileConnectAction : QAction* i I 

I 

~FileMainWindowO i 
I 

~leViewO I 
I 

i 

~dirListO ! 
I 

show() ! 

~setupMenubarO 
I 

. setupToolbarO i 
~slotChangeCaptionO ! 

~setupO 
I 
! 

~setP athCom boO 
cf>tiledirchO 
~ledirch10 
~p_showltemsO 
~directoryChangedO ; 

~s lotStartReadDirO I 

~slotReadNextDirO 
~slotReadDirDoneO i 

~cdUPO 
! 

I 

~newFolderO 
I 
I 

~changePathO 
I 

~enableUPO I 

~disableUPO 
I 

I 
~enableMkdirO I 

I 

~disableMkdirO 
, 

H··O_'.' ___ '· __ -------------.---••.. 
• •• _______ • ___ ._ • - , __ 0- . - . 



QtFilelcon View : 

This class is used to create an icon 

view to the user in the main window of 

the proj ect. 

<l:>OtFi lelconViewO 
~setViewModeO 
~«const» viewModeO 
~setOpenltemO 
<O-setDirectoryO 
~setDirectoryO 
ct>newDi rectory 0 

I ~currentDirO 
<>directoryChangedO 
<l>startReadDirO 
~read NextDi rO 
-<t>readDirDoneO 
<>enableUPO 
~d isab l eUPO 
~enableMkdirO 
<!>disableMkdirO 

1fl>itemDoubleClickedO 
~slotDroppedO 
~ewLargeO 
~ewSmallO 
~ewBottomO 
~ewRightO 

l ~owEastO 
! ~owSouthO 
~itemTextTruncateO 
~itemTextWordWrap() 
~sortAscendingO 
~sortDescendingO 
~arrangeltemslnGridO 
~slotRightPressedO 
~openFolderO 
~readDirO 
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~« virtual» dragObjectO I 
. I 

~« V1rtual» keyP ress EventOI 
L--_ -- --- --- j 



QtFileIconDrag : 

This class allow the drag <Ind drop of' 

itcms in the icon vic\v. 

DirectoryView: 

This class is used to create a directory 

view on the left side of the splitter in 

both icon and tree views. 

Directory 

This class is used to create or display 

the directories in the direclory view for 

the user to proceed further at run time. 

All of the directories are 0 f the system 

/ directory. 

QtFilelc~nDrag ---- ----- 1 
--;;.--- . ---- ---1 
~urls : QStringList I 
~QtFilelconDragO i 
~«const» formatO I 

<I:>«const» e n codedDatao j 
~«static» canDecodeO I 
~appendO ______ 1 

r 
DirectoryView 

~dirs-O~iy : bool -
I ~oldCurrent : QListViewltem ... 
I ~dropltem : QListViewltem * 
! e(;.autoopen_ timer : QTimer'" 
&<;>presspos : QPoint 
~mousePressed : bool 

, <>DirectoryViewO 
1 <>s howDirsOnlyO 
1 <>setDirO 
i <>tolderSelectedO 
I ~slotFold erSe l ectedO 
: ~openFo l derO . 
i ~contentsDragEnterEventO 
j ~contentsDragMoveEventO 
. ~contentsDragLeaveEventO 
. \0>'contentsDropEventO I 
(~contents M ouseM oveEventO 
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i '~contentsMousePressE\entO : 
; <tr>contentsMouseReleaseE\€ntO i ' 
! et,>fuIlPathO I 

. 
Directory 

<;>«using» OListViewltem::setPixmap 
~f: OFile 
~readab le : bool 
~showDirsOn ly : bool 
~pix : OPixmap • 

~Di rectory () 
~Directory() 
~DirectoryO 
~«const» textO 
~IINameO 
~setOpenO 
~setupO 
~«const» pixmapO 
<>setPixmapO 



FileItem . . 

This class is used to display the files in 

the directory view of the system 

directory I. 

DirectoryviewTree : 

This class is used to create a tree view 

for the user in the main window. 

FilcItclnTrec : 

This class is used to display or create 

new files in current directory or in the 

subdirectories for the user in tree view. 
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Fileltem I 

o« using» QListViewltem: :setPixmap I 
~pix : QPixmap * i 

~FileltemO l ~«const» pixmapO 
~setPixmapO 

DirectoryViewTree 
-~dirsOnly:bool-------- --

~oldCurrent : OListViewltem * 
~dropltem : OListViewltem ,. 

I G<;>autoopen_timer : QTimer'" 
I ~presspos : QPoint 
I G<>mousePressed : bool 

I 
<i>DirectoryViewTree() 
<>showDirsOnlyO 

I setDirO 
I ~olderSelectedO 
I ~slotFolderSelectedO 
. ~openFolderO 
! ~contentsDragEnterEwntO 
~contentsDragMowEwntO 
~contentsDragLeawEwnt() 
~contents DropE w nt 0 
~contentsM ous eM oveE vent() 
~contentsMousePressEventO 

I ~contentsMouseReleaseEventO 

1~"PathO 
.. -~ .. ' ._-_._._._._-_ .... .. -... -...... -.. _-- ----- ... '. . 

FileltemTree -- -_. __ ........ _-_._---_. __ . __ ._-_., .. _-_ ... ........... _-_.,._- .," -

o«using» QListViewltem: :setPixmap 
~pix : QPixmap * 
---------------------------. 

~File ltemTreeO 
~Fileltem TreeO 
~«const» pixmap() 
~setPixmapO 

I 
/ 

I 
I 
I 
I 
I 
I 
I 

I 

I 



DirectoryTree : 

This class is used to disp lay or create 

new directory for the user in the tree 

VIew. 

myFtp : 

This class allow user to ]x:r Corm 

diiferent fUl1ctionaliti es of the FTP 

client. 

: . 

Oi rectory Tree 

<;;>«using» QListViewltem: :setPixmap 
~f; QFi le 
~f1 : QFilelnfo 
~readabl e : bool 
~showOirsOnly : bool 
~pix : QPixmap * 

~Oi rectoryTreeO 
~OirectoryTreeO 
~OirectoryTreeO 
~OirectoryTreeO 
~O i rectoryTreeO 
~OirectoryTreeO 
~OirectoryTreeO 
~«const» textO 
~IIName() 
~fu liName1 0 
~setOpenO 
~setOpen() 
~setupO 
~«const» pixmapO 
~setPixmapO 

<>ftp : QFtp* 
~«String» usemame 
~«String» hostname 
~«String» password 
- --------_.------_._--_._--_ ... 

~connectToHost() 
~«virtual» ftp_changePathOrDownloadO 
~«virtual» ftp_changePathO 
4>ftp_commandStartedO 
~ftp_commandFinishedO 
<>ftp_doneO 
<>ftpJistinfoO 
<Oftp_uploadO 
<>ftp_downloadO 
<>ftp_uploadfolderO 
~ftp_downloadfolderO 

Jo 
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3.5 Sequence diagrams: 

Objects interact with each other to get the required functionality by passing message 

between each other. The messages between objects have to be in a sequence to have 

meaningful functionality. Sequence diagram defines the sequence of messages. 

Sequence diagram show the dynamic collaboration between a numbers of object. In 

other words, it shows how objects corpmunicate with each other. 

Different sequence of activities repre~ents different sequence diagrams in the system. 

Here is a list of some of the scenarios of the system. 

Connect site: 

o , 

A 
: User ;-fiIC~~~~~1 ~QnnOC!lonDlijlOO ; 1 !lli£1l2; I 

i 1: StartApplicationO i - =;'- --T-J 
: . 2: connectionO ; , password ! 

/

.-.--------- .----> 1 : user name ~ -' 

; 1----------- - ---~- host name I 
i -invalidva;~es, //port i# ___ I 

/ 

/' 3: getValuesO 

/'/ ~ 
"" ..... :._4'-'-: _ -,.--'-----/ 

/' 
/' 

5: selvaluesO 
_ ....L...-

ruldJDfQ.£lQ. · 
SeMr ---- --r-r-

...J 

~. ______ ++_6_: c_o_nn_~_: t_To_H_OS-,t(e)-3i 7: getli:;tQ ._> 1 

i~'--: l-iS-~-fO(-) -----t-t-- ------,--.--.-----! 

I 
L 

I~-. J j 

! 
I 
I 

.. I 
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Cut, copy, paste 

.9-

<::r 1 'OleCtlll.~:;ect:"Tre~ I I gri~t~ewlte:: 1 IfiI.Mal~Wlndowl 
.. _._ >! 2. ItemSeiectedO I 3: copy() I 

1 --, - - - -3>~=-4~~=il ~i~~~,,~;I~ ~~: l 
_~:seleCtltemO _ 6: It~inselected() I k'd~_~~~'~ _ 

1 1 t uelC e: 

11---- -----1) 7 p"teO ~.: votlfateo 

I 9: updateO 
L.~-'--- - I 

I 
I 

T 
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-Enumerates folder: 

fQlIst-.1ewitem: 
i 

1: selectitemO 
3: geldirlislO 

4: checklislO -_.- .----. --
, 5: < -------

1 

.1 
I i 

6: createitemO 1. 
i 

I 
7: additemO 

- I ~ I 

I I 
I 

I ! I ! 

I 
I 

I 
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Rename: 

o 
A 

t_~i~ec t o~Tree: 

1: selectitemO I 
. glist'.iewitem: I 

I Validate it - . 

I " ...................... - ..... - > ; 
I I 2: itemselected() 

. _ ....... _--- ... >, 
I 

I 
I 

5' uodateO I 
< -- ---' -----! , 

I , 

name already 
i exists or not 
I 

.... ::~e~:~:? __ .>, _ / 

I. 4: valid~teO 1< . 
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4.1 Introduction 

Chapter 4 

Implementation 

-tl 

In this chapter different technologies that are used during the development of thi s 

project are discussed. 

4.2 Technology Used 

followi ng technologies has been used in this software. 

• G++ 

• Qt libraries and designer (version 3.1.1) 

• gmake 

4.2.1 G++ 

G++ is a framework of ciasses for object-oriented programmmg with the C++ 

language, a library-based extension of C++ to deal with concurrency, a method 1'01' 

analysis and design of distributed systems, especially Computer Integrated 

Manufacturing (CIM) systems, as well a Computer Aided Software Eng ineering 

(CASE) tool which encompasses the software life cycle through analysis, design , 

code generation, prototyping through simulation and emulation in distributed 

environment. 

G++ offers a vast library of C++ basic classes, classes which can deal with 

concurrency and distribution and classes which can interface with X-Window 

system. 

The libraries are mainly divided into three parts: 

• OAK (Object Architecture Kernel) is composed of small ta lk-like data 

structures. 

• Rodin is a library which extends the C++ language with classes which deal 

with concurrency and distribution. 
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• Mondrian is a library of graphical objects which interface with X- Window. 

4.2.2 Qt libraries and designer (3.1.1) 

Since we havc to develop Lllc so lhvarc ' un Linux platform and also it is rClJuired Lo 

develop designer that mllst appear as strong GUI. The Linllx Konqucror for KUL 

environment is also developed in Qt ~o we used Qt to develop FTP Virtual Drive 

Explorer. 

Qt is a l1111ltiplatform C++ GUI application framework. It provides application 

developers with all the functiona lity needed to build applications with state-of-the-art 

graphical user interfaces. Qt is fu lly obj ect-oriented, easily extensible, and allows 

true component programming. 

Qt has formed the basis of many thousands of successful applications worldwide. Qt 

is also the basis of the popular KDE Linux desktop environment, a standard 

component of all major Linux distributions. 

Qt is support ed on the following platforms: 

• l\1SlWinc!ows -- 95. 98, NT 4.0, ME, 2000, and XP 

• Unix/XII -- Linux, Sun Solaris, I-IP-UX, Compaq Tr1164 UNIX, IBM AlX, 

SG [ lR IX and a wide range of others 

• Macintosh -- Mac OS X 

• Embedded -- Linux platforms with frame buffer support. 

Qt is a product of Trolltech. 

4.2.2.1 Qt Designer 

Qt designer is a full fledged GUI builder. It includes powerful features such as 

preview mode, automatic widget layout, support for custom widgets , ancl an 

advanced property editor. 

Qt designer makes it easy to experiment with user interface design. At any time you 

can generate the code required to reproduce the user interface fr0111 the files Qt 

designer produces, changing your design as often as you like. 
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Qt designer helps you build user interfaces with layout tools that move and scale 

yo ur widgets (controls in Windows terminology) automatically at runtime. The 

resulting interfaces are both funct ional and attractive, comfortab ly suiting your users' 

operating envi ronments ancl preferences. 

4.2.2.2 In Line C++ code editing 

In Ot designer, you can do in-line editing of C++ code. Our editor simplifies 

the process using syntax highli'Qhting, completion, pattern matching, and 

incremental search. 

4.2.3 qrnake 

qmake is a tool created by Trolltec:h to write makefiles for different compilers and 

platforms. 

Writing makefiles by hand can be difficult and error prone, especially , if severa l 

makefiles are required for different compi ler and platform combinations. With 

qmake, developers create a simple single 'project' file and run qmake to generate the 

appropriate makefiles. qmake takes care of all the compiler and platform 

dependencies, freeing deve lopers to focu s on their code. Trolltech uses qmakc as the 

primary build tool for the Qt library, and for the tools supplied with Qt. 

qmake also takes care or Qt's special requirements, automatical ly including build 

rules for moc and uic. 
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Chapter 5 

Testing 

5.1 Objectives of Testing 

Testing of the application is done to achieve following objectives. 

1. Execution of the program is done with intent to find the enol's in the program . 

2. Test cases are designed so that these have high probability of finding an as-yct­

undiscovered error. 

5.2 Black Box Testing 

Black box testing focuses on the functional requirements of the software. Black box 
testing enables the software engineer to derive sets of input conditions that will fully 
exercise all functional requirements for a program. [Pressman 2001] 

5.3 Test Cases 

Test cases are designed so that these maps with following functional requirements or 
the system. 

1. Connect to a Site. 

2. Downloading a file frum the FTP Virtual Dri,:e Explorer. 

3. Downloading a folder from the FTP Virtual Drive Explorer. 

4. Downloading multiple folders from the fTP Virtual Drive Explorer. 

5. Uploading a file on the connected server. 

6. Uploading a folder on the connected server. 

7. Make a new folder in the FTP Virtual Drive Explorer. 

8. Disconnect a Site 
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Req. No. 1 

Date of Test 30107/2004 
-

I>rogram Ftpexplorer.exe 

Description Connection of FTP Virtual Drive Explorer with the FTP 

servers is tested by giving server address. The objective of 

this test is to conformation of connection building of FTP 

Virtual Drive Explorer with the FTP servers. 

Input Address of Server and optionally Username and pa.ssword 

Expected Output FTP Virtual Drive Explorer will connect to specified server. 

Actual Output FTP Virtual Drive Explorer has connected to specified server. 

Test Conductor Muhammad Arif 

Result of Test: Test shovved that desired result is being shown. 

Req. No. 2 

~ Date of Test 30/07/2004 

Program Ftpexplorer.exe 

Description Do\Vnloadin;~ Ll file from the connected server is taken place 

by copying that rile fr0111 the FTP Virtual Drive Exp lorer and 

pasting it in the local System. 

Input Connected S,;:rver's File. 

Expected Output File will download from the connected server at the target 

path 

Actual Output Fi le has downloaded from the connected server In the 

targeted folder. 

Test Conductor Muhammad Arif 

Result of Test: Tcst sho\·ved that desired result is being shown. 
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Req. No. 3 

Date of Test 30/07/2004 

Program Ftpexplorer.exe 

Dcsc"iptioll D(l\\"I1loactin~ a Colder I"rom the connected server IS taken 

pbce by copying that folder from the FTP Virtual Drive 

Exp lorer ancl past ing it in the local System. 

Input Connected Server's Folder. 

Expected Output Fo lder will download from the connected server at the target 

path. 

Actual Output Folder has downloaded from the connected server at the 

target path. 

Test Conductor Muhammad Arif 

Result of Test: Test showed that desired result is being shown. 

Req. No. 4 

Datc of Test 30107/2004 

Program Ftpexplorer.cxe 

Description Downloading multiple folders from the connected server IS 

taken place by copying those folders from the FTP Virtual 

Drive Explorer and pasting it in the local System. 

Input More than one folders of Connected Server. 

Expected Output Al l Folders will download from the connected server at the 

target path. 

Actual Output All Folders has downloaded from the connected server at the 

targct path. 

Test Conductor Muhammad Arif 

Result of Test: Test showed that desired result is being attained 
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Req. No. S 

Date of Test 30/0712004 

Program Ftpexplorer.exe 

Description Uploading a file on the connected server is taken place by 

copying that fi le from the local system and pasting it in the 

Connected Server. 

Input A lilc of local System. 

Expected Output File will Upload on the connected server. 

Actual Output File has Uploaded 011 the connected server. 

Test Conductor Muhammad Arif 

Result of Test: Test showed that desired result is being attained 

Req. No. 6 

Date of Test 30107/2004 

Prog.-alll Ftpexplorer.exc 

Description Uploading a folder on the connected server is taken place by 

copying that folder from th~ local system and pasting it in the 

Co nnected Server. 

Input A folder of local System. 

Expected Output Folder will Upload on the connected server. 

Actual Output Fo lder has Uploaded on the connected server. 

Test Conductor Muhammad Arif 

Result of Test: Test showed that desired result is being attained 
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Rcq. No. 7 

Datc ofTcst 30/07/2004 
._---_ .. ---.~--.--. 

Program Ftpexplorer.exe 
. 

Dcscription Creating a new ('older in the Connected Server is taken place 

by selecting the menu item NewFolder from the popup menu 

or rrolll the File/New/Fo lder mellU. This wi ll show dialog hox 

for getting new fo lder's name by default new folders name 

will "New Folder". 

Input Name for new folder. 

Expccted Output New Folder wi th given name will create in the FTP Virtual 

Drive Explorer. 

Actual Output New Folder with given name has created in the FTP Virtual 

Drive Explorer. 

Tcst Conductor Muhammad Arif 

RcsuH of Tcst: Test shom~d that desired resul t is being attained. 

Rcq. No. S 

Datc of Test 30/07/2004 

Program Ftpcxp lorer.cxc 

Description Di sconnecting a connected serverlsi tc IS taken place by 

selecting " Ren10ve Server" submenu of popup menu. This 

wil l disconnect the connected server/site. 

Input Selection of popup menu item "Remove Server" from the 

FTP Virtual Drive Explorer. 

Expected Output Connected Server will disconnect from the FTP Virtual Drive 

Explorer. 

Actual Output Connected Server has disconnected from the FTP Virtual 

Drive Explorer. 

Test Conductor ' Muhammad Arif 

Result of Test: Test showed that desired resu lt is being attai ned. 
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