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SYNOPSIS

The project entitled “Remote [nstallation and Administration™

comprises of two modules. namely
1. Software Installation.
2. Network Administration.

The Software Installation module invelves installing software over
multiple clients in a network simultaneously. The project focuses in providing a
user-friendly environment with efficient results by reducing execution time.

It comprises of two programs. namely a client and a scrver. In a
network. a system loaded with the server program act as a server for this particular
application. All the systems loaded with the client program act as chients.

Once the server name is given in the client. the connection Is
cstablished. At the server end. the clicnt’s name gets displayed in a list box as and
when they get connected to the server. The user can view the drives available of @
particular client and its type .The user selects the clients and their respective drive
1 which the software has to be installed. Once the sclection is done. the user
specifies the source path of the software to be instalied which marks the beginring,
of the installation process at the client end and at the termination of this process:
the registry is updated for ail the selected clients simultancously.

Network Administration module manages clients in a network which

has the following options.

Shut Down - shuts down the sclected chients.
Log Off - logs off selected clients.
Restart - restarts selected clients.
Message Passing - between clients and the server.
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1. INTRODUCTION

1.1. ABOUT THE ORGANIZATION

United InfoTech. a software development cum trainming  cenier
witnessed its humble beginning a way back five vears. United InfoTech believes
in a world of quick changing frontiers to be a successful enterprise. They are
commitied to reach out their clients with I'T products and solutions specific to taelr

business needs.

United InfoTech use their expertise and experience to help clients @
anticipate. initiate and manage changes better than others. This commitment anc

supportive relationship has helped clients to win.

United InfoTech believes in recognizing and encouragement the mert:
of its people as individuals. The cnvironment thus facilitates frecthinking.
experimentation and innovation. With an emphasis on personal responsibility.

tnited InfoTech provides an atmosphere that supporls original thinking.

The most striking feature of this growing organization is the
commitment of the staffs and project guides. who are always trving to give the

best of their knowledge to the students.



.2. INTRODUCTION TO THE SYSTEM

The Installation of a particulér software In the existing network
-nvironment. over a large number of systems starts with manually reaching out ‘¢
every individual system to accomplish the task of installation. In case of restarting
the system after installation the administrator has to again rcach out to every
individual system. This is obviously a time consuming and a hectic process to the

administrator.

To ease out an administrator’s job of handling the above situation ir:
a versatile manner the idea of remotely installing software was given a thought
and thus developed. This view was also extended towards administration. which
allows the administrator to capably handle the clients. Thus the design was
sketched out into two modules. namely Software Installation and Nectwork

Administration.

Being an excellent system side development tool VC++ was used in
order to deliver improved support for reuse, registry handling. tool interoperability

and resource management.

Installing software over multiple clients in a nectwork simultaneously
from the server end was captured in the Software Installation module. It facilitates
the administrator to select/deselect-connected clients. to choose among drives of

every client, view their drive types and keep in track with the installation process.

The administrator is additionally provided with features to manage

clients in a network remotely as proposed in the network administration module.



The administration module provides with the following features as

listed below

Shut Down _ shuts down the sclected clients.
Log Off - logs off sclected chients.
Restart - restarts selected clients.
Message Passing - between clients and the server,

1.3. SOFTWARE OBJECTIVE

The software could be remotely installed simultancously on selected
clients from the server in a network. The network can be administered with the

following options as Shurdown. Logoff. Restart and Message Passing.

1.4. SOFTWARE SCOPE

The installation of the software and administration of the networx
are done remotely from the server. which aids extensive and flexible use cf the

network. The workload of the network administrator is extremely reduced.

1.5. MOTIVATION

The idea of remotely installing software in a much more dynamic

manner than the usual procedures followed in labs during installation made me get

along with the project as favored by my company.



1.6. EXISTING SYSTEM

[nstallation Module

The Softwares are installed in every sysltem in a netwosk
individually.

Even in a shared mode. the user has to move to cach and every

svsiem and run the setup.

Administration Module

The facilities such as Shutdown. Logoff. Message Passing anc
Restart are available only with latest versions of operating systems like Windows
2000, Novell, etc wherein a particular system cannot be restricted from the above
operations.

These options are not available within Windows 98 and Windows

NT. which are most commonly used.

1.7. PROPOSED SYSTEM

Installation Module
The Softwares could be remotely installed from the server sice

alone.

Administration Module

The facilities could be used as an attachment with Windows 98 and
Windows NT Operating System.

Operations such as Shutdown. Logotl. Message Passing and Restart

can be evaded to a particular system over the network.



2. PROGRAMMING ENVIRONMENT

2.1. Software Requirements

Language

Operating System

2.2. Hardware Requirements

Processor
CPU Speed
RAM

CD ROM
Hard Disk
Keyboard

2.3. Additional Requirement

VISUAL C++ 6.0
Windows 9x. NT

PENTIUM i
600 MHz

64 MB

52X

4 GB
101Keys

LAN Networking.



3. SYSTEM DESIGN

.1. Input Design

To enter the various data required for the systerh. 3 input screens are
designed, namely a home screen. Installation and an administration screen. The
various controls such as list box, edit box, command buttons and a progress bar arc
used for designing the screen by which the user can easily follow. The input to the
system was designed such that the required information can be collected and

manipulated accordingly by the server and the client as per requirements.

The goal of the input design is to make the data entry casier. logica!
and free from errors. The application is being developed in a user-friendly manner.
The forms are designed in such a way that during processing the cursor is placed
in the position where the data must be entered. The user is also provided with an

option of selecting an appropriate input from the list values.

The Home screen is provided for the user to choose between the

two modules as shown below,

i - e e —rr
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3.1.1. Software Installation

n clients \

Corresponding Installation E Pcrform.s

n drives Sereen installation
Source path of s/w to on n clients
be installed —

Inputs Outputs

Figure 1.1 — Installation

The screen for the Software Installation module requests the user o
provide with the :nformation as shown in the Figure 1.1 to achieve the target of

installation on multiple clients simultaneously.

A ist box shows the list of system names of connected clients. The
items of the list box are dynamically added or removed as and when a client gets
connected or disconnected respectively. Once the user sclects a particular client

another List box displays available drives in that particular system.

On selecting a particular drive. the drive type (fixed/network) S
displayed in a textbox. Once the user clicks the add button the selected svstem
name and its corresponding drive will be displayed in a list box as a list of seiected
clients. The user repeats the above process for the required clients. In case the user
decides to revoke the clients that are selected. he can perform it by clicking the
remove button afier selecting the particular client from the list box. which centains

the list of selected clients.

A text box is provided for the user to enter the source path (the path

where the required software was installed in the server) of the software to e



nstalled. The process of installation is commenced on the click of the Install
,utton. Another text box is provided which displays the path of the files currently

-opied from the server to the client.

To indicate the user about the progress of installation process. a

progress bar is provided. The newly added details of the server’s registry as @
result of the installation process are reflected on the clicnts registry on the click ot

the Update registry button.

3.1.2. Network Administration

n clients
Administration N Pertorn:‘
: Screen user option
Us.cr No | on n clients
option |
| l Yes
yes Display message
on n clients
Provide Edit box
Inputs Outputs

User option - Shutdown (1)/Logoff (2)/Restart (3)/Message Puassing (4

Figure 1.2 - Administration



The administration module deals with listing out the clients
connected to the server and the various operations that can be performed on them.
At this point. the input from the user would be the selection of n clients trom the
list and the required operation as shown in figure 1.2. To provide the user with a
standard way to make selections. carry out commands. and perform input and

output tasks. appropriate controls have been incorporated.

A list box shows the list of system names of connected clients. The
items of the list box are dynamically added or removed as and when a client gets
connected or disconnected respectively. List box is suitably designed to support

multiple selections so that the user can choose more than one client at a time.

Various administrative operations arc provided in the form of radic
buttons for the user to efficiently select one operation at a time. The oplions
include Shutdown, Logoff. Message passing and Restart. Once the option I
selected the perform button is clicked and the opcration is carried out on the
selected clients. A text box is provided wherein the user can type the message 1o

be sent to the clients chosen.

3.2. OUTPUT DESIGN

The user is constantly provided with messages during every event
that is invoked. Outputs generated by the system during the process to the end

users are also promptly displayed.

At the client’s side. appropriate messages are fired when the user
attempts to gets connected to the server say. connection established or conriecticr

failed. 1f the server quits. a notification is given on the client side.



At the server side. with respect to the Administration module. the
nd user is provided by the confirmation message about the completion of the

yperation selected by him.

With respect to the Installation module. to indicate the user about the
srogress of installation process. a progress bar is provided. On the termination of
he file transfer process. an indication is given to the user that the file transfer is
completed. On the completion of the installation process. the server displays the

status of installation of each and every client selccted.



4. SYSTEM DEVELOPMENT AND IMPLEMENTATION

4.1. DEVELOPMENT ENVIRONMENT
Microsoft Visual C++ 6.0

Visual C++ 6.0 includes the Microsoft Developer Studio Integrated
Development Environment (IDE). This environment is the centerpiece of most any
interaction to create Visual C++ projects. including source file creation. resource
editing, compiling, Jinking. debugging. and many other uscful features that wili

make the development tasks much simpler.

Visual C++ is the first and foremost C++ compiler. made up of many

compornents, which paves the way for efficient programming.

Project Workspace

Working with developer studio 1s working with Project workspaces. These
workspaces represent a particular set of projects. which can represent anvthing
from a single application. 10 a function library. or to an entire suite of applications.
Fach workspace may include any number of different projects that we want t©
group Into a single workspace SO that we can work closely with each scparate

project at the same time.

The project workspace (.dsw) file is responsible for maintaining all of the
information that defines our workspace and the projects that we have includea m

it.



MFC AppWizard

The project was developed using Microsoft FFoundation Classes (MFC).To
upport wide range of windows applications. MFC AppWizard is used to work

vith different projects.

Each of the AppWizards will guide in creating a new project. prompting
various option selections along the way. MFC is a tremendous time saver. which
creates a skeleton of any application. The project created by MFC AppWizard
(.exe) will build without any further modifications and has all the sctup for the

application features selected.

Windows Sockets

As the project deals with network communications. MFC includes the
usage of sockets. A “socket”™ is an endpoint of communication — an object
through which our application communicates with other Windows Sockets

applications across a network. It provides a mechanism to send and receive data.

The Sockets allows creating and maintaining a conncction 10 a remote
computer. Using the connection, both computers can stream data between

themselves.

If we are creating a client application. you must know the server computer’s
name or IP address (Remote Host property), as well as the port (Remote Port

property) on which it will be "listening.” Then invoke the Connect method.

If you are creating a server application. set a port (Local Port property) on

which to listen. and invoke the Listen mcthod. When the client computer requests



4 connection. the Connection Request event will oceur. To complete the

connection, invoke the Accept method within the Connection Request cvent.

Once a connection has been made. either computer can send and recelve
data. To send data. invoke the Send Data method. Whenever data 1s received. the
DataArrival event occurs. Invoke the Get Data method within the DataArrival

event to retrieve the data.
Registry

The Registry 1s a system-defined database that applications and sysiem

components use to store and retrieve configuration data.

The Registry is a hierarchically organized store of information. Izach entry
in this tree-like information structure is called a key. A key may contain any
number of subkeys: it can also contain data entries called vafues. In this form. the
Registry stores information about the system. its configuration. hardware devices.
and software applications. A Registry key 1s identified by its name. Keynames
consist of printable ASCII characters except the backslash (). space. and wilccard
(* or ?) characters. The use of Kevnames that begin with a period () is reserved.

Keynames are not casc sensitive.

A value in the Registry 1s identified by its name. Value names consist €1
the same characters as key names. The value itseti can be a string. binary data. e

a 32-bit unsigned value.



redefined Registry Keys
The Registry contains several predefined Keys.

The HKEYﬁLOCAL_MACHINE key contains entrics that deseribe the
computer and its configuration. This includes information about the processcr.

svstem board, memory, and installed hardware and software.

The HKEY‘HCLASSES_ROOT key is the root key for information relating
o document types and OLE types. This kev is a subordinate key to
HKEY_LOCALﬁMACHINE. Information that is stored here 1s used by sheli
applications such as the Program Manager. File Manager, or the Explorer. and by

OLE applications.

The HKEY USERS key serves as the root key for the default uscr

preference settings as well as individual user preferences.

The HKEY CLASSES_USER key is the root key for information relating

to the preferences of the current (logged in) user.

Under Windows 95, there are two additional predefined keys. The
HKEY_CURRENT_CONFIG key contains information about the current system
configuration settings. This key is equivalent to a sub key (such as 0001) of the

key HKEY_LOCAL_MACHIN E\Config.

The HKEY DYN DATA key provides access 10 dvnamic  slatis

information., such as information about plug and play devices.



4.2. SYSTEM IMPLEMENTATION

The project entitled “Remote Installation and Administration”
demands two ends of communication that is between a server and clients. To meet

this need. MFC Socket (WinSock) was implemented.

The WinSock allows you to create and maintain a connection 10 2
remote computer. Using the connection, both computers can stream data between

themselves.

In the server application, a port is made to listen by invoking the
Listen method. When the client computer requests a connection by providing the
server name or [P address. the Connection Request event will occur. To complete
the connection, the Accepf method is invoked within the Connection Reuuies!

event. A socket is created for each and every client.

As per the user’s selection between Software Installation anc

Network Administration, the application proceeds thereby.
4.2.1. Software Installation

Initially. the names of folders. subfolders and files under the server
system’s current windows directory arc read and written into a separate file. The

similar process is repeated for registry contents.

As and when the client application gets connected to the server
application, the client sends its system name and the available drives to the server.
The server displays the system namc in the list box and the drive details are

collected in a butfer.

Once the user sclects a particular chent. the available drives of

respective client is identified from the buffer. retrieved and displayed in a iist box



s shown in Figure 1.3. On the selection of a particular drive by the user. the
erver identifies the socket corresponding to the selected client and sends the

clected drive name to the client application through the identified socket.

On receiving the drive name from the server. the client application
identifies the drive type (Network/Fixed) and sends it to the server. At the server
side, the received drive type is displayed in a text box tor the user’s verification as
shown in Figure 1.4. The selected client and its respective drive 1n which the
software has to be installed is displayed in a separate list box on the click of the
Add button as shown in Figure 1 5. The user has to repeat this process for the o
qumber of clients. The user is also provided with a facility to deselect the clients

with the help of the Remove button.

N Flemot Ehens Sollwle - T
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Figure 1.3
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The sockets corresponding to the selected clients are identified and

he any further communications are done via these sockets simultancously.

The user starts installing the required software on the server. Then.
the user provides the source path name of the software currently installed as

shown in Figure 1.6. On the click of the Install button. similar to initial process ¢

new backup of the windows directory is taken in a file.

emote Chents Sotlware - 1nstailation
e o L M At

41 Eetncied Cuoute -

system? ©
system17

systerm?
systern 17

Figure 1.6

Every line in the new file is compared for its occurrence in the ol¢
file. A mismatch during comparison indicates the existence of an additional file -

the windows directory. This mismatched line along with a control message 1s set

to the clients” application. which -dentifies the content of the line to be a fite name

that particular client’s windows directory and an acknowledgement 1s sent

SErver.

with the help of the control message. This is followed by the creation of a file



On receiving the acknowledgement. the server starts reading the file
contents and transfers it to the clients until end of file is reached. The chents
reciprocate by writing the contents into the file created. The comparisen is thus

proceeded.

“Thus. all the newly created files during installation in the windcws

directory are reflected in the client’s windows directory.

The files under the source path name specified by the user are zlso

wansferred to the clients. On the termination of this process. an indication is givern

to the user that the file transfer is completed as shown in Figure 1.7.

Asystem17

B < .

, " Firished Fle Trander
| Dusk Type Fixed - :

Figure 1.7



The user then clicks the update registry button to initiate the registry
ipdations. The new registry backup is taken. Every line in the new file 1s

conipared for its occurrence in the old file.

A mismatch during comparison indicates the existence of an
additional key in the registry. The values and data of that key are identified. the
value is then checked for its type namely string. DWORD. binary. All the abovc

details along with the key are sent to the clients.

The clients on receiving the details perform the updatioas
accordingly in the registry. Once the updations terminates, an acknowledgement 1s
sent to the server. The server now displays the status of installation of each and

every client selected as shown in Figure 1.8.

: Remote Clients Soltware - tnslallation

- ‘Selectchlicntsl ' [ Chcats Status
N system? .C '
systern17 C

+{system17: Installation: &
system? Installaben Su

Figurc 1.8



4.2.2. Network Administration

As and when the client application gets connected to the server
application, the client sends its system name and the server displays the system
name in the list box. The user can select as many clients from the list box. Various
administrative operations are provided in the form of radio buttons tor the use~ te
efficiently select one operation at a time. The options include Shutdown. Logoit.

Message passing and Restart.

Once the option is selected, the Perform button is clicked. The server
then identifies the sockets corresponding to the selected clients and sends an
appropriate message. which uniquely defines the selected operation via tae
sockets. On receiving the message, the client performs the needed task. In case ol
message passing, the user is provided with a text box, wherein the message to be
sent to the client is typed as shown in Figure 1.9. On the click of the perform:
button, the message Is sent to the selected clients via the sockets. The clients or

receiving the message display the same for the user.

Figure 1.9
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5. TESTING

.1. Introduction

Testing is a mandatory and continuous process for the successtul
ompletion of any project Testing is done at various levels. Integration testirg
oliows Unit Testing. Here. different dependant units arc assembied and tested for

nyv bugs that may surface due to the integration of the modules.

A final testing is done to access the correctness of the whole
oftware as such. Here several test cases are taken and real life situations are
reated while testing. The program timings are also noted and compared with

yresent or express results.

5.2. Unit Testing

In the installation module. during file transfer {rom the server to the
client, data was getting transferred in a much slower rate. This was rectified and
corrected by increasing the byte transfer rate.

In the registry access module. a VC++ command was used to read its
contents into a file. On testing. it was observed that the file contents were 17
ASCII format. Since the identification of keys. values and data from ASCII format
file was tedious many VC++ commands were supplemented for reading the above

details more logically.

During updation of the registry at the client end the updations could

not be performed on the client’s machine duc to some mismatching. It was

—~ w - e r . A |



s observed that the registry contents were a combination of three types String.
WORD. and Binary. The necessary conversion was thus performed in the server

elf before passing it on to the client.

When transferring the windows directory contents from the server 1o
¢ client. "Unknown path error message” occurred. 1t was found that by defaut
¢ windows directory were updated at the client side assuming the same path &s
1at of the server system. Since it is not necessary that the client systems should
ave the windows directory in the same path as that of the server. It$ SOUTCE Wi

etected and then updating was done.

Initially during file transfer. the process of transfer wasn’t
nowledgeable as the screen appeared stand still since larger files naturally took 4
pan of moment to transfer. Hence as an indication of file transter a progress bar

vas included.
5.3. Integration Testing:

While integrating Installation module and Administration medufe
many errors were listed due to the usage of individual sockets for each ot the
modules. Hence a common socket programming was written bv introducing 2

home page.

When clients got randomly connected and disconnected into any ong
of the above module. the incoming connections weren 't detected properly. This
was because both the modules were implemented using modal dialog. which
expects a response for any event that occurs. Hence they were converted nto

modeless dialogs.



The Regression testing. the last step in the Integration Testing was
arried out to find out various complications that aroused. in the individudl
nodules.

.4, Control Structure Testing

Condition Testing

-

The Condition testing is a test case design method that exercises the
logical conditions contained in a program module. The various condition testirg

strategies carried out were as follows.

»  Branch Testing
For all compound condition C, the true and false branches of € and

every simple condition in C were executed at least once.

> Branch and Relational operator Testing
This technique was performed to guarantce the detection of branch anc

relational operator errors in a condition.

v

Loop Testing
All simple loops. nested loops. concatenated loops and unstructurec

loops were tested. bugs were detected and corrected.



CONCLUSION

~Remote Installation and Administration” can be used

The project

where there are large numbers of clients and different softwares are 10 be installec

project could be used to monitor the operation of clients and can ¢

often. This

logged off their session by the administrator when they go beyond thetr

restrictions.
d VC++ to develop this project. the profundity with

Having utilize
er insight into the tcok.

of the operations were supported gave clear

which most
s in flexible handling of registry. which was &

VC++ supported many component

part in revealing the cuccessiul implementation of the project.

As when compared to the existing system of Software [nstallation

over multiple clients in a network. the developed software was found to be much

faster and the results were accurate and precise.

This endeavor has triggercd my 1deas 10 perform even more

upgrades in future.



FUTURE SCOPE

The future holds a lot to offer to the development and refinement ¢t
his project. The software is designed in such a way that it will be helpful for any

urther enhancement.

The facility of checking for enough disk spaces at the client end

juring installation could be made possible in future.



o

o
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\PPENDIX A-Input Screens
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Figure 1-Connection Establishment

Figure] shows the operation in the client side. The user has to
provide the server name to get connected to the server. The server name should be

the server’s IP Address or the System Identification name.



Figure 2-Select client and the nccessary operation

Figure 2 depicts the framework of the administration module ‘n the
server side. Initially, the user has to select the list of clients from the list box.
Then. he has to choose the necessary operation to be performed on the selected

clients. Message passing can also be done to the needed chients.
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Figure 3-Key-in Source path

Figure 3 reveals the server side Installation module. The user selects
the client name from the list box and its corresponding drive. The client name
along with its drive gets added to the list box. The user has to provide the source
path where the software has to be installed and then clicks the Install button for the

commencement of the installation process at the client side.



APPENDIX-B Output Screcns
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Figure 4-Connection accomplishment report

In the client side. on the click of the “Connect™ button. the client
gets connected to the server. Figure 4 reveals the intimation in a message box

about the connection establishment between client and the server.
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Figure 5-Service Accomplishment report

Figure 5 represents the indication given to the client on successful
transfer of the client hostname and its drive names to the server, which marks the
first move to offer the service of the Installation and Administration module to the

client.



Figure 6-Drive type report

Figure 6 shows the report of Installation moduie in the server side.
On the click of the client name and its respective drive, the details about the drive
whether it is a Fixed Drive or a Network Drive is displayed for the reference of the

USCr.
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Figure 7-Installation Status report

The report about the status of installation process on all the selected
clients is revealed to the user in Figure 7. Also. it marks the updation of the
registry as a part of the installation process. afler transfer of necessary files to the

clients.



