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PREFACE

There was a lot of demand for a tool to analyze the data from the RFI
monitoring system of GMRT which could make the 3 dimensional plots, contours,
percentage RFI occupancy plots and directional averaged spectrum plots. | had earlier
made these as on a scripting language (MATLAB) but because of restricted user
license, this tool was not accessible to the normal users. Therefore it was felt that
there is a necessity of the software to be MATLAB independent. The present work
has been initiated with this in mind. The software analyzer tool has been made
independent of MATLAB. The first version of the software has been made for
Windows 2000/XP/etc. and is released. The next step would be to convert the tool for
a UNIX/LINUX operating system. New features shall be added with the growing
demand and feed-backs from the users. | am thankful to Sri Arijit Banerjee, third year
B.Tech. (Electronics and Communication) student of Kalyani Government
Engineering College who has also put a tremendous effort in completing this work to
its final details.

Shubhendu Joardar
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Chapter 1

OVERVIEW OF THE OMNI DIRECTIONAL RFI
MONITORING SYSTEM FOR GMRT

Introduction:

All terrestrial radio sources are categorized as fRffn the radio astronomical point of
view. These could be narrow band type like commatioa signals or wide band type
like arc-welding, automobile ignition, high voltageower lines etc. Terrestrial radio
spectrum monitoring assists radio astronomy by idimog information like free cosmic
frequency bands, out-of-band and spurious emissfona transmitters, power line
interference and the growth of new transmittershm region. It has other applications
like studying radio propagations and radio dirattioding. Magnitude spectrum of radio
signals available from a region is useful for gatiag radio availability statistics and
studying RFI properties over time, etc. The RFI itming system of GMRT [1], [2] is a
magnitude spectrum monitoring system but possescépability of radio direction

finding [3] [4] using software. The system has bedaveloped for assisting radio
astronomy.
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Fig.1: Block diagram of th©@MNI DIRECTIONAL RFI MONITORING SYSTEM.




System Hardware:

Fig.1 shows the top view of the antenna mountinga tower and the block details of the
omni-directional RFI monitoring system of GMRT [[2]. It consists of four identical log
periodic dipole arrays with their maximum directyvpointed to east, west, north and
south directions, and are mounted over a towewehty meters height. The antennas are
positioned in the E-plane parallel to the grounde Tomputer selects the antennas in a
cyclic order, viz. East, West, North and South. Tdmresponding multiplexed RF
powers from the antennas are amplified suitably f@adto the spectrum analyzer kept
inside the lab building through an RF-cable. Thé¢poufrom the spectrum analyzer is
displayed and saved by the computer, which is aptdit data with time stamp for
individual directions. Presently, the frequencygarof the system is from 70 MHz to
1500 MHz. Settings of the spectrum analyzer an@magion period are user defined and
taken care by the computer. The computer contifyotigles the antennas over the
entire period of observation and records the datdifferent files corresponding to the
antenna direction.

The new software tool:

The data from the four antennas are recorded inifalividual files corresponding to the
antenna directions, viz. East, West, North and Iso@dditionally there is a separated
single file containing the data from all directioimsa cyclic order. All the files begins
with a header containing information of the spettranalyzer settings, vizenter
frequency span RBW, VBW, attenuation amplitude scale number of averages
etc.The data files are written in ASCII and caredaed with any text editor if necessary.
The instantaneous time of the data is recordetfitewed by the 401 points of data. In
the*AVG.rfi file the data is written sequentially as East, WHsrth, South, East, West
.... soon. This is a file containing the completeadeom all the four directions. In order
to work with the data, the header is extracted &red then the data is related with the
header. In the present work we have made a softiwatdo analyze the data content of
the*AVG.rfi files and thereby saving in various image formB®vision for browsing
the plots with a mouse cursor is also added foratiheantage of the users. The tool has
been named as th®mni directional RFI Monitoring System Data Analyze
(ORMSDA).
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Chapter 2

DESCRIPTION OF THE OMNI DIRECTIONAL RFI

MONITORING SYSTEM DATA ANALYZER
WITH
BLOCK DIAGRAM & FLOWCHART

We will discuss on the following points in this gter:-

1)GUI Concepts.

2)System Calls.

3)Callback Obijects.
4)Push-buttorCallback Objects.
5)Menu-itemCallback Objects.
6)Dialog box.

7)Message Dialog box.

8)Wait bar Dialog box.

9)Input Dialog box.

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

File-open Dialog box.

Exit Dialog box.

Figure Dialog box.

Input-text Callback Objects.

Output-text Callback Obijects.

Static-text Objects.

Exit Callback Objects.

Main Form.

Flowchart of the Operation of tli@gRMSDA
Description of the Flowchart of Operation.



GUI Concepts

The wordGUI is the abbreviation dGraphical User Interface'. It signifies that theeu
can have an access to théerface of computational tagjcaphically. Weusually write
programs to execute in '‘Command Mode', which ificdit to a new user as well the
processing spead slow enough along with 'Single Tasking' capébdiare present, that
means one task in one time. BBUI provides the scope of graphical interface, easy &
friendly to use environment, 'Multi Tasking' cafddlgs, that means many a task at a
time, 'Multi Threading' capabilities, that meansiltiple flow of control, high speed of
performance. In generdbUl is provided on 'Multi Tasking' operating systenig |
'Microsoft Windows 2000', 'Microsoft Windows XRVjitrosoft Windows 2003 Server’,
‘Red hat Linux', 'Linux Fedora', 'Linux MandraKeinux Suse’, ‘'Linux Ubantu’, 'Ma0s'
etc. There exist usually no pointing devices in oand mode of operatiorGUI
provides 'Mouse' as the pointing device. Her&ll, maximum work is accomplished
by mouse other than inputting a te@Ul provides the components like buttons, menu
bar, task bar, dialog boxes, popup windows, balpcheck boxes, sliders, radio buttons,
list boxes, toggle buttons, frames, editable tetetic text etc.

In generalGUI works on an event-based model. This means we glasttgo on
executing codes after codethe same way we do in procedugiogramming. Our
program waits, in an idle state, until the usercdfmally gives an input message to the
program. The message may be given by clicking & jouston or entering a text in an
editable field etc. Hence the message is a ceera@mt. Our program then acts on the
event by executing whatever code we have assoaciatiadt.

Our GUI, ORMSDA is an Object oriented approach along with evengthasodel.
Objects are everywhere ®@RMSDA from a simple button to complex objects like
callback objects. Objects can be meant by sepamaiénes that have a unique
identification number to the main program. Gengrdlis defined as: “An object is an
identifiable region of memory that can hold a fixeor variable values or set”"What
ever it may be, the unique identification numbercaédled the handle of that object.
Whenever the main program calls an object, it chiishandle. Objects have some
features like Inheritance, Polymorphism etc. Olgiecan be inherited to form new
objects. Any object oriented programming language C++, Java etc provides the
scope of creatin@UI's. Our program@QRMSDA is a fully functionalGUI created with
combined C & C++ codes generated by MATLAB. Badjcdl contents a main 'Form'
and many a child object. HenG@RMSDA is also can be regarded Rarent-Child type

of model. If the main form is considertmbe theParentobjectthen menu bars, buttons,
editable texts, figures etc sub-items are const&rebe aChild objects. It is a multi-
tasking, multi-threade@UI. It is user friendly, fast enough to process megabytekta
in minutes. Most of all, th&UI does not go hang if some problems occur in inp d
files i.e. corrupted data files.



Screen shot dDRMSDA s given in Fig.2 below.
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Fig.2: Screen shot @UI of ORMSDA.

Here we cansee that as &UI, ORMSDA has main application window named
ormsdaexe. It has a menu bar withile & Help menu objects. The texDMNI
DIRECTIONAL RFI MONITORING SYSTEM DATA ANALYZER is a static text
object, i.e. it can not be modified or changed migiiuntime execution by writing codes.
The Date, File name X, Y, Input Figure Number and Status are the dynamic text
objects i.e. these texts can be edited either ybkeard input or by writing codes. The
Authors :.. is again a static text object. One of the pictumee see, is a tower containing
four LPDA which is a picture object and the blodkgtam is also the same. Below we
can have a vision of three buttons. One of thermewbProcess datdas a push button
object. The other two buttons nam8dlect Figure& Exit are also push button objects.
In the menu-baiif we glance atwe can find a submenu child object nan@akenwhich

is under the pareritile object. Another submenu undeite object isExit object. On the
other hand,in the Help menu, an object is therdlelp is a parent object to the
Documentationsubmenu object. Tha@bout Authorssubmenu child object is also under
the parentHelp menu object. Many a hidden object, other ti&dl objects, is in the
ORMSDA which has not a graphical feature, like callbableots. Most of all we say
that ORMSDA applicationForm is the main parent object in the entire progranictvh
has the describedhild objects orChild processes or events.



2)_ System Calls

In figure 2, we can have a glance that there exdststher command window named
Launch ormsda.exeThis command window has a great importance imthele GUI. In
General, as far as the ter8ystem Callis considereddifferent operating system has
different system calls for a same operation todmmplished. Thus if we write different
codes for doing the same jobs in different opegasgstems, which are equivalent to
system calls, it will be a laborious as well asugéd coding along with low performance
of executables and slow speed of operation. Heneehave to find an alternative
solution. The solution is system call. The commamttow is linked with the application
ORMSDA in such a manner that whenever there is a reqeiméeof indirect system call,
the operating system should provide the necessamjity to the application program
ORMSDA Here we have 'Windows 2000' and we find thatE@S' prompt to be there
for service. If we make the applicati@®@RMSDA for 'LINUX' or 'Mac OS' their own
command prompt window should be there. Thus if ghisr an error, the command
window will definitely show it. Even if the errom such a case be not defined in the
application code, will be showed in the commanddein. Thus the command window
associated withORMSDA is like a debugger which will trace the bug themethe
execution of th©ORMSDA

So far, the only thing we've done was to use wefingéd kernel mechanisms to register
/ pr oc files and device handlers in Linux. This is fiievie want to do something, the
kernel programmers thought we have want, such #s widevice driver. But what if we
want to do something unusual, to change the beha¥ithe system in some way? Then,
we are mostly on our own. Theal process to kernel communication mechanism, the
one used by all processes, is system calls. Whamoeess requests a service from the
kernel (such as opening a file, forking to a neacpss, or requesting more memory), this
is the mechanism used. If we want to change thawebr of the kernel in interesting
ways, this is the place to do it. By the way, if want to see which system calls a
program uses, rustrace <arguments>

In general, a process is not supposed to be alalecess the kernel. It can't access kernel
memory and it can not call kernel functions. Thedlxare of the CPU enforces this (that
is the reason why it is called “protected mode').

System calls are an exception to this general Wleat happens is that the process fills
the registers with the appropriate values and tais a special instruction which jumps
to a previously defined location in the kernel ¢ofurse, that location is readable by user
processes, it is not writable by them). Under In@#Us, this is done by means of
interrupt 0x80. The hardware knows that once wepjtionthis location, we are no longer
running in restricted user mode, but as the opegasiystem kernel is there we are
allowed to do whatever we want.

The location in the kernel a process can jump taledsystem call. The procedure at
that location checks the system call number, whells the kernel what service the
process requested. Then, it looks at the tablgsiém callsgys _cal | _t abl e) to see
the address of the kernel function to call. Theoaits the function, and after it returns,
does a few system checks and then return bacletprtitess (or to a different process, if



the process time ran out). If we want to read tbagle, it's at the source file
arch/ $<$architecture$>%/ kernel /entry. after the line ENTRY

(systemcall).

So, if we want to change the way a certain systalinvorks, what we need to do is to
write our own function to implement it (usually bgding a bit of our own code, and then
calling the original function) and then change plonter atsys_cal | _t abl e to point

to our function. Because we might be removed lared we don't want to leave the
system in an unstable state, it's importantcfoeanup _nodul e to restore the table to

its original state. This all about 'Linux’ or 'Uhsystem calls.

Now if we consider about 'Windows' system calle can have th&®OS3Call API
function in Windows X must be called from assembly language. It is Blpicused to
perform file 1/0. In Win32, we should replace asbgmlanguage code that calls
DOS3Callwith the appropriate Win32 file 1/0 calls. Oth@og-file) INT 21H functions
should be replaced with the portable Windows ARlasashown in the following table.

INT 21H MS-DOS operation Win32 API equivalent
subfunction

OEH Select Disk SetCurrentDirectory
19H Get Current Disk GetCurrentDirectory
2AH Get Date GetDateAndTime
2BH Set Date SetDateAndTime
2CH Get Time GetDateAndTime
2DH Set Time SetDateAndTime
36H Get Disk Free Space GetDiskFreeSpace
39H Create Directory CreateDirectory
3AH Remove Directory RemoveDirectory
3BH Set Current Directory SetCurrentDirectory
3CH Create Handle CreateFile

3DH Open Handle CreateFile

3EH Close Handle CloseHandle

3FH Read Handle ReadFile

40H Write Handle WriteFile



41H
42H
43H
43H
4TH
4EH
4FH
56H
57H
57H
59H
5AH
5BH
5CH
5CH

67H

Delete File DeleteFile

Move File Pointer SetFilePointer

Get File Attributes GetAttributesFile
Set File Attributes SetAttributesFile
Get Current Directory GetCurrentDirectory
Find First File FindFirstFile

Find Next File FindNextFile
Change Directory EntrjMoveFile

Get Date/Time of File GetDateAndTimeFile
Set Date/Time of File SetDataAndTimeFile
Get Extended Error  GetLastError

Create Unique File  GetTempFileName

Create New File CreateFile
Lock LockFile
Unlock UnlockFile

Set Handle Count SetHandleCount

These are all about 'Windows' system calls. As watian we are using indirect system
calls in ORMSDA i.e. not calling the Kernel's processes directly Wwith the help of
command line interpreter. In the case of 'Windows command line interpreter is
‘command.com’, in ‘Linux' it is terminal, what evemay be, we are using system calls
through the system commands, interpreted by comniimadnterpreter or terminal. A
block-diagram of indirect 'System Calls’ implemehieORMSDA is shown in Fig.3.



Block diagram of Application program
performing indirect systemecalls through commad
line interpreter

Fig.3: Block diagram o©ORMSDA application program's performing system czall

3)_Callback Objects

Callback is some thing like: - execution of some eventrafte happening of another
event. We know about objects any hdwenceCallback Objectsare one type of object
those can be called by the end time of executioanoévent object. Suppose we have a
GUI button. If the button has an embedded object &sacwith it, it can call the object
after being clicked by mouse or being rolled ovgmiouse or by some other possible
events to be considered. Simply we can embed ard/df embedded object into another
object. Let us have the view ®RMSDASs Callback Objectsn Fig.4.
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Here we can see some of the callback objectsplilsh buttons, menu items etc. Now if
we click the button name®rocess dataa dialog box appears. This is because the
Process databutton has an embedded 'Callback Object' to balldtalog box object.
Whenever the push button is clicked the embeddab&tk Object' is executed to create
the dialog box objects. Theelect Figurebutton has a complex callback objeSelect
Figure button callback object has link with Input Figure Number callback object.
Whenever a number which is greater than equal &8 Wvell as less than equal to 4 is
given as a texinput to the embedded text input object and $ledect Figurecallback
object is executed, it calls tifigure object specified by the figure handle nunéued the
specific figure object is displayed in a figure daw. Now we can have a glance in the
figure 3 that there is a push button naniedt. Here theExit push button also has an
embeddectallback object which executes, after a mouse atidhund to be there on the
Exit button. Something is special about #at push buttorcallback object. It is due to
that reason that thExit push button has an embedded callback object tbudesill
objects or may be considered to be as an objeathmheletes all objects which is of
course themain form object and the child objects of the main form aBot the figure
objects are out of reach of tBit callback object. They are separate objects ochitd
objects of the main form. Whatever it may be, thenmbar has objects likeéle menu
object andHelp menu objectFile menu object has two callback child objects which a
designed by us. One of thele menu child object i©pen submenu object which has
also an embedded callback object to open filesnggfAVG.rfi extensions from user
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specified directories. In thieile menu object, there is also an embedded callbajgcibb
namedExit which is a submenu object &fle menu object. Telling aboudelp menu
object, we can say that it has tehild submenu objects. One of tHelp menu object is
Documentation submenu object which has an embedded callbackctobpgked with
Adobe's Acrobat Readesoftware that invokes the documentation fileseéddaded. On
the other hand, the second submenu objedH@p menu object isAbout Authors
submenu object which has also a callback embeddjedtdo a dialog box displaying the
name of the authors. This is all about callbaclkeotsj iInORMSDA A block diagram of
how callback objects are executed is shown in Fglbw:-

Callback Event Event
Object ocours detected

Callbacking
executes

Child 3
Event Event
occurs detected
Callbacking
executes

Block diagram of Callbacking

Fig.5 : Block diagram o©ORMSDA's Call backing
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4) Push-buttonCallback Obijects:

Push buttonsre such a kind of object which can serve manylaostines in a single
callback. Push button objediave a graphical embedded object which has thedbthie
button. We can change the embedded graphics alfjecbutton by some extent, as per
the power of the programming language. In gendralembedded graphical object has
two states. One is the normal view and anothdras/iew after a button is pressed or the
object being executed. The normal view is the trdeeensional general look of the
button and the exceptional look is the look aftee button is pressed with dotted
rectangular box inside the button. We can havestineen shot of a push button named
Process datan Fig.6. TheProcess datgpush button object has an embedded object that
opens the files, i.e,AVG.rfi files, for processing. Here the call backing iplemented
by linking a file-open dialog boxto the push button object namé&docess data
Whenever the button is clicked, the callback obmcutes and thile-open dialog
object, linked with it, is also triggered.
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Fig.6: Screen shot @RMSDA's Process datpush button callback object.

Next we have another push buttoallback object name8elect Figure See Fig.7. The
specified push button object has an embedded gmapbbject which has a three
dimensional looks also. The button has two statepafration as stated on the previous
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case. But the call backing object is the most cemphe and completely different from
that of the previous one. To have a look of thé loatking of this object let us deeply
analyze it. The callback object of the push buttamedSelect Figureis not triggered at
the 'Initialize’ state of 'Status'’, because the filter object which search for whether the
data is processed. If any how, the data is prodesise filter object gives access to the
other call backing objects to be executed. Butase of the data being not processeel,
filter object hinders all callback objects undee 8elect Figurepush button object and
sends control to the error handler object. Errarditer object is such a kind abject
which maintains whenever an error occurs in thelieggon. In this case the error
handler object passes a message to a warning daibjegt and the warning dialog object
is executed and displayed. The most complex tymaltifack occurs in the casesthtus
being 'Processing Completed'. In this case, if niggér the callback object with proper
values for operation, the callback object graspshifindle of the specified figure and the
axis handle is also transferred to the callbackdbjrhe axis handle of the figure object
is linked with the scaling of the axis. Hence wa easily have the control over the x and
y coordinates of the axis. The x and y coordinatlies associated with a mouse click
object, is passed to theandyY fields of ORMSDA
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Fig.7: Screen shot @RMSDA's Select Figurgush button callback object.

The Exit button object has the other features of a pustobutbject also. It has an
embedded graphical object which is a bitmap, Ididesa three dimensional figure. The
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Exit push button has two states\e is general state and other is pressed stath \whs a
look of dotted rectangle within the main bitmapeTpush button has an embedded static
type text object. See Fig.8. We give the nd&fré in the same object to display the name
in the button. In the screen shot below, we hagehtghlighted push button object named
Exit. As the name suggests, it is an object that partbe operation of quitting the main
application. The push button has a callback oljduth indirectly has a control over the
main application window object. The callback objetthe push button has an embedded
object which calls a dialog box object. The dialmx object has two pugiutton objects.
One is for quitting the application nam¥esand another idlo for canceling the dialog
box object. IfNo is clicked, the push button has an inbuilt caktkiag object which
destroys the dialog box from the memory. On theechst Yes is clicked, the call
backing object gets the handle of the main applinavindow and executes a destructive
operation to unload the application from memorynétethe main window goes quitted.
Here we see that tHexit push button don’t have the direct access to thetide of the
main application object from the memory, but it @xes another call backing to unload
the main application. Here it seems to be the elawipa callback object which is again
under a callback object. We can associate manyltzack object under a single callback
object or something like that.

- File Help

OMNIDIRECTIONAL RFI MONITORING SYSTEM
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Fig.8: Screen shot @RMSDA's Exitpush button callback object.
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5) Menu-item Callback Objects.

Menu items are the pull down type objects i.e. anause click it will opens up in the
downwards direction. They have an embedded graphitaap object. There is also a
static text object associate with it. The namehaf imenu is displayed in the static text
object field. Whenever a mouse roll-over is detécthe static text is highlighted with a
blue, in general, patch of rectangle. Below, themifeer window highlights theDpen
submenu object in Fig.9. The word suggests the obvopesation of the sub menu. It is
to open &AVG.rfi file from a user specified directory. But the subnu has not had the
direct control over opening a file. It has an ends=tl callback object that creates an
open-file type dialog box. With the help of the ngée dialog box user can specify the
desired file to be loaded in the memory. The fife dialog has two embedded call
backing object which ar®penandCancelnamed push buttons. On clicking tGancel
push button the file-open dialog object get destdoyBut after selecting the specific file,
if the user clicks on th@®pen button, it callbacks and executes another objdatiw
grasps the path specified and load the file in nrgmo

OMNIDIRECTIONAL RFI MONITORING SYSTEM
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Fig.9: Screen shot @RMSDA's Opersub menu callback object.

Here the screen shot of tkRe menu's sub menkxit is given in Fig.10. Th&xit sub
menu is used for quitting the main application@uhload the main application from the
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memory. It has a static type of text embedded obpich shows the name of the sub
menu. Whenever a mouse roll-over is detected, thiec dext is highlighted with a blue,
in general, patch of rectangle. The sub mieas a callback object which indirectly has a
control over the mairapplication window object. The callback object bé tsub menu
has an embedded object which calls a dialog bo&abbjhe dialog box object has two
pushbutton objects. One is for quitting the applicatmamedYesand another idlo for
canceling the dialog box object. Mo is clicked,the push button has an inbuilt call
backing object which destroy the dialog box frore themory. On the case thégsis
clicked, the call backing object gets the handle of the napplication window and
executes a destructive operation to unload thecgimin from memory. Hence the main
window goes quitted. Here we see thatBEx& sub menudon’t have the direct access to
the deletion of the main application object frore themoryput it executes another call
backing to unload the main application. Here itnsedo be the example of a callback
object which is again under a callback object. Ve associate many a callback object
under a single callback object or something lika.th
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Here we have thBocumentationsub menu in Fig.11. This is completely differeminf
all sub menus. The reason is it has a callbackcoltj@at performs indirectystem-call
The embedded object has an indirect linkage withther application nameddobe's
Acrobat Readethrough the command window. As the documentatsowritten in PDF
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file format, we here use the Acrobat Reader to sctiee documentation. Here one thing
should be notified that this call backing objectciempletely different from others,
because the call backing object performs anothglicapion to be loaded through system
call.

About authors
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The screen shot shows the highlighted object wisiéhsub menu namekbout Authors
See Fig.12. As the name suggests, it displaysdheerof authors along with some other
information. It has an embedded graphical bitmageaibalong with a static type text
object. Whenever the mouse is rolled over the sehuwit is highlighted by an inbuilt
object causing a blue rectangular patch. The sulurhas a callback objectvhen it is
executed;it creates a message dialog box. The message diwwdas a child push
button object name®K. The message dialog object carries the authoiermation and
shows the same. On clickirtge OK button the message dialog box unloads itself from
the memory.

17



IDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

M e 5 B > kel | [Zormso... | [ calback...| Fimag ormsda | #f]5nap.: G RNEoOAEE S o

Fig.12: Screen shot @ZfRMSDAs About authorsub menu callback object.

6)_Dialog-box

Dialog boxes are considered to be the most excitiatures ofGUI. Basically dialog
boxes are child windows and they have certain leandimbers to the parent controls.
Dialog boxes are alsBUI objects and they have child objects too. MainBlalj boxes
have child objects like push buttontsggle buttonsyadio buttonscheck boxes etc.
Dialog boxes can be classified into many a numkerl) Message dialog boxeyHelp
dialog boxes3)Error dialog boxes4)Wait bar dialog boxes)File-open dialog boxes,
6)Warning dialog boxes?)Exit dialog boxes etc. We have incorporated fadl seven
types of dialog boxes mentioned aboveDRMSDA application. Let us have a view of
how dialog boxes work ilGUI's. Now if we consider about the flow of control an
dialog box then we have the following view:-

A dialog box is mainly a child object under a pararindow. The push button is of
unidirectional flow of control because it has tdifyothat whether the mouse is clicked,
whether the mouse is rolled oveuhether the mouse is moved over it etc. Then tish pu
button is there only to inform the dialog objectaomessage that is a mouse event has
occurred. Check boxes are of simple type of evatahersthat is if we check the box by
clicking a mouse on it, it will send a messageh® parent dialog box. Considering the
Static text objectsve have in general no flow of control. But we cambed an object
associated with the very Static text that it hdtow of control in one direction to the
parent dialog. Next we consider Toggle button. Tegduttons generally have
unidirectional flow of control towards the parenialdg. Radio buttons also have
unidirectional flow of control. But Dynamic typexteobjects are considered to be bi
directionally controlled objects. It is due to tHatt that if we use the Dynamic type of
text as input text objects then the flow of contll be from Dynamic text object to
parent dialog object. But depending on the usagi@fprogram writer it may have a
look of output text object. There the flow of camitwill be from parent dialog to the
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child type Dynamic text object. Hence Dynamic tgyie objects are with bidirectional
flow of control. It is important that the dialog atself is a child object of a main
window. Hence it has to obey the bidirectional cohtmechanism with the main
window. Dialog boxes are associated with iconsefpldialog has a specific type of icon
like thinking etc. An error dialog box has crospeyof icon associated with it. A warn
type of dialog box has exclamatory icon within Tthese icons are bit-maps with
embedded properties. In general there are threestyd buttons available in main
window on the upper right corner of the window fminimize, restoreand close
operation of windows. But in child dialogs it iscampletely different scenario. There
exist only two button objectsne is for minimizing and another is for close @ien of
the child dialog box. In general the resize obgdhe dialog box is disabled by default.
If some has to resize the dialog then the embedseze object must bmade on.

The flow of control of the dialog boxes is givenFig.13:-

Parent Window

F 3

v

Child Dialog box

F 3
@ - Togglebutton
Check box e @
text

Flow of control of dialog's child
objects

and communication with Parent
window

Fig.13: Block diagram dflow of control of dialog's child object and commigation
with parent window

The diagram is self explanatory.
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7)_ Message Dialog bax

Message dialog box has the basic characteristicsatidg boxes. See Fig.14. The name
suggests the cause of nomenclature. This kind abglibox conveys some message to
the user on particular event being occurred. Aseesbelow that the message type dialog
object has embedded information for the user wigdio covey the information that the
authors of the application are Shubhendu JoardArij& Banerjee. Message dialog box
object has in general only one push button is @atbutton object. Whenever the push
button object OK is executed, the message dialog box object istetkeigEom memory.
HenceOK push button is an object which calls a destruatbegine to delete the message
box object. Message type dialog objects can besifiled into 1) help message box
object,2) warn message box object, 3) Error message bpectoh) Welcome message
box object etc. Message box objects are alwaydd obliljects to a main program.
Whenever an event occurs, and the programmer v@amgfise a message to the user, the
main application program calls thessage box object. Message box objects

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

®:
v

Date: | File name: |

) About Authars

Input Figure Nurber:

= 3
e
i | 7
Authors Copyright : ShubhenduJoardar & Arijit Baneriee . o
Status: *

Iritialized

Authors :

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARWIT BANERJEE
{Kalyani Govt.
Engg.College]

DLL to Lib

hstart || (1] & 51 [ »|| oial.. | Elowms... | [Fcabac..| Fumagii.| Fsnap_... | @ soogk.. | #pdos... | Eianch...| Blomsds |[Blabout... [{ BGOSR F  2siem
Fig.14: Screen shot @RMSDA's message dialog babject.

generally have a bidirectional flow of control, base if the message is sdmn
application program to the message box, the usacdspting the message by executing
the OK push button objecOn the previous page we gave the example diagrainelpf
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message box. In this page we have shown a scre¢mfsivaning type of message box.
Here the basic criteria for constructing the messdiglog object are same as previous,
but the difference lies in the fact of informatiorhe warn dialog box object serves for
giving warning messages only. There is an embedgdaphical objectan exclamatory
sign,to specify the warning. Warning type message dialmgobject has in general only
one push button i.©K button object. Whenever the push buttdijectOK is executed,
the warndialog box object is deleted from memory. He@i€ push button is an object
which calls a destructive routine to delete thenmvaressage box object. This type of
message dialog objects are always child objectergérd from an exception in the
program to aware the user that the user is makimgesmistake or going to make a
mistake or the program is suffering from some a@tles or execution. Whatever it may
be, warning type of message dialog box are generally @t be resized because the
object is disabled to be resized by default. Bytragrammer’s trick can enable the
resizability by turning on the resipdject property. On the upper right cornast only in

a warn message dialog object but also in any orginessage dialog objedhere are
three buttons. One of thebjectsis a minimizing type object and the othsra closing
type object. In here the restore down object ialded See Fig.15.
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8)_ Wait bar Dialog box

The wait bar dialog box objeds a simple dialog box object. It has an embedded
graphical bitmap that gives the looks of the diadtgect. The object has no child type
push buttons. But it has an embedded static tygeotgect. There is the main attraction
which is a progressing status bar. The defaultramlahe status bar is red. There can no
callback object be made embeddedthe wait bar dialog object, because it is a
readymade object. The percentage of amount of paekessed is linked with the
progressing bar. See Fig.16.
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9)_Input Dialog box:

Input dialog box object is a special type of diatdgect. It is an inbuilt object, but many
other objects can be made embedded into it. Threescshot of an input dialog box is
given in Fig.17. This type of dialog object, ba#licaf another object is linked with, is
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the main input dialog object providirtgvo fields for each object. One is a static text
object to the linked object and another is an irtput object to the linked object. Thus
the name of the linked object can be specified ai the data from the user can be
accessed by the linked object. There are two pu#forbobjects in the input dialog type
objects. One i©OK another igCancel Clicking theOK button triggers the next object to
which the flow of control is to be handed over. Bhe clicking ofCancelbutton triggers
the callback object of the dialog itself and thalalj object is unloaded from the memory.
See Fig.17.
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10)_File-open Dialog box

The file-open dialog box object is the most impottane from the stand poinbf
initialization of processing of thei data. The user have to provide the specifieith fiar
the rfi file and the path input should be knowrthe file-open dialog objecthis type of
object is readymade i.e. programmers can not haaeeess to contribute another object
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to the file-open dialog or unable to modify the eatijsettings. Taking a view into the
inside of the file-open dialog box object, we haviet of embedded objects to find. First
of all let us consider the input static type telject named-ile name It is required to
provide the path of the rfi file into the text irtpobjectassociated with th&ile name
object. Just below thEile name objectanother static text object is there nankélé of
type The associated input field for the object spedifis an input text object as well as a
popup menu object. It is basically a filter objedtich lets the user to fintAVG.rfi files
only. The other objects are push buttanenu bar objects etc shown in the screen shot in
Fig.18.
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Fig.18: Screen shot @RMSDA's File Open dialog bowbject.

11) Exit Dialog box

Exit dialog object is an object that is use to adldhe main application from memory.
Simply it is used to quit the program AUl mode. It is also a readymade object.
Programmers can not change the same as well caonuibute some objects to thit
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dialog object. There are some objects embedddukifxit dialog object. Those are push
button objectsstatic text objectand graphical object. The static text object isdavey
the information whether the user wants to quit dpelication or not. As there are two
push button®bviously, one i&esfor closing the application which will unload thein
application from the memory and other is the which callbacks and destroy the exit
dialog box object. The graphical object is a bitnadpch looks like the question mark "?'
in a balloon. Exit type dialog box are always alcthabject to the main application
window. See Fig.19.
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Fig.19: Screen shot @RMSDA's Exit dialog boobject.

12) Figure Dialog box

Figure dialog box object are independent objeasfthe main application window, i.e.
they are not the childf the main window. These are the most complexsyggect in
ORMSDA Figure dialog objects, better to say figure wiwddave a lot of child objects
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for various types of application. Onfigure windows have no push buttons included
inside the object. The child objects of the figwandow are menu items lik®©pen
Close Save Save atc optionsfunction bar objects likeew figure Open Save Print,
Zoom in, Zoom out rotate 3-Detc objects. We will discuss each object laterwNio rfi
analysis the output figures are four in numberse Titst or thefigure number 1 shows
the statistics plot of the rfi data file specifi€gtreen shot of the figure 1 of a given data
file is provided. See Fig.20.
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Fig.20 : Screen shot @RMSDA's Figure No. 1

The second figure i.e. the figure number 2 is thaaur plot of the specified rfi data file.
The contour plot screen shot is given in Fig.21.
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The third figure i.e. the figure number 3 is theeth dimensional plot of the specified rfi
data file. The screen shot of 3-D plot is giverrig.22.
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Fig.22 : Screen shot @RMSDA's Figure No. 3

The fourth figure i.e. the figure number 4 and laseis the average power plot of the
specified rfi data file. Thaverage power plot screen shot is given in Fig.23.
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Let us have the complete view of the child objedthe figure window. First component
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of the function bar idNew figure object. The object is to create new figures. Turetion

of the object is to generate a free handle to th& rapplication window and create the
new figure to provide the handle for the same. e figure is a blank figurebject
with no graphics object. If user wish to plot graptme handle of the figure should be
grasped first then user may plot any thing int@lite screen shot of the object is given in
Fig.24 along with magnifier window.
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The open file function object in the function barabviously designed for opening file
specified by the user. After clicking the icon, thigect is executed and a file-open dialog
box is opened. Hence it is clear that the objec &acallback embedded object for
creation of file-open dialog box objects. The fipen dialog box object is the most
important ondrom the stand poimnf initialization of processing of thei data. The user
have to provide a specific path for the rfi filedathe path input will be known to the file-
open dialog objectThis type of object is readymade i.e. programmer at have an
access to contribute another object to the filerogi@log or unable to modify the object
settings. Taking a view into the inside of the-filgen dialog box object, we have a lot of
embedded objects to find. First of all, let us ¢des the input static type text object
namedFile name It is required to provide the path of the rfefinto the text input object
associated with thEile name object. Just below thEile name objectanother static text
object is there namdeile of type The associated input field for the object spedifis an
input text object as well as a popup menu objeéds basically a filter object which let
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the user to findAVG.rfi files only. The other objects are push buttanenu bar objects
etc.See Fig.25.
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The save function objebias a callback object which calls the system ytditd saves the
figure in different formats. It is also a readymantgect. Programmer can not modify the
object. See Fig.26.
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Print function object is to print the figure in printeagail to the system. Here also
object calls system utility to print the figure.eSeig.27.
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the

The zoom in function objegierforms the operation of digital zooming of imagkere

image processing algorithms are use in the callbagct of the same. See Fig.28.
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The zoom out function object has the similar buytasgite properties of zoom in function
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object. It has also an embedded callback objectimiplement image processing
algorithms. See Fig.29.
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The rotate 3-Dfunction object is the most complex image processibject. Here the
callback embedded object is based on very compiegeé processing algorithms. See
Fig.30.
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The file menu of the figure object has the samedbjlike a general file menu objext
shown in Fig.31.
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Fig.31 : Screen shot &ligure window's File menuobject

13)_Input-text Callback Objects.

Input text objects can be called babknce they are also callback objects. Basically we
have to give some input to the input text objechevever call backing occurs, the text is
scanned byhe help of the input text object and further pesieg progresses. In general
the input text callback objects are linked withtbos. We mean the button triggers the
callback text object to be scanned from the teatdfifor input. On the other hand the
input text objectan be linked with mouse or keyboard operatiors, ithha mouse click

or a key press may cause the input text objectaliback. An example of this kind is a
text editor. Here only one text object in the maindow is programmed to behave like
an input text object which imput Figure Number. See Fig.32.

32



OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
-

File name: [ Bapi04_aAnit_T est_1008vG 1
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ol

Rsean ||| [ @ 1 B || o | [For.. | Acal. | Zama | e | @co... | [#vil..| @¥eu..| Blor.. | Bl | Bl | Blea. |
Fig.32 : Screen shot @RMSDA's Input text callback object

14) Output-text Callback Objects

Output text callback objects are just oppositeht input text callback objects. Here a
specific text is giverfor displaying it in the output text object. @RMSDA there are
many an output text callback object likate: and File name: objects shown in the

screen shot in Fig.33 and Fig.34.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
File name: [ Bapi04_aAnit_T est_1008vG 1 -

[mRsean ||| ) & o | [For...| FAcan.| Fama. | #Asn.. | @co... | [Aviel...| Etou.. |[Bor.. Blrio.. | Blro.. | Blrs... |
Fig.33 : Screen shot @RMSDA's Date: Output text callback object
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Fig.34 : Screen shot @RMSDA's File name Output text callback object

The X: andY: fields are the x and y coordinates fields of tippl@ation window for
analyzing the figures. This output text callbackegbis some bit complicated. Theject
is linked with mouse’s left-clicksight-click and key press dsc key. The figures being
generated and selectedmouse left click causes the coordinates to hemed in the x &
y fields. See Fig.35.
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File name: [ Bapi04_aAnit_T est_1008vG 1

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR]

anijit_T est_ 100805 G rfi

stant||| ] & 2 »|| iapn... | [Elor...| [Acal.| Sama.. | #sn.. | @co... | [Ava..| Eieu...|[BYor. Bl | BlFa.. | BlFa OS2  osorm

Fig.35 : Screen shot @RMSDA's X: and Y: Output text callback objects

The Statuscallback output text object is directly linked Wwithe current state of flow of
processing. The object displays the processingsstatFig.36.

34



OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
-

File name: [ Bapi04_aAnit_T est_1008vG 1

SHUBHENDU JOARDAR
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Status:
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Fig.36 : Screen shot @RMSDA's Status Output text callback object

15)_Static-text Objects:

The static text objects are very simple objectesgRimmer can modify the text object at
the time of compilationBut the object can not be used for inputting puepos

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER
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-

File name: [ Bapi04_aAnit_T est_1008vG 1

SHUBHENDU JOARDAR
(GMRT - TIFR]

ARLIT BANERJEE
(K.

SHUBHEHMDU JIJ.RE!DAFI

Sastare||| =1 & 5 S 7| e = fAcal...| Sama. . | Eisn.. | & [Apial.. J[Bders Eiro. | Blro.. | BlFa

Fig.37 : Screen shot GRMSDAS Authors Static text object

ORMSDA has two main static text objects given in the ecrghots in Fig.37 & Fig.38.
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Fig.38 : Screen shot @RMSDA's Title Output text callback object

18) Flowchart of the Operation of theORMSDA

The flowchart ofORMSDAIis given in Fig.

39.

Input

a 'RFI file

Reviewing the data

v

Processing the data

v

Plotting Figures

v

Making Directories

v

Saving the figures
in
'Post Script' & 'JPG' format

GUI scope for analysing points

Fig.39 : Flowchart oORMSDA

The flow chart is self-explanatory.
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Chapter 3

STANDARD OPERATING PROCEDURE
OF THE
OMINIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

In this chapter we will give a vivid view of howagsis can be done YRMSDA
We will discuss the following topics below:

1) Installation of ORMSDA
2) Running the application.
3) Main screen overview.
4) Opening &AVG.rfi file.
5) Settings of input parameters.
6) Analyzing the data.
7) Generating the figures.
8) Automated saving of figures.
9) Analyzing the figures.
10) Printing the figures.
11) The command window.
12) General user errors.

13) Uninstalling the application.
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1)_Installation of ORMSDA:

To install theORMSDA,just follow the steps below:-
a) Locate th®©RMS DATA ANALYZER.msnhamed windows installer file. See Fig.40.

b) It wil look like the icon below in the screerha@ named ORMS DATA
ANALYZER.msi

c) Double click the icon named or select the ico@BMS DATA ANALYZER.msiand
press the enter key.

d) A window will appear name®RMS DATA ANALYZER - Install shield wizardAs
the set up program f@RMSDAIs created through install shield, the name isethe

G EOO R F asian

Fig.40 : Screen shot of running ti@RMS DATA ANALYZER.msi

e) If you do not want to install, press tBancelbutton.
f) To install the prograf®RMSDAIn your computer, press the button named 'Next'.

g) Here one thing should be notified tlARMSDA is specially build for the platform
'Microsoft's Windows 2000, 'Microsoft's Windows XP'Microsoft's Windows 2003
Server' and upwards. If you install it for 'Microsits Windows 98' or 'Microsoft's
Windows 95’ etc, it will not run correctly or given dozens of errorHence we
recommends ‘Microsoft's Windows 2000' and upwards.

h) Install shield wizard will let you tamodify, repair or removethe application
ORMSDA
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i) To continue with the wizard, preBiext See Fig.41.

{ DRMS DATA ANALYZER - InstaliShield Wizard l x|

Welcome to the InstallShield Wizard for DRMS

DATA ANALYZER

_ {2kia The InstalShield{R) wizard will allow you ko modify, repair, or
Internet remave ORMS DATA ANALYZER, To continue, click Mext,

Explarer

Vs

1]
Auto CAD
7

e
Clickguide

BurndFree

2|
DL to Lib

fistart “ ) & 4 @ »|| Bormsna RepoRT chapt.., | £5J0RMS DATA ANALYZER... G RENOA RS smm
Fig.41 : Screen shot dristall Shield wizard for ORMSDA

j) After pressing théext button a new window will appear.

k) It gives you the option of changing your insaéithn directory.

) If you want to go back for something, presst¢ton namedBack.

m) If you don't want to install and go further, ggehe button namedancel
n) If you want to change the installation directgrgess Change...

0) The default directory for installation @RMSDA s C:\Program Files\ORMSDA If
you wish to continue with the default settingsciciNext See Fig.42.

39



3 ristall ORMS DATA ANALYZER to;

CH\Program Filss\ORMSDAY

Mstare]|| ) & = »| | [£)ormspa_REPORT chapt.. | (5 Control Panel |[=Torms DaTa anaLYzER.. EREQONEF os

Fig.42 : Screen shot &pecifying the installation directory

p) After clicking theChangebutton a new window will appear like in Fig.43.

You can create your own destination directory fastallation or specify the installation
path on theFolder namefield below. We here choose:\ORMSDA\ as destination
directory for installation.

q) If you do not want to install the program nowijtghe installation program by pressing
Cancel To continue further, pre€3K, then the previously described window will appear
again with your newly given path, specified fortaigtion directory. See Fig.43. Then
click the button namebNext

start||| () & 51 »| | [£)ormspa_REPORT chapt.. | (5 Control Panel |[=Torms DaTa anaLYzER.. FOO NS assan

Fig.43 : Screen shot &froviding the path of mstallatlon
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r) After clicking the button namedext, a new window will appear as shown below.

s) It shows ready to install dialog. If you want rieview or change the installation
settings you may clickBack and do whatever you want. It is the last steprfstallation
settings.

t) If you do not want to install the applicationuitjt by pressing th€ancelbutton.

u) To install the application, press the Instalkitbn. See Fig.44.

|;‘:‘a ORMS DATA ANALYZER - InstaliShield Wizard
Ready to Install the Program

The wizard is ready to begin installation,

Click Install to begin the installation.

1 you want bo teview or change any of yaur instalation settings, click Back. Click Cancel to
it the wizard, : :

Installshield

LSV
Hik

BurndFree

7
DLL toLb

hstart || 1 @ 5 [ 7| [E]ommena RepoRT chapt..| () conirol Pane [[3orrs paTa avavvzee... R EOO&EF amm
Fig.44 : Screen shot &feady to Installation window

v) After clicking thelnstall button a new window will appear like in Fig.45.

w) If you want to abort installation, press ancelbutton. If you want to install, do not
disturb the setup until it is completed.
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{id ORMS DATA ANALYZER - InstallShield Wizard

Installing ORMS DATA ANALYZER
The program Features you selected are being installed, b
=

Please wait while the TnstaliShield Wizard installs ORMS DATA ANALYZER,
This may take several minutes.

Status:
Copying new files

ENEENREENEEN

Mstart ||| 11 & >|| [EJormspa_REPORT_chapt.. | =) Control Pane |[i5lorms paTa anaLvzer... [ R EOO =S sssam
Fig.45 : Screen shot drfistallation progress

X) At the end of installation another window wilp@ear showing that the install shield
wizard is completed.

y) To finish the installation clickinish andORMSDA s installed in your computer.
See Fig.46.

{2 ORMS DATA ANALYZER - In

Installshield wizard Completed

The Instalishicld Wizard has successfully installed ORMS DATA
ANALYZER., Click Finish ta et the wizard.

|8 ormSDA_REPORT Chapt.. | (=] Control Panel |[i5lorms paTa anaLvzer...
Fig.46 : Screen shot &inishing Installation
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2)_Running the application

To run the application, follow the steps below:-

a) The ORMSDA will be installed in the start menpi®grams menu. Go to tigtart
menu: -Programs: -GMRT-TIFR: - ORMS DATA ANALYZERas shown below in the
figure. You will find aLaunch ormsda.exeshortcut. To run the application, click on the
Launch ormsda.exeshortcut. See Fig.47.

@ Accessories
1= (2 EAGLE Layout Edior 4,01
(5 EAGLE Layout Edior 41172
(& e
‘‘‘‘‘‘ (5 MetaProducts Dowrload Express
(5} Micrasoft ¥isual studio .0
(= Watursl Color
(3 blpartto
A murmy
¥ l@ EI- () Windowss Medlia layer
Internet  ML7.04 5 Bumfres
Explarer ;
(5} Java e Start
) (3 winsces
Fl @ Ahead Nero
- (3 EAGLE Layout Edor 4.13r1
New ©ffice Document: (& mecan
My
Open Office Document (= dread Farnily Release 9.2 Lite Edtian
[ Opendffice.org 1114
& ottt
Windip: [ Hes
(S mstalishield

Yindows Update:

Sy AT ANBLYZER, #| I Latnch

|
Fig.47 : Screen shot dfunching the application

|figeart || 8 A ”| 5 OREDA_REPORT.Chegt. | (1 Control el D [ ety

b) After clicking the shortcut a new command windeil appear like below in Fig.48.
Wait a while.
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Rstart ||| ] & >| | [2]ormspa_RePORT_chapt.. | [ control Panel |[ELaunch ormsda.ene R EQO NS 1003

Fig.48 : Screen shot dkhunched command window

c) After waiting a while a newsUI window will appear like below in Fig.49. This isio
main window of ORMSDA application. Now you can go further in processihg
*AVG.rfi files.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
-

File name: |

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR]

Rstart ||| 1A & »| | [£)ormspa_REPORT chapt.. | (5 Control Panel | BE¥Launch ormsda.exe | [Bormsda

Fig.49 : Screen shot abunched ORMSDA .exe

3)_Main screen overview

a) The screen shot in Fig.50 shows most of the ocomputs of the main window. Here in
magnifier window we see the file menu. File menu has tworsebus. One is open sub
menu to operAVG.rfi files. The other one Bxit sub menu to quit the application.
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OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

SHUBHENDU JOARDAR
(GMRT - TIFR]

S eI

B Coltenc)

Fig. 50 Screen shaot &fle menu in main WlndOW

b) In the screen shot in Fig.51 help menu is hgtted in themagnifier window. The
help menu has two sub menus on®dumentationsub menu by which user can read
the ORMSDA documentation file. The other sub mentAlsout Authorsin which the
authors' name is provided.

OMNIDIRECTIONAL RFlI MONITORING STSTEM
DATA ANALYZER

Inter

|| [ ormsoa_RerorT_c... | G contral Pansl e T el
Fig.51 : Screen shot dfelp menu in maln WlndOW

c) In the Fig.52 below, screen shot of the higtéghthing namedate: is an output text
object which displays, after processing, the date@input*AVG.rfi file.
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SHUBHENDU JOARDAR
(GMRT - TIFR]

SHUIE GHEREE

Fon Coltenol

E
File name: I

Rstart ||| 11 & 51 [ || [Eormsoa REPORT ... | (w3l Control Panel

Fig.52 : Screen shot difate field in main WlndOW

d) The below picture in Fig.53 shows the highlightebject named-ile name in the
magnifier window. The object is an output text, it shows tizene of theAVG.rfi file
after processing.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

SHUBHENDU JOARDAR
(GMRT - TIFR]

SHUIE GHEREE

Fon Coltenol

Rstart ||| 11 & 51 [ || [Eormsoa REPORT ... | (w3l Control Panel

Fig.53 : Screen shotLGﬁIe name field in main wmdow

e) The screen shot shows the highlighted compoXeit Y. These are the x & y
coordinate position of the mouse pointer after pssng and selecting one of the figures.
See Fig.54.
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File name: [

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLJIT BANERJEE
alyani .
Engg College)

Mstart||| ] & 5 [ || EJormspa_rerort_c... | (s Control Panel

Fig.54 : Screen shot ofand Y coordlnate fields in maln WlndOWl

f) The highlighted component shown in tmagnifier window is theStatusfield of the
application. It shows the initialized, processimgl @ompleted states. See Fig.55.

QOMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

b
.

File name: [

Authors :

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLJIT BANERJEE
alyani .
Engg College)

start ||| 11 @ 521 S 7] omsm_:azpom_: | Eiconticl Panal o ||.|.,T s,;.Magnme, sy =
Fig.55 : Screen shot &tatus field in main window

g) The highlighted object in thmagnifier window is the push buttoRrocess Datalt is
an alternative to file menu's open option. SeeSbig.
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File name: [

Authors

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLIT BANERJEE
(Kalyani Govt.
Engs Colleael

Frocess data % Select Figure I

start||| 111 & 21 _»\ | [EJormsoa_REPORT_C... | (381 Contral Panel T s | T Furaonrer seings m
Fig.56 : Screen shot #frocess data push button in main window

h) The magnifier window shows the highlighted object namegut Figure Number,
which is for inputting a digit between 1 to 4. $eg.57.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
-

File nsme: |

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR)

aulilE enEniEE
(Kaly
Enap ¢ Eullagﬂ]

istart||| 191 @& 21 (5] > | [2ormsoa_reporT .. | (5 control panel | Eioun noxe  |[Mlormsda | i Magnifier Settings [EXEOeS2 8 e
Fig.57 : Screen shot dfiput Flgure Number field in main window

i) The magnifier window shows the push button nan@dlect Figurein Fig.58. After
inputting a valid figure in the input figure numbssject, clicking the select figure button
selects the valid figure.

48



) ormsda
- Fie  Help

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

File name: [

Input Figure Mumber:

Status:
Initialised

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLIT BANERJEE
(Kalyani Govt.
Engg College)

Piocess data | Select Figue |

Select Figure I

DLL to Lib

HAstart ||| 11 & 2 -”H [Elormspa_rerorT_c... | [wicontral Panel | ElLaunch Drms-da exe  |[BNormsda —;gmagni.ner Settings - P‘m
Fig.58 : Screen shot &elect Figure push button in main window

J) The magnifier window highlights the push button namexit. To quit this application,
press it and follow the instructions. See Fig.59.

) ormsda N

- File  Help

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

File name: [

Input Figure Mumber:

Status: [
Initialized

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLIT BANERJEE
(Kalyani Govt.
Engg College)

Piocess data | Select Figue |

E =it I

DLL to Lib

dhstart||| A & 2 = oﬁMsijp‘oRLE | (1 control panel | mLaunchw:n;da exe ”an- ?;Magmner-semng; . G EOo X2 w0aram
Fig.59 : Screen shot &xit push button in main window
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4) Opening a*AVG.rfi file:

To open a file for processing, just follow the mstions below:-

a) Go to the file menu. Select the sub menu na@®pgen and click it as shown in the
screen shot in Fig.60 below.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

=
-

File name: |

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR]

SHUIE GHEREE

Fon Coltenol

Rstart ||| 11 & 51 [ || [Eormsoa REPORT ... | (w3l Control Panel | BLaunch ormsda.exe  |[BBormsda

Fig.60 : Screen shot @pening a file through Opgng;sub menu

b) After clicking theOpensub menu a new window will appear as shown in treen
shot. It has an embedded filter@VG.rfi . See Fig.61.

SYSTEM

=
-

Fils of type:  [=a0/G i

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR]

ARLIT BANERJEE
(Kalpas
Fattaieg

Rstart ||| 1] & 5 B || [E]orMsoa REPORT C... | (5 Control Panel | E@isunch ormsda. | (B ormsda =

Fig.61 : Screen shot Gﬁle Open dlalog box for open;r;g a *AVG ffi file
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c) Now specify the path of the input file and clitie Openpush button. If you don't
wish to continue, clickCancel See Fig.62.

File name:  [Bapra_ami_T est_1 005G 0

Fils of type:  [=a0/G i

Authors -
SHUEHENBIEIN Eo e
[

SHUIE GHEREE

Fon Coltenol

>|| [E]ormsba REPO... | (] Control Panel | BE¥Launch ormsda,

Fig.62 : Screen shot Gfpemfylng the input file

5)_Settings of input parameters

a) After opening a file, an input system paramétdialog box appears. Here the
magnifier window shows theST4W Switch Insertion Loss (dB)It is seen that the
default value is 2.0dB. See Fig.63. To changeist, ¢lick the mouse and edit the setting.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

SHUBHENDU JOARDAR
(GMRT - TIFR]

ARLIT BANERJEE
(Kalpas
Fattaieg

Rstart ||| 1] & 5 [ || [E]ormsoa REPOR...| (w3 Control Panel | EELaunch ormsdaexe| Bl ormsda s |[BEinput for syste..

Fig.63 : Screen shot &T4W Switch msertlon Ioss (dB) mp;ut f|eId
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b) Themagnifier window shows the highlighted object input text malmsertion Loss
of filter (dB). See Fig.64. It has a default value of 2dB. liuiezd change the setting.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

Ear i —
File name: | ) Input for system putiie =] b3
insertion

oss (@B

e
L
Insertion Loss of filter (dBY: ™
= = . i
| Gain of ampiifier (@B
Authors - Y l—u)—gn

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLIT BANERJEE
(Kalyani Govt.
Engg. College])

hstart||| 11 @ 21 K > J_ORMEDA,REPOR..J ScontralFanel | E¥Launch mmsda‘axa[nmda |54Magnit.er Settings ||m m
Fig.64 : Screen shot drisertion Loss of filter (dB) input field

¢) The highlighted object i&Sain of amplifier (dB)in the magnifier window. It has a
default value of 25.0dB. Change it as per requirgmesee Fig.65.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

—
File name: [ ) Input for systemt R (=]
loss (B

Insertion Loss of fiter fdB):- '
= = . i
| Gain of ampiifier (@B

Authors - o l—u)—gn

SHUBHENDU JOARDAR
[

MRT - TIFR) S Cable Loss (d8):- 4
S = [e0
ARIIT BANERJEE & Antenna Gain (dei):-
(Kalyani Govt. l”é_l—
Engg College]
rost | femer]

hstart ||| 11 & >|| [EJormspa_repor..| [ contral Panel | B Launch ormsda.exe| Blormsda | Zmagrifier settings_|[BlInput for syste... |<f ra B @ T2 F  10:24 am

Fig.65 : Screen shot @ain of amplifier (dB) input field

d) The screen shot shows the output text olfjattle Loss (dB)It has a default value of
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6.0dB. You can change it as required. See Fig.66.

QOMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

b
e [~ input ror =y=tem g =151

STAW Switch insertion Ioss (dB):-
20

Insertion Loss of fiter (dB):-
2

| Gain of ampiifier (@B} ~
360

Input Figure Number:

HE s
(EMRT - nn:u G Cable Loss (@B)- >
S oo gt 5.0
ARIJIT BANERJEE Fr I Antenna Gain (B
(Kalyani Govt. o
Engg College)

Mstart||| 1 & 2 >|| [EJormspa_reror...| [ contral Panel | BLaunch ormsda.exe| Eormsda | Sumagnifier settings | [BHanput for syste...

Fig.66 : Screen shot @fable Loss (dB) input field (

e) The last input setting is highlighted in timagnifier window asAntenna Gain (dBi)
It has a default value of 4.5dBi. User can modifys per requirements. See Fig.67.

QOMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

Fasd
File name: | [ 1nput for systemt BRI [=E|

STAW Switch insertion Ioss (dB):-
20

L
Insertion Loss of fiter (dB):- L
2 e
| Gainofampifier @By —
soey 260 T
SHUBHENDU JOARDAR
(GMRT - TIFR) ; lm@— paerm
TR — = [s0
AHLIT BANERJEE disl Antenna Gain (4B
{Kalpani Govl. ot
Engg.Colloge)

raputer

Antenna Sain (dBi)-
| 45

»| | |28 ormspa_REpoR...| (s3] Contral Panel

| e xa| Blarmsda | Eamagnifier settings |[Binput for syste... |[E L EAG ST F  10:zsam

Fig.67 : Screen shot @fntenna Gain (dB) input field

Shstant ||| 1 & 1

f) After setting the all apt values of the inpuéldg box, clickOK to continue oCancel
to abort the processing. See Fig.68.
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SHUBHENDU JOARDAR
(GMRT - TIFR)
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.| i contral panel | Elau

Flg 68 : Screen shot Gﬁnallzmg the |hput parameter settmgs

6)_ Analyzing the data

a) After clicking the input setting dialog box t&,a new message dialog window will
come to give you a waiting message. Mean whilartkesage window will be gone and a
wait bar will appear messagirfgrocessing data! Please wait.Please wait until the
processing go completed and the status field sivasessing Completedsee Fig.69.

OMNIDIRECTIONAL RFlI MONITORING SYSTEM
DATA ANALYZER
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File name: [

Input Figure Number:

Authors -

SHUBHENDU JOARDAR
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Fig.69 : Screen shdtnalyzing the data
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7)_Generating the figures

a) The application generates four figures nafitade 1, figure 2, figure 3, and figure 4
automaticallyFigure 1 is aStatistics plotfigure 2 is aContour plot figure 3 is athree
dimensional plotandfigure 4 is anAverage power plotSee Fig.70.

QMNIDIRCCTIONAL RII MONITORING SYSTEM
DATA ANALTZER
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o

Date: [ 5304 File name: [ Gap04 At Test T00ANVG R

T -— i
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8

= i H
I R R T R E - R R
Froq (k=)
0. | R | Brirs | [ R e [EESC - Faweers

FTg 70 Scfeén srhot Generatlng figures

8)_ Automated saving of figures:

a) The application saves the figures automaticalgr verification open[install
directory|\bin\win32\ You will find a folder named@&vgRFlanalysis Just double click it
to open. See Fig.71.

ST
E View. Favortes Tools Felo I
ek | FS B X e |
= oo |
T ] =]  [&] =] [
Ko T ea P el v i TR g ik O gt e P
- (o] [m]  [=] 0 [m] [ [w] (o] [=] (=)
(= = [=] [=] [w]  [=]
B R N O L - B - R .
[ ™ e ™ (= [= [
e T - - V- | 4 shmn wimba b s
43 [#  [w) [«  [=
ok e
—
i \_g = I
L AwgRFI l... bin docurmentation
[ezme [ My Computer
;nsm |J_g‘g.5;|- >| | [EH|onmsna_REPORT_chapt. .| 2] Control Panel | CupiicRMsDabintwinaz | ZhMegnifie | (GBS~ wmam
Fig.71 : Screen shot Gjpenlng the folder contalnlng the generated pictsre
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b) You will find that there are two folders; - oreenamedmagesand anotheryzdata
See Fig.72.

c) Double click the images folder.

& D2\ ORMSDAY AvgRFlanalysis =l ]
o teln [
ch CyFolders ¢ | S B < o | EE-
Adaress [T 0:\ORMSDAbInLwina2\AvoRFLanalysis =l e |
| G
Avgllhll=1analysis aaaaaaaaaaaaa
. — =
i [ sl
images Ex zDaka
s B o 5o g v
2 objectis) [0 bytes &= My Computer
Rstart ||| 1A & >|| [E|ormMsDA_REPORT Chapt. .| (=8 Control Panc |[=Sp:0rmsDA BN wina... i Magnifie <& ,{guoag; 10:33 AM
Fig.72 : Screen shot @pening the |mages folder

d) You will find that in the images folder thereigts another folder with the same name
of the input file name except extension name.

e) Double click it to open. See Fig.73.

& D1\ ORMSDANBIN\win3 2\ AvgRFlanalysis\images

. =
| I L=l

SaprO<g_arijik

Tesk_ 1004835

object(=) [obytes & My Computer
;sm |l =1 e 5 B || [Elormsoa_RePORT chapt...| [l Control Panel |[=Sp:0rmsDA BN wina... i Magnifie (GO 7 10m4am

Fig.73 : Screen shot djpenlng the created folder contalnlng the generatadtures
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f) You will find eight picture files, four of therare of the jpg or jpeg format and other
fours are of esp. format. See Fig.74. These arsdhee files which are generated in the
four figures.

&0 D ORMSDA\bi gRFlanalysis\images\8apr04_Arijit_Test_1LOOAVG = |
File Edit  View Favortes Tools  Help |
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= ~
H J EE A =E i i
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3D.eps
Select an item to view its description,
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iy Documen: s
1y Metwork Places
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=
:
4l 1 i |
abjest(=) 426 mE i My Computer
Mstart||| 1 & 2 >|| [EJormspa_REPORT_chapt.. | =) Control Panc |[ESp+0rmsDAbIn wina... | ZiMagrifier Settings G R EOOFRF 10m1am

g) If you open thexyzdatafolder, you will find the files in processed ddtamat like
shown below in the screen shot in Fig.75.
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EWNSawg.plt
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Py Metwork Places
My Computer
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14 _Arijit_ SaprOg_Ariji. .. Eiaprl34_.ﬂ.riji.%Baprﬂ‘}_ﬁ.riji. v Saprod_Ariji... Sapr
100 A LT
«l | |
/& abject(s) leza ke i my Computer.
Mstart||| 1 & 2 >|| [EJormspa_REPORT_chapt.. | =) Control Panc |[ESp+0rmsDAbIn wina... | ZiMagrifier Settings G R EOO R F 10esam
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9)_ Analyzing the figures:

a) To analyze the figures, just input the figurenber you want to select which is from 1
to 4. You must specify the figure number in thput Figure Number text object. See
Fig.76.

OMNIDIRECTIONAL RFlI MONITORING SYSTEM
DATA ANALYZER

Date: | 8-7.03 Fille name: [ LIBANG ifi

SHUBHENDI ARDA
(GMRT - TIFR)

ARJIT BANERJEE
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Input Figure Murnber: I 1

DLL to Lib

#start ||| 21 & 2 »| | Elorms... | contn... | pier.. | Fmeonii..| E8Lounch,. |[BJormsda BlFiue .| BlFoue . | Blrowe .| BlFove . | [ KXEQO &R F 104040

Fig.76 : Screen shot dfiputting a Figure Number

b) Now click the push button namé&elect Figure See Fig.77.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

File name: | PEER
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Fig.77 : Screen shot &electing a Figure
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c¢) The specified figure window will be selected ahsplayed along with a big cross hair
over it. The cross hair is highlighted in timagnifier window as shown in Fig.78.

Percentage RFI-Occupancy over observed tire

[Astart||| [ & 2 > s, i =1 = Magnifi...| E8Launch. .| Blormsda |[BlFioure... BlFigure D B0 &7 1042

Fig.78 : Screen shot @fross hair appearing in the selected figure

d) Now you can view the x and y coordinates ofgalkected figure.

e) Just left click on the point of which you wantknow the coordinate. The x and y
coordinates will be displayed on the outpdtsandY: fields. See Fig.79.

f) For deselecting the figure just right click n®use on the same figure. Another way to
deselect the figure is to press t&c key of the key board.

Percentage RFI-Occupancy over observed time

Rstart ||| 1A & >|| [Eorms... | =icontro.. | upior.. | Famagnii..| E¥iaunch.. | Blormsds |[BlFigure.. BFigure W R EOOHTEF  1043am

Fig.79 : Screen shot ebordinates after mouse left clicking
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g) You can again select another figure or the previone. See Fig.80.

h) To select another figure input a different figutumber and press the select figure
button. It will select a new figure and the so @albig cross hair will appear on it.

(oot I 3D plot
QMNIDIRCCTIONAL RII MONITORING SYSTEM

7o f--- DATA ANALYZER

Permentage RFl-Deoupancy over obsenad e

oooooo | pser... | Famagnifi... REanEh e ... rigure i e | [N EEO TR 1ot am

Fig.80 : Screen shot gklecting again a specific figure

10)_Printing the figures

a) To print a figure just click the print button dre figure and the figure will be printed
on the network printer or local printer associatgth the computer. But make sure that
thePrint button is active. See Fig.81.

b) If you are analyzing the figure first disable ttross hair by right clicking or pressing
the escape button.

== =

rrrrrrrrrrr

Perenage RF Ooouparcy ovar oasenved time

PPPPPP

Rseare]|| 1 & || Eorms... | Gaiconto. | ‘aipsier. .. | Fmagnifi..| ElLaunch, s e ...| Blrioue .. Brioue | [T EOe- s omam

Fig.81 : Screen shot &frinting a figure from function bar's print button
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c) You can alternatively print your analyzed figairey going to the print sub menu
option of the file menu. See Fig.82.
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E —  dose Chrly 2D plot
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o Save fs...
A Prift.,
]
: o -
=,
% sl Date: 8703
s .
g A0H-- Input Figure Mumber: r:
L — | i
(i Statuis: _e-U AT
5 [ Procsssing Conpltsd il
& Processing Completed!
S o —_—
= Authors :
g

g SHUBHENDU JOARD:

(GMRT - TIFR]
] Hﬂ -
120,

ARLIT BANERJEE
(Kalyani Govt.
Engg.College] : )

Tirne Hrs)

Freq (MHz)

Proces:

Save fs,,,

DLL toLib

iffjstart “ M & ”H [ orms... | @Controml (ADACR.. | E_QMag'viﬁ...l mLaunchml Bormsda | nFlgure...l Blriquee | BlFigure... !F\gure | |@-f<.§n°$g}‘ 10:43 &M
d) You can also use the hot keys to print {Ltd + p.Fig.82 : Screen shot finting a
figure from print sub menu or hot key

11) The command window

a) The command window, in Fig.83, is the launchregpam forormsda.exeas well as it
creates a link with the system console.

b) Whenever an undefined or defined error occtingdcts on it and gives the message
output to the command window.

c) If you get a problem with processing and it seémbe that the application hangs, do

not try to close th@rmsda.exe but better close the command window thalaisnch
ormsd.exelt will instantly abort the application.
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Fig.83 : Screen shot @@ommand window

12) General user errors

a) Error due to selecting a figure when Statusitsalized and
Input Figure Number is null:

Here in the screen shot shown in Fig.84, we seetlileastatus field imitialized, that is
no processing is done and thput figure numberis also blank.

My

Myl

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

Authors -

SHUBHENDU JOARDAR
(GMRT - TIFR]

Prosessdata |

Input Figure Hurmber: I

Mstare]|| ) & = »|| [2)ormspa_repor...| [ control Panel | ‘upsiormspabin,... | =i Magnifier Settings | ELaunct h armsda.exe|[Bormsda [F OO =7 iossam

Fig.84 : Screen shot &rror No a, Input Figure number is null

In these circumstances, if the user clicks Slsdect Figurebutton in Fig.85, it will give
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an error message.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
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Fig.85 : Screen shot &rror No a, Selecting a figure

The error message dialog is shown in the screenisteg.86 as well as highlighted in
themagnifier window.

Hence do not select a figure when Status isitialized and Input Figure Number is
null.
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Fig.86 : Screen shot &rror No a, Displaying error message
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b) Error due to selecting a figure when Statusigalized and
Input Figure Number is specified:

Here in the screen shot shown in Fig.87, we seetlleaStatus field imitialized that is
the processing is not done yet and the input figuiaber is specified.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

Flg 87 Screen shot E‘rror' No b Status is Inltlallzed

In this situation if we click th&elect Figurebutton as shown in Fig.88, it will cause an
error.
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Fig.88 : Screen shot &rror No b, Selecting the figure

64



The error message dialog box is shown in the sshehin Fig.89 below.

Hence do not select a figure when Status iitialized and Input Figure Number is
specified.

- File Help
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Fig.89 : Screen shot &rror No b, Displaying error message

c) Error due to selecting a figure when the StasuBrocessing
Completedandinput Figure Numberis invalid:

In the screen shot shown in Fig.90, we see thaGthtus field idProcessing Completed
that is the processing is done, yet the input @gurmber is invalid.
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Fig.90 : Screen shot &rror No c, Input figure is invalid

In this situation if we click th&elect Figurebutton as in Fig.91, an error will occur.

OMNIDIRECTIONAL RFlI MONITORING SYSTEM
DATA ANALYZER

%
-

Date: | 87-03 File name: [ PR

Input Figure Number: [5

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLIT BANERJEE

(Kalyani Govt.
Engg College]

| Select Figui= |

Select Figure %

)
DLL to Lib

Mstart||| ) & 2 »|| [Eorms... | ot | ipier. .. | FMagnfi..| E¥Launch.. | [Blormsda  BlFioue .| BlFoue .| BlFouwe .| BlFoue .| [ NEOOETEF  t102am

Fig.91 : Screen shot &rror No ¢, Selecting the invalid figure

The error dialog box will show a warning as showthe screen shot in Fig.92.

Hence do not select a figure while the status Brocessing Completednd the input
figure number is invalid.
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Fig.92 : Screen shot &rror No c, Displaying the error message

d) Error due to selecting a figure when the StasuBrocessing
Completecandinput Figure Numberis a character:

Here in the screen shot shown in Fig.93, the Sfaldsis Processing Completedhat is
the processing is done, yet the input figure nunarcharacter.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
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File name: | PEER -
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Fig.93 : Screen shot &rror No d, Inputting a character

In this situation, if we click th&elect Figurebutton, an error will occur. The error dialog
box will show a warning as shown in the screen 8h&ig.94.
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Hence do not select a figure while the status Brocessing Completednd the input
figure number is a character.
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Fig.94 : Screen shot &rror No d, Displaying error message

The character error is not defined in the applicatbut we can see that the command
window gives an error message. See Fig.95.
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Fig.95 : Screen shot &rror No d, Displaying error in command window
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e) Error due to selecting a figure when the StauBrocessing
Completedand figures are manually deleted aimgut Figure
Numberis specified:

Here in the screen shot shown in Fig.96, we set th®a Status field idProcessing
Completedand figures are manually deleted.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
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Fig.96 : Screen shot &rror No e, Status is Processing Completed

Here thenput Figure Numberis specified in the input object text field in Fg.
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Fig.97 : Screen shot &rror No e, Inputtlng a figure number
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Under these circumstances Sélect Figurepush button is pressed then a blank figure
window will be opened which will be of no use. Thgsnot an error in the truest sense of
the term, but algorithmically it is an error. Thegs hair will also be there to get the
coordinate information’s.

Hence do not select a figure while the status Brocessing Completednd figures are
manually deleted andinput Figure Numberis specified.

File
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& @ S (5 || [Blormsoare.. | micomslranel | maommapal. | Samagifier set... | S¥iounch s | BNormsds [[BErwerero s |0/ SEEOIO 2587 11msam
Fig.97 : Screen shot &frror No e Invalid and irrelevant figure

f) Error due to deleting an irrelevant figure whire Status
Processing Completeand input figure is specified:

Here in the screen shot shown in Fig.98, we set th®a Status field idProcessing
Completedand irrelevant figures are manually deleted.
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Fig.98 : Screen shot &rror No f pressmg Process data button
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Under these circumstances, the command window skilw an error message. The
screen shot of the error message in the commandbwins highlighted in thenagnifier
windows as shown in Fig.99.

Hence do not delete an irrelevant figure when Stasiis Processing Completednd
input figure is specified. Better do not try to create an invalid figure.

OMNIDIRECTIONAL RFlI MONITORING STSTEM
DATA ANALYZER

An error occurred in the callback ormsda
altgocho > >
The error mexsage caught was

A @ i K || Eonmson ne..| ool panel_| CpioRmzo... | Sy tragrine el GO S s duzan

Fig.99 : Screen shot &rror No f, Dlsplaymg Error in command WlndOW

g) Error due to opening and analyzing a corrup®&da.rfi file:

Here in the screen shot in Fig.100, we see thatisiee is going to open*AVG.rfi file.
Now we see that the user wishes to select a 111lKBnfamedabcAVG.rfi, which is a
corrupted file ihsufficient data).
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Fig.100 : Screen shot &frror No g Selectlng an corrupted data file
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After opening the corrupted file and tending to gqass, it results on an error in the
command window. The command window showsirsufficient data message along
with adivide by zero warningnd some internal object error messages. SeeOrigrhe
wait bar stands still with a little bit of procesgiindicator level. Just close the wait bar
manually.

Hence do not try to process corrupted/insufficientata files and also not try to load
and process invalid data files.

cent DATA in RFI-file tt¢
Zero.

a(gchd
iy The e
SO durirgSS Help

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

File: name: |

Input Figure Mumber: |_

Status: |
Processing Flease \Waitl

Authors :

SHUBHENDU JOARDAR
[GMRT - TIFR]

ARIIT BANERJEE
(Kalyani Govt.
Engg.College] T =

[‘T — Compuer
1 Speetrum Analyrer
Clickguide

Process data | Select Figuie | |

ERROR: Mot sufficent DATA in RFI-file *!
Warning: Divide hy zero.

DLl to b

J ORMSDA_REH‘l | =] Cortrol Panel | HD:\ORMSDA\Ml E4;Magnifier Set...l &L aunch orms. .. | normsda

dhstart | 4] @ 11 [ 7 )] ¢ R ENOARF e
Fig.101 : Screen shot &frror No g, Displaying error in command window

h) Error due to selecting the documentation subumghile the
documentation file namedORMSDADOC.PDF is manually
deleted

Here in the screen shot shown in Fig.102, we sae ttie user is going to open the
documentation file name@®RMSDADOC.PDF which is manually deleted before by
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some one.

NIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

SHUBHENDU JOARDAR
(GMRT - TIFR)

ARLJIT BANERJEE
[Kalyani Govt.
Engg College}

Mstare||| 1A & 2 B »|| [Elormsoa re.. | mlcontrol Panel | upiiormspal .. | Fyagnifier set... | BlLaund h arms

Fig.102 : Screen shot &frror No h, Cllcklng the Documentation sub menu;

In this situation, clicking the documentation subrma results on an error. The error is
something like ORMSDADOC.PDF is not recognized as an internal or external
command, operable program or batch fil@he magnifier window shows the error
message clearly. See Fig.103 below.

Hence do not delete the documentation file manuallgnd click the documentation
sub menu thereafter.

OMNIDIRECTIONAL RFI MONITORING SYSTEM
DATA ANALYZER

H° ORMSDADOC . PDF’ dis not recogni=zed as an intg
operable program or batch file.

Flg 10 : Screen shot Efrror No h Dléplaylng error in the command window
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13)_Uninstalling the application

To uninstall the application just follow the stdpdow:-

a) Open theStart menu. Go toSettings Click the Control Panel The operation is
displayed on the screen shot as shown in the magwiindow in Fig.104 below.

Control Panel

»[| = orMoDA_REPORT chapt...| D AORMSDAIMwinazya. .. | TS Magnifier Settings

Fig.104 : Screen shot ﬁfpenlng Control Panel

b) After entering the control panel window doublelcthe Add/Remove Prograncon.
The screen shot is showing the process imtagnifier window. See Fig.105 below.

ites  Tools  Help.

h CyFolders o | Bo G2 < o | E-

AddiRemove aAaddiRemowve  Aadministrative DatefTime
Hardware Programs Tools

Flg 165 Sc;reen shot ﬁ)‘ouble clicking Add/Remove Programs
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¢) A new window opens up. It shows the list of atigtd program in your machine. Select
the program name@RMS DATA ANALYZER
d) If you want to change the settings, click @®angebutton and follow the instructions.

e) If you want to remove the application completebm your machine, cliclRemove
The screen shot displays the process graphicabpasn below in Fig.106.

Ll

Add/Remove Programs X |

Currently installed programs: Sort hy:lName j i }( ) ‘-‘

L 3
# M50 S 2.3 H j &

ﬂ Opencffice.org 1,14 @ @ . @
E| Computer Graphic - Opera Plugrin for Flashet Size: 166KE e BddfRemove Administratie  DatefTine Display

e Programs. Tools
Orcad Family Release 9.2 Lite Edition Size: 223MB

=
BN ORMS DATA ANALYZER % % 9 :-g,)
¢ infi Usee rarely

Gaming Intel(R) Inkernet  Jawa Plug-in
Options Extre... Cptions

0 = 5 "
o k i e
f PUTTY version 0,55 4 @

i ReadSt v 20 " Metworkand  Phone and - Power Options
& RRREL Dighup T, Modem ...

& st . % .:l
§ 9]
. sclab-3.0
Regonal  Scannersand  Scheduled  SoundMax

E] Computer Graphic: - Screensavers Installer Options Cameras Tasks

Users and
Passwards

g

Opions

o=

S
BurndFree

b
Dlltoli

o |1 & T

| Eforwenaneporr <., | CiosonveDaibilping. | =, egnier settings | (3 ContalPane |[Findgiremove progr.. |- SED@A TS 1148
Fig.106 : Screen shot 8klecting ORMSDA to uninstall

f) After clicking the remove button a new dialoghdow appears.
g) If you do not want to remove the software, chk

h) If you wish to uninstall the application fromwomachine, clickres The screen shot
shown in Fig.107 shows the process.
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Currently installed programs: Sort by [Tame Eox = | E-

i Mva0.s0 sze  z2.3mB

8 Openoffice.org 1.1.4
[%] Computer Graphic Opera Plug-in for FlashGet size 168K ve AddiRemove Administrative
L Chrogrems Tools

raora
Orcad Family Releass 9.2 Lits Edition Size 22am8
1 ORMS DATA ANALYZER Size 37.9m8 > %
Click here For support information, PosCR feaueckle Garning
LastisedOn  7/13/2005 Setions
e S e e chonge | _Remove | =8
8 PUTTY version 0.55 e o) tietwork and neand  Power Optians
23 Readsst v4.20 sz 6.10mB Dialip Co.
2> Riite.l Size 108M8

£

=

b
g
H
5

He

Jawa Plug-in

18 scst Add/Rs P
/Remove Programs =i
B sciab-3.0

| [ R -

o

Scheduled
Tasks

Yes

L

> | [E|oRmsa_REPORT_C... | SDAGRMSDAbintwin. . | =y Magrifier Settings

Mstare|| | 1) & | e grams | |G i B NERF  11248m

Fig.107 : Screen shot @flicking the Yes button to unlnstall the applicatio

i) The uninstallation process continues aDBMSDA application will be uninstalled
completely from your computer.

j) Please manually delete the installation dirgcttamedORMSDA

Currently installed programs: sort by Mame

5] Compuler Graphic g:‘\ﬁxte\ Search Toolbar (remove i,

(2] MavHelper size T 75

i Mero Size . wve  Add/Remove Administrative  Date/Time Display

e Programs Tools
[¥] Computer Graphic - NTPor Library 2.5 Evaluation Size : ¢
& Mvuo.90 Size: 5 % g =

ﬁgl OpenOffice.org 1.1.4 Gaming R Internet Jawa Plug-in

Options " Options
[¥] Computer Graphic  Opera Plug-in for FlashGet Size: 168KB E @.
Mouse network and  Phone and  Power Options

Gread Family Release 9.2 Lite Edition Size: 223M8 J
1] DRMS DATA ANALYZER Size: 37.7MB Diakup o Modem ..
Click here for support information, DRMS DATA ANALYZER i
To change this program o remove it from v ispAna oiamesb u

computer, click Change or Remove. ersand  Scheded  Soundiax
- Eras Tasks

B PUTTY version 0,55 5 .
Gathering requited information..

He

BurndFree

ghstat ||| 1] & 21 »|| [lortsna repor...| (ipAcRMsDAlbinY .. | =5 Magnifier Settings | () Control Panel Faddiremove Pro... [orms DaTa anaL.. [ SO A RS 1zsan

Fig.108 : Screen shot dhinstalling ORMSDA from computer
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Chapter 4

RESULTS OF THE DATA ANALYSIS DONE
BY
ORMSDA WITH FEW *AVG.rfi FILES

In this chapter we will show the results of somalgred data files
for the frequency ranges as mentioned below:-

1) 135 MHz - 175 MHz.

2) 110 MHz — 155 MHz.

3) 110 MHz — 155 MHz.

4) 50 MHz — 150 MHz.

Four plots are made from each data file, viz., éhdemensional

plot, contours, percentage RFI occupancy plot amd aiveraged
plots for all the four directions.
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1)135 MHz — 175 MHz
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2)110 MHz — 155 MHz

3-D plot[S.JOARDAR & A.BANERJEE]
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3) 110 MHz — 155 MHz

3-D plot[S.JOARDAR & ABANERJEE] Contour plot[S.JOARDAR & A.BANERJEE]
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Average power plot[S.JOARD;
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