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Introduction

General

BitViewTool enables the user to analyze any bit stream. The range of functions extends from the display of
a bit stream in various formats, simple bit stream manipulations, over statistical functions to complex ma-
thematical functions and functions based on coding theory. The tools are targeted at users with experience
in bit stream analysis. To understand some of the functions a comprehensive, mathematical knowledge is
a prerequisite.

BitViewTool supports the Windows 2000, XP, 2003 Server and Vista operating systems.

Revisions
\Version Date Changes
1.1 10.May.2007
2.0 05.Nov.2007 Installation folders changed

‘Hide on close’ preference added

Layout settings removed from context menu

Layout settings now in the property grid

Graphic layout added

‘Inversion’ function name inversion changed to ‘polarity
Bit Sync Analysis added

Custom library updated

2.1 14.Mar.2008 Hexadecimal view added
Enhanced printer dialog
Matlab custom libraries

2.1.01 15.Apr.2008 General overwork :

» Improved readability

» Extended explanations

‘Parameters’ window changed to ‘Properties’ window

’

Open Issues

\Version Date Open Issue

2.1 14.Mar.2008 Default import will be HF IAS bitstream
Default port for License check is fixed

Requirements

.NET Framework version 2.0 must be installed. The framework is included in the setup and is installed if
missing on the system.

An installed W61PC card with BitView enabled.

Limitations

At present, the maximum number of bits that can be imported is limited to 500,000.

Bear in mind that some formatting functions such as bit highlighting are consuming a lot of CPU power
and may require considerable time to complete, especially on slower machines. Reducing the number of
imported bits will speed up the application.
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Installation

Setup

To install the application, click Setup.exe. Files are then unpacked and copied to the installation folder.
Ini files are not generated.

1% BitViewTool - InstallShield Wizard

Welcome to the InstallShield Wizard for
BitViewTool

The Installshield(R) Wizard will install BitViewTool on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties,

v

Two types of installation are available, Complete and Custom.

BitYiewTool - InstallShield Wizard

Setup Type
Select the setup lppe to nstall

Pleaze select a setup type,
(@ Complete

@ Al program features will be installed. [Requires the most disk space.]

() Custom

Select which program features you want installed. R ecommended for
advanced users.

l ¢ Back ” Mest > I[ Cancel ]

Complete installation will install BitViewTool, the Matlab runtime and the Matlab CustomLib examples on
your system.

Custom installation will only install the selected components on your system.

BitYiewTool - InstallShield Wizard

Select Features

Select the features setup will install,

Select the features pou want to install, and deselect the features you do not want to install

Description

les

Matlab Component Runtime and CustomLib Files | BitViewT ool

< &

204.90 MB of space required on the C diive
B017.31 ME of space available an the C drive

[ < Back ” Mest > I[ Cancel ]

Depending on your selection, a language dialog will appear during installation of the Matlab runtime.
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wToo allShield Wizard

Setup Status

The InstallShield Wizard is installing BifiewT ool

English [United States]

By default BitViewTool will be installed in the WAVECOM folder, where other WAVECOM products may be
installed.
Pragrams
|_.‘A Documents »
E’ Settings

1) weirC »

/j Search MLRCISDK ¥

Q Help and Suppart ‘

i T, T WelBW-Manual

BitViewTool may be uninstalled by using the Add/Remove Programs item found in the Control Panel
menu.

Paths

Examples and CustomLib files are copied to the following folder:
Windows XP and earlier:
e Documents and Settings\All Users\Documents \WAVECOM\BitViewTool\
or
e Documents and Settings\All Users\Shared Documents \WAVECOM\BitViewTool\

Windows Vista:
e Users\Public\Public Documents\WAVECOM\BitViewTool\

Getting Started

Program Start

Starting the program will introduce a license check procedure.

The reference in data decoding : m%’&é
(T

Bit Yiew Tool requires a valid WETPC card license key to be able ta un. Pleaze
make sure the Wavecom Server is running on this machine and at least one WETPC
BVT card with a valid license key is connected to the spstem

Status:  Checking licerse .. |

If no valid license key was found, the following message appears on the screen.

User manual V2.1.01 WAVECOM W61BV BitView
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The reference in data decoding /

Bit Yiew Tool - License Check

Bit Yiew Tool requires a valid WETPC card license key to be able to run. Please
make sure the Wavecom Server is running on this machine and t least one 'WE1PC
BYVT card with a valid license key is connected ta the system.

Status:  License key not found |

If a valid license key was found the application is started. The Toolbox, which contains the function li-
brary, is displayed and enables the user to import a bit stream from a selection of different sources.

+ WAVECOM W61BitView
Edit  View ‘Window Tools  Setup  Help
= ¥ A

Toolbox | History Property Recalc Beport

| roskex  ax
Sourceisink 0]
Synchronisation 1
nary Modulation ]
Bit Manipulation ]
DecodingEqualizer 1]
CRC & Polynomial ]
Channel Decoding... |
Source Decoding... |
Analysis Tools |
Custom Library 0

Alternatively, using the New button from the Toolbar, an empty document window is opened which al-
lows the user to manually create a bit stream, or copy and paste a bit stream from another source.

1 WAVECOM W 61BitView

i File Edit View ‘Window Tools  Setup  Help

AP H 9 @ & = ¥ &
i\ New, JOpan, save. Prink. Halp. || Toolbox| Hiskary Property. Recale Bepark

Another option, using the Open button from the Toolbar, allows a previous saved Analysis Set (stored
in a .XML file) to be opened (see later in this manual for details).

1 WAVECOM W 61BitView

i File Edit View ‘Window Tools  Setup  Help

PAPYH 5 @[ > | B & o3 &
i New \Opsn “ove Pt Help || Toolbox | oo Preonerte Becale Beport
Bit Stream Import

An imported bit stream is shown in a document window, and Properties and History Explorer windows
are opened. In general, the Parameters window displays all the properties of a selected function, and the
History Explorer window shows the dependencies of all functions in a tree view.
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WAVECOM W61BitView
P File  Edt  View ‘Window Took Setup  Help

[ ™ I ] j’f“%&“

i Hew Open Save Print Help ‘Tuu\bux Histary Property Reccle Repart

4%, Import IAS Bitstream + x  Properties o x

11100101110111011000110110001011010110110111011010011111111100101 » I Hew Import
110111011000110110001011010110110111011010011111112110010111011101
10001101100010110101101101110110100111111111001011101110110001101
10001011010110110111011010011111111100101110111011000110110001011 =4 B &= EE
01011011011101101001111111110010111011101100011011000101101011011
01110110100111111111001011101110110001101100010110101101101110110

= Configuration

10011111111100101110111011000110110001011010110110111011010011111 Cardnumber | 1
11110010111011101100011011000101101011011011101101001111111110010 [P Address 127.0.0.1
11101110110001101100010110101101101110110100111111111001011101110 Prt 33234
11000110110001011010110110111011010011111111100101110111011000110 Sampingtime 0
11000101101011011011101101001111111110010111011101100011011000101 | l""aﬂft 5

ounter v

10101101101110110100111111111001011101110110001101100010110101101
10111011010011111111100101110111011000110110001011010110110111011 || pnalysis name
01001111111110010111011101100011011000101101011011011101101001111 | proporo. o
11111001011101110110001101100010110101101101110110100111111111001
01110111011000110110001011010110110111011010011111111100101110111 | i pimecs M 5%
01100011011000101101011011011101101001111111110010111011101100011
01100010110101101101110110100111111111001011101110110001101100010
11010110110111011010011111111100101110111011000110110001011010110
11011101101001111111110010111011101100011011000101101011011011101

% Tmport a5 Bitstream

101001111111110010111011101100011011000101101011011011101101 >
~
v

Raw Bits

001111111110010111011101100011011000101101011011011101101001111111110010111011101100

\Cursor Pos: Ln=22, Col=&1 |Se\ected Chars: 0

Menu

Bit Stream Processing

An imported bit stream may be processed using any of the functions found in the library. The processed
bit stream is shown in a new document window. All document windows are shown as tabbed windows.

WAVECOM W61BitView [ [=1E3]

Fle Edt Wiew Window Tools Setup  Help

i P H S e | 2 | & e |
i Mew Open Sawe Print Help || Toolbox | History FProperty Recalc Repork I

Taohox W% . import 145 Bistreom (Y « x | Properties 1 x
=l S ouneeie S 100010011001000110000010000000010010000012 A o4 B[ E B @ @
Tmport Text Dats 000000000000111100000001000100010011001000 S Counter
rpohediass 110000010000000010010000011000000000000111 5 Information
Import Birary Data 100000001000100010011001000110000010000000 Comment
7, Tmport 185 Bistream 010010000011000000000000111100000001000100 e e
AR — 010011001000110000010000000010010000011000 = Graphic Display ConREration
& synchTaRES s 000000000 1111000000010001000 0011001000110 ik per e =
Y - 000010000000010010000011000000000000111100
jﬂ:‘:z"‘;""““"“"" S 100001000100010011001000110000010000000010 5 Layout
it 010000011000000000000111100000001000100010 T ———
011001000110000010000000010010000011000000
o 000000111100000001000100010011001000110000
U s (Manchester) 010000000010010000011000000000000111100000
i phasenn 001000100010011001000110000010000000010010
a5 000011000000000000111100000001000100010011 | Counter
001000110000010000000010010000011000000000
54 DBi-Phase-1 000111100000001000100010011001000110000010
9 0Bi-Phase-5 000000010010000011000000000000111100000001 || Inport A5 Bitstream Tx
2| Bit Manipulation S 000100010011001000110000010000000010010000 - !
) DecodingEqualizer 011000000000000111100000001000100010011001 = msveam

4 CRC & Polynomial S 000110000010000000010010000011A00000000000
'+ Channel Decoding (Profogali 111100000001000100010011001000110000010000

+/ Source Decoding (Alphabet) | 000010010000011000000000000111100000001000

| Analysis Tools A
'+ Custom Library ]

Raw Bits
1000100110010001100000100000000100100000110000000000001

(Cursar Pos: Ln=1, Col=1 |Selected Chars: 0

Functions may be added to form a so-called Analysis Set, which contains an imported bit stream and the
configured functions operating on the bit stream. The user may define and create different analysis paths,

User manual V2.1.01 WAVECOM W61BV BitView
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as may be seen in the History Explorer. The imported bit stream is processed according to the configura-
tion settings of the selected functions.

WAVECOM W6 1BitView (1=
Fille  Edit  Yiew ‘Window Tools  Setup  Help

b 2 HEH S e| R |B =
New Open Save Print Help || Toolbox | History Property Recalc Report
ap| L) miroring | (8] ascn ) miroring »B] ascr Packet-300-2.txt |8 wRz-1 s x  Properties B x
g 7?7p?77d?2h?2@a? Prenera. =8
g The contest takes place every evening during August hetween 1200 = (gl
to 2100 Format _BBit
+ Counter

Information

Camment
Function name ASCIT

=/ Bit & Text Display Configuration
Word Wrap Enabled
Right bo Left [] pisabled
Transparent [] Disabled

Configuration

= E] Packet-300-2 bxt
= M nRz-1
= & Preamble
= 35| De-Stuffing
= tag] CRC-CCITT
=221 shift

Mirroring

[aB] Ascir

=588 Mirroring

Cursar Pos: Ln=1, Cal=1 \Selected Chars: 0

Analysis Sets

Using the Save button in the toolbar, Analysis Sets may be saved in an XML file, i.e. the imported bit
stream and the parameter settings of the selected functions are stored. Using the Open button, an Analy-
sis Set may be reloaded at any time.

WAV

M W61Bi

- B
I Fle Edt Wiew indow Tools  Setup  Help
BiAYHEy 3 @ ‘ 2 | g gy A

i Mew \Open/\Save, Print Help || Toolbox | History Property Recalc Report

I

53| Eipe-stuffing | #] cre-carrr | i shife | ] mivoring | 8] ascnr |4 mirroring ¥ x| Properties L 2
£'(01010001010000010000111001000001010110010001100100100110010100010 | 322} 08 59| [ (&l & (&
£/10000010001011000100001011001010000001010000110000001010000111100 5 counter
©110111010100110011101101010011001001110110011100111010010110000001 5 pe o
01010000101101010011000000100110001101111011001110110001011101010 p———
01101100111000101110000001000010111010000110110101101010011011001 Function neme | De-stuffing

11000000100000011100011011010000110110001101010011000000100101001 Graphic Display Configuration
10011011101010011001001110100111100000010010100110011011101010011 Bits per line P
00111011010010110011101101110011000000100001001101010111001001110
10010110011101101110011000000100100000101010111011100110101011101
10011100010111000000100010001101010011000101110111011101010011010
10011001110110000001001000110010011100000011000000110000000100001
01110111101100000010001001100100011000000110000001100101100100111
0111

+ Layout
+/ Bit & Text Display Configuration

Counter

= (2] Packet-300-2.60t
=58 nRz-1
= S Freamble
oy
=R CRC-CCITT
=) u4] Shift
= 188 Mirvoring
[aB] ascr
= 350 Mirraring

ASCIL

Raw Bits
0101000101000001000011100100000101011001000110010010011001010001010000010001011000

\Cursur Pos: Ln=1, Cal=1 \Selected Chars: 0
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Reports

Using the Report button a complete Analysis Set may generated and saved as a text file or a XML file.

WAVECOM W61BitView

Fle Edit Vew Window Tools Setup  Help

N = O O . O .
i Mew Open Save Print Help || Toolbox | History Property Recalc ‘Report
3%~ Ee-stuffing | B cRe-carrt |4 shife |4 mioring | B8] ascr S miraring s x

01010001010000010000111001000001010110010001100100100110010100010
10000010001011000100001011001010000001010000110000001010000111100
10111010100110011101101010011001001110110011100111010010110000001
01010000101101010011000000100110001101111011001110110001011101010
01101100111000101110000001000010111010000110110101101010011011001
11000000100000011100011011010000110110001101010011000000100101001
10011011101010011001001110100111100000010010100110011011101010011
00111011010010110011101101110011000000100001001101010111001001110
10010110011101101110011000000100100000101010111011100110101011101
10011100010111000000100010001101010011000101110111011101010011010
10011001110110000001001000110010011100000011000000110000000100001
01110111101100000010001001100100011000000110000001100101100100111
0111

xogo)

Raw Bits
0101000101000001000011100100000101011001000110010010011001010001010000010001011000

Report is beeing generated

Properties o x
sl DN EEE
Counter

= Information

Comment

Function name | De-Stuffing
=l Graphic Display Configural
Bits per line 45

Counter

Packet-300-2.kxt B x

E [E] Packet-300-2.bxt
1 wRz-1

<

Report was saved in C:iDocuments and Settingsiall Users\DocumentsiWAYECOM|BityiswT oollExamplesiReport_Packst-300-2.txt

=]

= 5 Preamble
= ] De-stuffing
=] CRC-COITT
= 5] shife
= 2] Mirroring
ASCIL
=54 Mirroring

[a8) Ascnn

Cursor Pos: Ln=1, Cal=1 |Selected Chars: 0

Example of a report stored in a text file.

[ ] Report_Packet-30
File Edt Format View Help

I
r : -
Report generated by wavecom Bit wiew Tool

Filename : Report_Packet-300-2.1Txt
Date/Time : 0Ll.11.2007 12:56:11
pate/Time UTC @ 01.11.2007 11:56:11

Farent Function Id : none
This Function Id 1

Analysisname: Packet-300-2.txt
FumcTionname: Import Text
Comment

FileMame: Packet-300-2.txt
Fullpath:

FileEncoding: US-ASCII

Zeros: BO4L1

ones: 11984

BitCount: 20025

Data:

1110110111100100111011110001111011101010110110101001100111100001000110011
1100010000101100001010100101101000110010001011000011110000110010001100100
0100001110101011011010001001000010101000101010001010101101011000011111000
1010100101101110110100010101000101010001001110110111100001111111011111110
11111101110000011011100100111101011111101001111 000011111 00010110001111101
11101101111100101111001101110011211011111011011111101111110011001110010101
1110111011011111110111010111110100110001111011111010111110111101101101111
11111000010110111111211010111211001211011117100011010011111101011111011121
1110011001001111101011011001111111011000111101111111100110110111101111000

1011101111111 00000011100011111100100110111100011111001110010101101111010

Example of a Report stored in a XML file.

User manual V2.1.01 WAVECOM W61BV BitView
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2 E:\Report_Packet-300-2.xml - Microsoft Internet Explorer,

File Edit %iew Favorites Tools  Help 1

) ] ﬂ |§| 7;1 /'\155arch ‘f_"\?Favuntes 2) - ..?, E - ﬁ i‘i

fcldress | |2 ExiReport_Packet-300-2 ami v Beo ks ?

~
<tuml version="1.0" encoding="utf-1a" ?=
<!-- Report generated by Wavecow Eit View Tool -->
<l-- Filensme ¢ Report_Packet-300-2.xml --3»
<!-- Date/Time : 01.11.2007 12:59:08 --3>
<!-- Date/Time UTC : 01.11.2007 11:53:08 -->
- <Functionsz
- =Function ParentFunctionld="none" ThisFunctionld="1">
<Parameter AnalysisName="Packet-300-2.txt" FunctionName="Import Text"
Comment="" FileName="Packet-300-2.txt" FullPath="" FileEncoding="U8-ASCII"
Zeros="8041" Ones="11984" BitCount="20025" />
<Dat3
Bits="1110110111100100111011110001111011101010110110101001100111100001
</Function:
- <Function ParentFunctionld="1" ThisFunctionld="2">»
=Parameter FunctionMame="NRZ-1" Comment="" Zeros="9591" Ones="10434"
BitCount="20025" /=
«Data
Bits="1100100111010010110011101101110011000000100100000101010111011100
</Functions
- =<Function ParentFunctionId="2" ThisFunctionld="3">
«<Parameter FunctionMame="Preamble" Comment="" Zeros="438" Ones="346"
BitCount="784" Preamblevalue="01111110" BitsAfterPreamhble="784"
IgnorePrearnble="21" /=
«Dat3
Bits="0101000101000001000011100100000101011001000110010010011001010001
</Function:
- <Function ParentFunctionld="3" ThisFunctionld="4">
<Parameter FunctionMame="De-8tuffing" Comment="" Zeros="438" Ones="346"
BitCount="784" />
=Data v
< b

&] Done 4 My Computer

Properties Window

The parameters in the Properties window are grouped into different categories providing the operator
with information about actual parameter settings and - more important - allowing the operator to confi-

gure each function and to add comments.

Detailed information about the selected parameter is displayed in the Help window below the Properties

windows.

Mew Impart

B [
= Counter
Bit caunt 1768
Ones 7oz
Zeros 1066
= Information
Analysis name Meww Docurnent
Comment:
File encoding
File name
Function name Import Text
I~ Graphic Display Configuration
Bits per line 45
1= Layout
Border width

3
Bit rectangle hei... | 4
Vertical distance... | 1

Colar of ', inac... | [0 DarkGray
Color of '1',inac... | [] white
Colar of 0, active | [ Blue
Color of 1", active | I Red

=/ Bit & Text Display Configuration
Word Wrap Enabled
Farmat options (@ None
Q) Bits per line

(O Eitfield alligned

Highlighting [] isabled

Analysis name
Analysis name

As from release 2.0 with the introduction of the graphic display, three new categories have been added to

the Parameters Window.

1. Graphic Display Configuration
2. Layout

3. Bit & Text Display Configuration

8 ¢ Menu
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Please refer to the Layout Settings section to read more about these settings.

History Explorer Window

The History Explorer window provides a quick overview of the actual analyzing process. It allows the op-
erator to try out different function paths with different parameter settings and enables instant comparison
of the results of these trials.

Functions may be re-arranged and deleted using the mouse pointer (drag and drop) in combination with
the modifier buttons (CTRL, ALT, SHIFT) and the right-click menu.

No button pressed : Move dragged function plus all sub-functions
CTRL pressed : Copy and insert dragged function
ALT pressed : Copy and add dragged function plus all sub-functions
SHIFT pressed : Copy and add dragged function
Detailed information is displayed on top of the window, when a button is pressed while dragging.
T S ——
= Pﬂack:;—zﬁ-?ﬂ-ztxt
= - ST 'P‘Eeamtileu N
) M—jﬁlsct;cr-cgcm
= §51 shift
= _',_'dMirmring
" _@Ascu
i
Toolbox

The Toolbox menu is divided into libraries, and each library contains one or more functions.

Note:
The Custom Library is not visible unless a custom function has been added.
The Analysis Tools are not added to the History Explorer tree and are not persistently stored.

2l Source/Sink
-+ Synchronisation
| Binary Modulation
+| Bit Manipulation
1+ Decoding/Equalizer
+] CRC & Polynomial
[+l Channel Decoding tPrmn:-
- Source Decoding talphuh-

[aB] Latin {5)

[aB] Third-Ghift Greek (5}

[ab] Cyrillic

[aB] TaSS Cyrillic (5)

[aB] Third-Shift Cyrilic (5)

[aB] Hebrew (5)

[ab] Arabic Baghdad 70 (5)

[ab] &rabic Baghdad &0 (ATU-803(S)

[aB] Bulgarian (5/8)

[aB] Swedish (5/7)

[ab] Danish-Morwegian (5/7)

[ab] German {5}

[aB] French (5)

[aB)us (5)

[ab] ascI(7/8)

[ab] UNICODE {16)

[aB) uTF-7

[aB)uTF-3
I Analysis Tools |

i

+I Custom Library

Preferences

The Preferences dialog box may be selected from the Setup menu.

Substitution symbols for logical zero and logical one may be directly edited or selected using the appropri-
ate Symbol button.
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Functions
Bit & Text Display
Courier Mew: 11,25 pt
Show <Zeroy as

Show <One> as

il

1

[] Automatically update all data on a parameter change,
[[] Display line numbers.

[[] Hide Dacument on clase

[[] Graphic/Hex Display changes in all Documents

If Automatically update all data on a parameter change is ticked, all functions are automatically re-
calculated when the operator changes a parameter. Uncheck the tick box if this behavior is not desirable,
and use the Recalc button in case a recalculation is necessary.

' WAVECOM W61BitView

i File  Edit  Wiew window Todls  Setup  Help
0P do e[® 8 =y e
: Mew Open Save Print Help |[Toolhx | Histary Property Recalc -Report

J

If Hide document on close is ticked, a document is hidden when closed, but remains in the History Ex-
plorer. Clicking the function associated with the document in the History Explorer will make the document
visible again.

To remove the function completely, select the appropriate function in the History Explorer and press the
Delete key on your keyboard.

If this option is not checked, documents are completely removed when closed. Closing the root document
will close and remove all other functions and their associated documents .
If Graphic/Hex display changes in all documents is option selected, all the documents will have the

same display settings, i.e. if the display is changed from Graphic to Hex in one document, all other docu-
ments will change their display type as well.

Layout Settings

At run time, the user can freely drag and drop all windows to re-arrange them according to the pre-
ferred layout. In addition the Parameters, History Explorer and Toolbox windows use auto-hide functio-
nality.

Toulbax [
) Source/Sink o
+| Synchronisation Auko Hide:

e e ——

Synchronisation - uooo
+| Binary Modulation
'+ Bit Manipulation ]
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File  Edit Windoiy

0 A d 3 e

New Open Save Print Help

View

Tools

Setup Help

F 3 A

History Property Recalc Report

I

Properties

/] ascrn

/[Z] Packet-300-z.txt | X8 nRz-T 5 preamble s X

CliSoreERIE S 7 1011011110010011101111000111101110101001 &
2/ Synchronisation 011010100110011110000100011001111000100001 —
= Binary Modulation S 511000010101001011010001100100010110000111
Y HRz1 100001100100011001000100001110101011011010
B rR2-M 001001000010101000101010001010101101011000
o L 011111000101010010110111011010001010100010
3 Bi-PhaseL (Menchester) 101000100111011011110000111111101111111011
i phaset 111101110000011011100100111101011111101001

111000011111000101100011111011110110111110
Bl i Phases 010111100110111011111011111011011111101111
2 DBi-Phase-1 110011001110010101111011101101111111011101
¥ DBi-Phase-5 011111010011000111101111101011111011110110
) Bit Manipuiation I 110111111111000010110111111111010111110011
) Decoting Equalizer My 110111111000110100111111010111110111111110
1 CRC & Potynomial 011001001111101011011001111111011000111101
=) Channel Decoding (Profogolj L11111100110110111101111000101110111111110
=l Source Decoding (Alphabet) A
=I Analysis Tools | 0
L| Bit Statistic I
] Autocorrelation E
L] signal Duration I o
[ it Sync Analysis Raw Bits
BNt T _ 1110110111100100111011110001111011101010110110101001100

- X

Meww Import

=]

Analysis name
Analysis name

Packet-300-2.txt

Counter
Information
Analysis name

Comment

File encoding US-ASCIT

File name Packet-300-2.txt
Function name | Import Text

Graphic Display Configuration

Fibe e lins. ar b,

=OEEER

Packet-300-2.txt

??p??2d??h??@a? ?teners.

The contest takes place every evening during

August ketween 1500 to 2100

=[] Packet-300-2.bxt
=5 wRz-1

- 5] Preamble
= 54 De-stuffing
= | cre-cart
=] shife
(= 4] Mirroring
[aB] Ascnn
=] j}j IMirroring

[a8] ascn

[Cursor Pos: Ln=1, Col=1 [Selected Chars: 0

File  Edi indam

b 2 H 2 e

New Open Save Print Help

View

| Source/Sink
'+ Synchronisation

1 hrz-1
H hRz-M
s L
¥ Bi-Phase-L (Manchester)
13 Bi-Phase-t
1 Bi-Phase-5
¥ DBi-Phase-M
¥ DBi-Phase-5
'+ Bit Manipulation
'+ Decoding/Equalizer
+] CRC & Polynomial

Taols

'+ Channel Decoding (Protocol) 111111100110110111101111

Setup Help

2] Packet-300-ztxt | X nRz-1 | M Preambls

History Property Recalc Report

¥ X

011010100110011110000100011001111000100001

-I Binary Modulation 0 011000010101001011010001100100010110000111

100001100100011001000100001110101011011010
0010010000101010001010100010101011010211000
011111000101010010110111011010001010100010
10100010011101101111000011111110111311311011
111101110000011011100100111101011111101001
11100001111100010110001111101111011021211110
0101111001101110111110111110110111131101111
110011001110010101111011101101111111011101
011111010011000111101111101011111011110110

D 110111111111000010110111111111010111110011
- 110111111000110100111111010111110113131311110

011001001111101011011001111111011000111101

111011011110010011101111000111101110101011 A

Froperties

Mew Impart

Counter
1=/ Information
Analysis name

i)

Comment

File encoding US-ASCIT

File name Packst-300-2txt
Function name | Import: Text

Graphic Display Configuration

Bite nax lina ac v

Analysis name

HIEECE

Packet-300-2, txt

'+ Source Decoding (Alphabet) | 1%
= Analysis Tools | Autocorrelation
L famme '
|
L3 Bit Statistic osf
[l T T n
1100011 Py S [CCITT
 C el ] Shift
8041 os 153 Mirroring
- s, | a8 s
2 lace rroring
S sooo - B .
0 to 2 ! 1 1 I ﬁ ASClL
o 5000 10000 15000 2000
[Bits]
1 1 Il
05 0 05 15
Bitalue [0,1]

|Cursor Pos: Ln=1, Col=1 |Se\ected Chars: 0

: Fle Edt | View | Window
n = Toolbar

Mew _Cpen Status Bar
Toolbox

Source/Sil
1+ Synchronit
4| BinaryMod 57| properties

1] History Explorer

Setup  Help

2 | H

olboe | History
Pe
hooii10100
Loooooiod
noointiin

ASCIL

0iiioiin

'+l Decoding/ Default Layaut hoaioo01t
1
| CRC & Polynomial _ nannnAnAnnTn

More than one Analysis Set may be active at a time. Using the Window menu allows the user to show or

hide these Analysis Sets.

Use the menu entry View > Default Layout to use the default layout of the windows.

WAVECOM W61BitView

Tools
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. WAVECOM W 61BitView

ZoapoL %

EEX

i OFle  Edt  View | Window | Tooks Setup  Help

g 3 [#] mpart a5 Bistream e & ‘ E

i Mew Open Save ] P RETD G ry Property Report | Recalc

&% Import LAY« | Impart IAS Bitstream \ Packet-300-2.txt ] = X | B Import 145 Bitstream = X |5

1111101101111111111011001 A 11110110111100100111011 »|1101100111000111100010 ~ §
0001110000011011001101100 1100011110111010101101 0011101000110010000010 T
1101101111101101111111111 1010100110011110000100 1001100010101100100111 =
0110010001110000011011001 0110011110001000010110 0001101101100010101000
1011001101101111101101111 0001010100101101000110 1000100001111000100110 E
1111110110010000001110111 0100010110000111100001 1011001100100100111100 g
1011110111110111111110001 1001000110010001000011 1100101011001101100000 9

Using the Bit & Text Display Configuration category in the Properties window enables the operator to
use different display format options.

2 WAVECOM W 61BitView

LB

i File Edit Wiew Window Took  Setup  Help
QP A3 v| »1EH & 3 & ‘
i Mew Open Save Prink Help || Toalbox | History Property Recalc Report I
[a8] ascu Packet-300-2.txt - EE NRZ-1 ¥ X Packet-300-2.kxt WRZ-1 | B8 Preamble X

110010011101001011001110110111001100000010 4 ((110010011101001011001110110111001100000

oL %

010000010101011101110011010101110110011100
010111000000100010001101010011000101110111
011101010011010100110011101100000010010001
100100111000000110000001100000001000010111
011110110000001000100110010001100000011000
000110010110010011101110111111001111110011
111001101111010011010010111000011111000101
110111011110110001011011110011100100111101
000111010100110011110011110010011111001111
101010101101000001110011001001111110011000
0111100010101101110011211000011110011100100
100111111110111000100111111110000111101011
100111110110100010111110000111100111111101
010100101111000010010101111110010110111001
111111010100100111001110110001100111111101
111101101101111101001010011101101111010110
100000100111000011111111101010011111100111
110010010011110111000001101011100111100111
100111001110101111011011110010000110010011
100001000000011011101000100111011101100000
000100110000111001110011111001110101011110

010010000010101011101110011010101110110
011100010111000000100010001101010011000
101110111011101010011010100110011101100
000010010001100100111000000110000001100
000001000010111011110110000001000100110
010001100000011000000110010110010011101
110111111001111110011111001101111010011
010010111000011111000101110111011110110
001011011110011100100111101000111010100
110011110011110010011111001111101010101
101000001110011001001111110011000011110
001010110111001111000011110011100100100
111111110111000100111111110000111101011
100111110110100010111110000111100111111
101010100101111000010010101111110010110
111001111111010100100111001110110001100
111111101111101101101111101001010011101
101111010110100000100111000011111111101
010011111100111110010010011110111000001
101011100111100111100111001110101111011
011110010000110010011100001000000011011

e

pa'z-one-eped [@ | #a'2-00e-ieped @

101000100111011101100000000100110000111

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!!!I'~

011011011101111100100111101001001010110110 .,

v

v

Raw Bits

Fiaw Bits 110010011101001011001110110111001100000010010000010

110010011101001011001110110111001100000010010000010101

Cursor Pos: Ln=8, Col=35 |Selected Chars: 0

Word Wrap
Checking the Word Wrap Enabled tickbox enables word wrapping in the bit and text document.
Bits per line

This parameter allows displaying a specific number of bits per line. Choose the Bits per line radio button
under format options to enable this feature.

Bitfield alignment

Whenever the specified bit pattern is found in the bit stream, a new line is started, i.e. a line break is in-
serted. Choose the Bitfield aligned radio button under format options to enable this feature.
Highlighting

The bit stream is searched for a specific bit pattern and when found the pattern is marked. A maximum of
four different search patterns are possible. Check the Highlighting tick box to enable this feature and en-
ter the search patterns in the appropriate text fields.

Graphic Display

A graphic display is associated with the bit stream and may be selcetd from the top of the Properties win-
dow. The size of the graphic display can be changed vertically by dragging its top border.

The Layout category in the Properties window lets you change the appearance of the graphic display.

In the Graphic Display Configuration category in the Properties window, the number of bits per line can
be changed. This feature can be used to find periodic bit patterns in the bit stream by changing the num-

ber of bits per line until a repeating bit pattern is visible. It is much easier to find those patterns using the
graphic display than to use the bit and text display.

The arrow buttons on top of the Properties window are designed to move the active selection in the graph-
ic display. The selected bits are displayed as Raw Bits in the bottom of the graphic display.
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Froperties o x

Hew Import

It is possible to zoom into the graphic display. Hold the left mouse button down and select the area that is
to be expanded. A right click on the graphic display shows the context menu for un-zooming the view.

Hex Display

Another view of the bit stream is the hex display, selectable from the top of the Properties window.

Mesw Import. |

n@m

WAVECOM W61Bi
File  Edit  View

d P Hd 3 ©

New Open Save Print Help

iew

indow  Tools

Setup Help

b = T A j

Toolbox | History Property Recalc  Report

Toolbos:

+| Source/Sink

=| Synchronisation
+| Binary Modulation
1+I Bit Manipulation

| Decoding/Equalizer
| CRC & Palynomial

o
I
|
41 Channel Decoding (Protocol) |
+ Source Decoding (Alphabet) |

=I Analysis Tools
1=l Custom Library
ofi Test CustomLib Matlab

ok Calculate Block Code
offh Calculate Convolutional Code

text CuskomLibFunction

& X | 2] ConvDataR1-2_K7.txt | ok  Calculate Convalutional Code - X

1110011010110110010111110111001011011011011010111001110010100000011101 A
1100110110111001111111101011000000100101111011110000110110001110110100
1100111111111000000010010000010001111110111000001001010100001001011010
1010010110110010101001000011110110000111010011011110100110100110101111
0001011000110111101001100111111100000010001011000110000010000011101001
1111111101110100001110001111001111001001111111101011000011111001101111
1101100001111001111111010001001110110111011000101101000010100101111010
0011110101000100001011100110101010100001111010100011001000000011010101
1111101011100101100100110010101011100011011100000101011101111100110000
0111100010011001100111001011111110101100110101101011111111001100011011
1100101100110111000110101001101100110101100110001110011111100101001000
0110011111101100100010111100100101101001110100110011000101010100101111
0010100010111110110001011010101101000000110001001001100001011011110100
0010001110101100110110110100111001001001101011010111000110110110101110
0111111110011011000111011011000110010000110000100100110000110010100001
1000011110011111111010001010110000111101001001001010111001101101011000
0000111111101010000101111101100000111111111011101001111000110011100000
0110000110010110001011000010010100111101111010011001111111001110111011
0110000001101011010011010011100011101111011000001111111110000011111000
0100110010111010000010010010111111111001111110100000001100101000010110
0001111101101001100010100001001001001010001101000000101110111111010001
0011011001100001111101100111001100110111100000001110110010001000100000
0110110001101001001010101011101001101010000011001000010010000011001100
0001000001000011011001111110110001101110000000110110001110110100001001
1100100101111000101111110011010100000010010000100101010011110111010000

0000, 00001 67 6D FA 4E DB Dg 3% 05 EE oC E7 5F 03 E3 3D &C guulNUis. il _.é=1]a
0000, 001010 DC 3z FF 01 08 EZ 77 50 0OA 65 85 36 35 FO 86 CB uz &
0000, 00z0H SE 96 F5 68 EC 65 FE 40 34 06 Cl E5S EF 0B C7 F3 *.Bhiepl
0000, 003010 Ed 5F C3 67 BF E1 F3 8B DC 6E B4 50 7A Fl 84 DO aiiggéﬁ.ﬁn'Pzﬁ.D
0000, 00401 59 15 5E 31 01 AF SF A7 CO 54 C7 0OE EAL 3E 83 47 T. Ll §fT§.é>.G
0000, 005010 66 4E 7F CD 54 FF GC 3D CD GE 55 CD 94 71 7E 44 f i
0000, 006 0H 9% DF 44 4F 5A 2E 33 AA F4 14 7D A3 D5 D2 23 18
0000, 0070H DA 0B 71 CD E& 9C €4 AD 63 5B E7 OSF 3D DE 58 30
0000, 0050H 24 C3 14 86 ET 5F D4 FO 92 D4 D9 1A FO 57 ES 1B
0000, 0030H FC 77 79 CC 51 61 14 0D 29 EF 65 FE DC 6D €0 2D
0000, 00ADH CE 71 &F FO 1F 7C C% 74 41 Dz 7F 7E 01 53 65 FB&
0000, 00EDH 96 51 43 52 2C DO FD 22 9B E1l 9B 33 7B CO 4D 44
0000, 00C0H 60 63 49 D5 65 05 13 12 CC 20 08 9B DF D3 0Ol 1E
0000, 00D 0H B7 90 93 1E FD AC 40 42 2A EF 0z CF 26 Fz 4F 5C
SLLL LLE o CEEC 00 oC- on on o E00 24 EC a0

U, qif.d-clg..0
.. g_da.00.8We.
iwyl.a.. i

[ 1-
c P-REFLL fea0y
B Eidl i R E N

EBX

Mew Import

]

4l [e3
Counter
Information

ConwDatar1-2_K7

Comment

File encoding US-ASCIT

File name CanvDataR1-2_...
Function name Trapart Text
Graphic Display Configuration

Eits pet line 45

Layout
Bit & Text Display Configuration

Analysis name
Analysis name

ConvDataR1-2_K7.Ext nox

= [£] ConvDataR1-2_K7.bxt

ok Calculate Convolutional Code

(Cursar Pas: Ln=17, Col=32 [Selected Chars: 0

Printer Dialog

The printer dialog is used for print preview and the printer settings. Use it by clicking the Print button or
by selecting the menu entry File > Print. All layout settings, i.e. highlighting, alignment or bits per line,

are supported.
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& Print Control

Show Preview | Zoem In zUumOut FlttuPagE Send to printer  Reset defaults

Q| & RN E

= Choice of printer
Selected printer HF Lasenlet 2420
= Document

- Page orientation  Portrait
Print collation [] Disabled
L111010900110100 1100111401011 10L01r 101101010 #1L01111L0L0RLA001LAIL
STOLLAL000#0LLITLO0LHIL0 008001000 NALLI01I100 4AL0L0TRO0DILONLOLITIL Print double-sided  Simplex
LL10011 11101100 1000100100000 10 111001 011110 0160011000 L0000 Lo 0L Pt o f [] Disabled
0111110010100 101100091000 101000 10101001000 10000011011 1001001111 tint to file isablex
#1001 011010 LH0L00#h00 0010111111000 10111 010010041010 110101 Linka Prirt to file name
TALLLORLO000LTLO MOCLTLLGLELY LI ALLLLT 000 1160 TLL0L0 2800010
41011011010000010101 10111001 100000101 1010100101001 101111111 00000111 = Page Margins
IlIu_Llll]_lnlnnllu_lIlIunlnnmnn]_l_l_lnlnlnnlnlnu_u_l_\_\_lnnnnnnnlnnlnnnnn
1l00a11110 101111101110111101 100001 #10110011L000 Luaggunng Page overlap 10
0PI D0MITE o1 110D MATOLII0 LTI IAT 601 T000TLT 00 00101110
L16L00#01L0L01100 0111000111111 1111010010000 110001L00L011e 11100011 Paper margins 100;100; 100; 100
#10101L001 100 LL 01091010 L0Len 1001011011100 1110 101110 10T L LI 1L
LA OL0 LLOLO00 6L 0O LI 000 L1 L1061 Streteh to fit [] Disabled
RN B 1001161111 = PagsR
uuuauuuuuanuuluu i auluunmauuumauuu ELEHEE
LD TEO b0 AL oL LIaALIT0bob 0ot 3 I To 1000 LADLTIERTA L0101 it
1000110100001160 0100011000100 LL0A1100010100 001091 L0L0L0110010010 Range choice © HlIPages
#1000 10111001100 1011100001010 1110110110 11100 101000011 110 L0111 ©) SomePages
#101010001101100 110001000011 L0010001 101000 1111101101110
1001111010110011 0000011100 1100 100081 11111100 0111000100011 101101011 © CunentPage
101011000 1100n01 1110000101110 1001001001 101010 110111010001 L0000 11nL
L L e = Paper
0101110011001 1111111000011 11000101,
""""""n"um"mlngmﬂlmnzﬂ‘ﬁ:ﬁ Paper size kind a4
ALLLTIIT bTesL00045000s oL oA Paper source tay | FormSource
uuluu.muunanuuuuumnmunmuamu R "
11011111 1000101010 0100110 iLeL Printer resolution Medium
=/ Printing
LLLGLLALLLY Print amount 1
V100 Th L 0T 020t o0sTon
luunuuunwlunuuunnunuuuuwuuunmuuuluuun]_u_uuuuumuu Range fiom page 1
Lo11n001110010 41110011 110001010111001110100 Range to page 18
T T A ST T T

L1100L0610084100 10010010011 110111111100110110 41L0L00111000100001101
101100110 001411 1011110100164 110 00 L0L0LaM0La0001011101101010 01001
1010100011010000 111001001100010001001000110010010000101011000000101
00101011 1L1L010 1100110100001 L101L010L0000000 100000100000 0101 LLL
T11T00L00L011110 410100100 001101100 L1LH0L011010L01 101
uaanuuuu_muuuumlmuuuumuuuuuuuua oL DLIAT0 110D
L0L00L0L001L00 10110110 0L 000001000 010LL0LILED
uumuuluuum 1umnu.ua 000411001100 0LALLALLLOOAL0OLLILLOLLIL
LOLLITIL0L0L00 0001108 10L01L01L0 0100l
AT TATOI I oL ATOL0bALITT o0 TO0DTATo AL 1oL LA TITOLOhIOL O oRs
DOLLO11N0L10110000100011010011111100010 110000 00L01000L0000000110110
$OLOLALALIOLIN0 100010100 LLLLILILA00 LLLAL 01000 OLLALLLLY P01 0LL4L
DOLONNLI0L001100 111010010100 0LN0L0111L011011L 0010011111110l
ALTDDARTATLATOLY ToT1 000 AL R M bATOL O LIL LT b0 DAL oW hAT 0T
1101000100100 L 111100101 110000000011110101000001101011011100110010
1000101010000 11010011 11010100011 1001001000 1000111100110100111001
HOLO0RA00 001411110000 10T HN01T11111111111 1600010011010 141L01111

Ls-ing=2 007 Face - -
Choice of printer

Function Library

Source/Sink

Import Text Data

This function imports a bit stream from a text file. Only ASCII ones (0x31) and zeros (0x30) are consi-
dered as valid characters, others values are ignored and will not be loaded.

Example: "0110w700” is imported as "011000".

Import Hex Data

This function imports a bit stream in hexadecimal form from a text file. Only ASCII figures from “0” to “9”
and letters from “A” or "a” to “F” or "f” are considered as valid characters.

Example: “albg0clkd0” is imported as "10100001101100001100000111010000"

Import Binary Data
This function imports binary files and displays their content as a stream of ones and zeros.

Import IAS Bitstream

In addition to loading a bit stream from a file, streams can also be directly transferred from WAVECOM
server, the application that manages WAVECOM decoder cards. In order to be able to connect to the serv-
er, the following settings are required:

Parameter Value

Card number Selection of decoder on the system
IP address IP address or MS computer name of the PC that hosts WAVECOM server
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Port Port number of Remote Control Interface (RCI) of WAVECOM server

Sampling time Sampling time in seconds. ‘0’ means infinite

Timeout Maximum time to establish a connection to WAVECOM server. If a connection to the
server could not be established within this period of time, the application cancels the
connection procedure

After importing an IAS bit stream, the Bit Sync Analysis function automatically opens.

Export Text Data

Writes the content of the current document into a text file. A Save As Dialog will appear to select filename
and a folder for the exported file.

Synchronization

Preamble

In: Bit stream
Out: Bit stream

= Configuration
Bits after Prea.., 500000
Ignore preambles 0
Preamble valus 01111110
+ Counter
= Information
Comment

= Preamble
isplay Configuration
Bits per line 45

+* Layout
+ Bik & Text Display Configuration

s e

Function:

Searches for the Preamble value in the incoming bit stream and then writes the number of Bits after
Preamble to the output. If the bit stream contains more than one preamble, the parameter Ignore
preambles can be set for the function to skip a certain number of preambles.

Binary Modulation

NRZ-I
In: Bit stream
Out: Bit stream

* Counter
= Information

Bits per line 45

+

Layout
Bit & Text Display Configuration

#

Function name
MRZI (Mon-Return-To-Zero Inverse)
decading function:

Function:
Changes the bit stream according to the “Non Return to Zero Inverse” (NRZ-I) decoding scheme, where
no bit change represents a ‘1’ and a bit change represents a ‘0’.

NRZ-M

In: Bit stream
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Out: Bit stream

i EbEE
Counter
Information
‘Comment

o

Function name MRZ-M
= Graphic Display Configuration
Eits per line 45

#

Layout
Bit & Text Display Configuration

+

Function name
MRZM (Mon-Return-To-Zero Mark)
decoding function:

Function:

Changes the bit stream according to the “"Non Return to Zero Mark” (NRZ-M) decoding scheme, where a
bit change represents a ‘1’ and no bit change represents a ‘0’.

NRZ-S

In: Bit stream
Out: Bit stream

=t B EE
Counter
Information

Comment

Function name MNRZ-5
= Graphic Display Configuration
Eits per line 45

o

Layout
Bit & Text Display Configuration

®

Function name
MRZS (Mon-Return-To-Zero Space)
decoding Function:

Function:

Changes the bit stream according to the "Non Return To Zero Space” (NRZ-S) decoding scheme, where no
bit change represents a ‘1’ and a bit change represents a ‘0’.

Note: This function is identical to NRZ-I.

Bi-Phase-L (Manchester)

In: Bit stream
Out: Bit stream

2t EBEE
+ Counter

= Information
Carnment

Fun me Bi-Phase-L
Graphic Display Canfiguration

Bits per line 45
*+ Layout

# Bit & Text Display Configuration

Function name
Bi-Phase-L {Manchester) decoding
function:

Function:

Analyzes the bit changes of the bit stream. A change from ‘1’ to ‘0’ represents a ‘1’ and a change from ‘0’
to ‘1’ represents a ‘'0’. The bits are analyzed in pairs, i.e. the number of output bits is half the number of
input bits.

Bi-Phase-M
In: Bit stream
Out: Bit stream
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R EE

+

Counter
Information
Camment:

Function name LR ieEeet)
= Graphic Display Configuration
Bits per line 45

+

Layout
Bit & Text Display Configuration

a

Function name
Ei-Phase Mark decading function:

Lewel change occurs at the beginning of
every bit period

A midbit level change represents a'1',
o michit level change represents & '0°

Function:

In Bi-Phase-M encoding, a logical ‘1’ is represented by a pair of bits of opposite values (*10’ or ‘01’). A log-
ical ‘0’ is represented by a pair of bits of the same values (*00’ or '11’). The decoding procedure halves the

number of output bits.

Bi-Phase-S
In: Bit stream
Out: Bit stream

+ Counter

= Information

Camment

Function name: Bi-Phase-5
Graphic Display Configuration
Bits per lins 45

*

Layout
Bit & Text Display Configuration

=

Function name
Bi-Phase Space decoding function:

Lewel change occurs at the beginning of
every bit period

Ma midbit level change represents a'1',
a midbit level change represents a ‘0%

Function:

In Bi-Phase-S encoding, a logical ‘0’ is represented by a pair of two bits of opposite values (10’ or ‘01’). A
logical ‘1’ is represented by a pair of bits of the same value (00’ or '11’). The decoding procedure halves

the number of output bits.

DBi-Phase-M

In: Bit stream
Out: Bit stream

wEgl I E "
+/ Counter

= Information
Cormment

Function name  JEZRSEEERY]
= Graphic Display Configuration
Bits per ling 45

&

Layout

o

Function name
Differential Bi-Phase Matk decoding
Function:

Level change oceurs at the center of
every bit period

Mo level change at the beginning of the
bit period represents a '1',

a level change at the beginning of the bit
period represents a ‘',

Function:

Bit & Text Display Configura... ¥

Two bits form a bit period. A bit change at the beginning of a bit period represents a ‘0’, while no bit
change at the beginning of a bit period represents a ‘1.

DBi-Phase-S

In: Bit stream
Out: Bit stream

Function Library e 17
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222l E B @ 8

Counter

= Information
Camment

®

Function name  [JEEESEEC-]
Graphic Display Configuration
Bits per line 45

o

Layout
Bit & Text Display Configura.. ¥

®

Function name
Differential Bi-Phase Space decoding
Function:

Level change occurs at the center of
every bit period

A level change at the beginning of the bit
period represents a'1’,

na level change at the beginning of the
bit period represents a '0%

Function:
Two bits form a bit period. A bit change at the beginning of a bit period represents a ‘1’, while no bit
change at the beginning of a bit period represents a ‘0’.

Bit Manipulation

De-Stuffing (HDLC)

In: Bit stream
Out: Bit stream

=) @B EE
Counter

Information
Comment

=

e Ce-Shuffing
=/ Graphic Display Configuration
Bits per line 45

®

Layout
Bit & Text Display Configuration

=

Function name

Stuff bit removal in accordance with
HOLC practicss.

TF & '0' bit is detected after five
contiguous ‘1's, the '0" bit will be
remaved.

1111101 -> 111111

Function:

Removes stuff bits inserted in the input bit stream. If a zero bit is detected after five contiguous Ones, the
Zero bit will be removed.

Example: "1111101" is changed to " '111111"”

Mirroring
In: Bit stream
Out: Bit stream

o= Qllfu B & E

= Configuration

Frame length g
+ Counter
= Information
Camment
Function name Mirroring
=/ Graphic Display Configuration
Bits per line 45
+ Layout

+ Bit & Text Display Configuration

Function name
Mirraring function

Function:

The mirroring function modifies the incoming bit stream frame by frame. The Frame length is user de-
fined. The function changes the bit order within each frame.

Example with a frame size of 5 bits:

"10111 01101" is changed to "11101 10110”
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Rotation
In: Bit stream
Out: Bit stream

= Configuration
Frame length g
Number of bits 1
Rokation dirsction  Left
+ Counter
Information
Comment

Funiction narne Raktatian
= Graphic Display Configuration
Bits per ling 45

* Layout
+ Bit & Text Display Configuration

Function name
Ratation Function

Function:
The rotation function modifies the incoming bit stream frame by frame. The Frame length is user de-
fined, as well as the Rotation direction and the Number of bits to be rotated.

Example with a frame size of 5 bits, left rotation direction and one rotation step:
"10111 01101” is changed to "01111 11010”

Shift

In: Bit stream
Out: Bit stream

operties
=2 HEEE
= Configuration
Fill bik: value Zero
Frame length El
Mumber of bits 1
Shift. direction Left
Counter
Information
‘Comment
Function name Shift
= Graphic Display Configuration

Eits per line 45

o

# Layout
+ Bit & Text Display Configuration

Function name
Shift function

Function:
The shift function modifies the incoming bit stream frame by frame. The Frame length is user defined, as
well as the Shift direction, the Number of bits to be shifted and the Fill bit value.

Example with a frame size of 5 bits, left shift direction, two bits shift and a fill value of '1":
"10111 01101" is changed to “11111 10111”

Polarity
In: Bit stream
Out: Bit stream

= Configuration
Bits to change p... 0
* Counter
= Information
Comment

Bits per line 45

+ Layout
+ Bit & Text Display Configuration

Function name
EBitwise polarity changing Function

Function:

User manual V2.1.01 WAVECOM W61BV BitView Function Library e 19



Inverts the bit stream according to the Bits to change polarity pattern. At positions marked with a One,
the bit is inverted, at positions with a Zero, the bit remains unchanged.

Example: #1 #2 #3
Bits to change polarity 111000111 1 0
Input 111111111000000000 111111111000000000 111111111000000000
Output 000111000111000111 000000000111111111 111111111000000000

De-Interleave Bit Block

In: Bit stream
Out: Bit stream

=4l mlbEE
= Configuration
EBlack length 1
Interleaving dist... 1
Frame length 1
+ Counter
= Information
‘Comment

Funckion name De-Inkerleaving-Bloc
= Graphic Display Configuration

Eits per ling 45
* Layout
+ Bit & Text Display Configuration
Function name
De-Intarleaving Function

Function:

Changes the bit order according to the settings of Block length, Frame length and Interleaving dis-
tance. The easiest way to understand the de-interleaving function is a closer look at the examples below
(imagine that the bit stream is written horizontally into the buffer and read out vertically):

Example: 1 #2
Distance 3 2
Block length 12 16
Frame length 1 2
Input 000111000111 0011001111100010
Matrix 000 00 11
111 00 11
000 11 10
111 00 10
Output 010101010101 0000110011111010

De-Interleaving Stream
In: Bit stream
Out: Bit stream

& B E E

Configuration

Offset into Bit Bu... 0
Interleaving disk... 1
Output frame len.., 1

=

Counter

Information

Comment

& De-Intetlzaving-Stre
isplay Configuration
Bits per line 45

* Layout
+ Bit & Text Display Configuration

Function name
De-Interleaving-Stream Function

Function:

20 e Function Library
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Change the bit order according to the settings of Offset into Bit Buffer, Output frame length and In-
terleaving distance. The Offset into Bit Buffer tells the function where to start the de-interleaving
function. Is Offset into Bit Buffer for example set to 3, then the first 3 bits will not be used for calcula-
tion of the output data. According to the Output frame length setting, the output data will be less than
the input data. The easiest way to understand the de-interleaving stream function is a closer look to an
example below (imagine that the bit stream is written horizontally into the buffer and read out vertically):
Example 1:

Offset into Bit Buffer = 0

Interleaving distance = 15

Output frame length = 4

b0 distance bl4
| |

/ -> |000000000000000| | 000000000000000 |
output / -> |1111111111111131] ==% [1111111311311111]
frame % -> |000000000000000| ==/ |000000000000000]|
Tength \o-> [111111111111113] [111111111111131 |
| | | | |
bas b59 VooV VW
bo b59

|
000000000000000111111111111111000000000000000111111111111111
| ] | I
| ] | I
| ] | I
| ] | |

"'000000000000000111111111111111000000000000000111111111111111" 15 changed to "0101010101010101"

input stream

0101 output frame 0
0101 output frame 1
0101 output frame 2
0101 output frame 3

Example 2:

Offset into Bit Buffer = 3
Interleaving distance = 8
Output frame length = 4

011101100111000111100001111100000111111000000111111100000001111

output frame 0
output frame 1
output frame 2
output frame 3
output frame 4
output frame 5
output frame 6
output frame 7
output frame &

] | ]
"101100111000111100001111100000111111000000111111100000001111" is changed to "110101101011110001101001110100101011"

AND / OR / XOR / NOT

In: Bit stream
Out: Bit stream

=4 | E B @ (§
= Configuration

Frame 1
Logical operatar And
Counter

=

Information

Comment

& AND-OR-XOR-NOT
= Graphic Display Configuration
Bits per ling 45

* Layout
+ Bt & Text Display Configuration

Function name
Logical operators.

Function:

The output bit values depend on the selected logical operation (Logical operator) peformed on the input
bits. The first operand is the input bit stream, while the second operand (Frame) is constant and can be
‘0" or 1,

Extraction

In: Bit stream
Out: Bit stream

User manual V2.1.01 WAVECOM W61BV BitView Function Library e 21



bR EE
= Configuration

Mask 1
Counter

=

Information

Comment

Funiction name Extraction
= Graphic Display Configuration

Bits per line 45
+ Layout

+ Bit & Text Display Configuration

Function name
Extraction function

Function:

Extracts bits from the incoming bit stream using the user defined Mask. Only positions marked with a ‘1’
are extracted. The output bit stream is calculated frame by frame.

Example: "111110” with mask “110” changes to “"1111"

Cutting
In: Bit stream
Out: Bit stream

Ammﬂil

Configuration

Cut length 1]
Cut start position 01
* Counter
= Information
Carnment
Function name Cutting
=/ Graphic Display Configuration
Bits per line 45
# Layout

+ Bit & Text Display Configuration

Function name
Cutting function

Function:

Cuts Cut length bits, beginning at Cut start position. Note that counting starts at zero, i.e. the first

element in the bit stream is number 0.

Decoding/Equalizer

Viterbi-Decoding

In: Bit stream
Out: Bit stream

1R E e
Configuration
Constraint length 7
Decision best state Ves
Last decoder stake 0

Metric HardDecision
Mode Continuous
Soft decision bits 1

* Counter

= Information
Carnment
Final metric o
Function name Viterbi

= Graphic Display Configuration
Eits per line 45

+ Layout

+ Bit & Text Display Configuration

Function name
Witerbi Function

Function:

Decodes the incoming bit stream using the Viterbi algorithm - a maximume-likelihood decoding procedure

for convolutional codes.
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Parameter

Constraint length

Equals n+1, where n is the length of the constraint register in the en-
coder

Decision best state

Use best state or not

Last decoder state

Initial state of the decoder

Metric

Select hard or soft decision

Mode

Select whether the input data should be treated as a continuous
stream or a stream of bursts.

Soft decision bits

If soft decision is used, enter the number of soft decision bits

De-Puncturing
In: Bit stream
Out: Bit stream

:: ’N@u [ERmEr|

Configuration

Frame 1

®

Counter
= Information
cannrment

De-Puncturing

Function name
Graphic Display Configuration

Bits per line 45

®

Layout
[ Bit & Text Display Configuration

Function name
De-Puncturing function

Function:
This function adds probability bits and de-puncturing bits to the input bit stream.

Parameter Value

According to this bit pattern, bits are inserted. The length of the bit pattern
corresponds to the frame length. At positions marked with a ‘0’, a bit is in-
serted. Additionally, for every input bit, a probability bit is added. For received
bits (marked with a '1’ in the frame pattern), a ‘1’ probability bit is added - for
inserted bits, a ‘0’ probability bit is added (equals a probability of 0.5)

Frame

Example with a frame pattern of "110”:
The frame pattern “110” means that after two input bits, a de-puncturing bit must be inserted so “1111”
becomes "111100111100".

Difference-Decoding
In: Bit stream
Out: Bit stream

o2l E = @
Configuration
Start bik value
Counter

Zera

®

= Information
Carmment
Difference-Decoding
Graphic Display Configuration
Bits per ling 45

Function name

+ Layout
+ Bit & Text Display Configuration

Function name
Difference-Decading function,

Mew output bit = previous output bit
*-ORED input bit.

Function:

This function performs difference decoding, which is a logical XOR operation on the previous output bit
and the current input bit. The Start bit value is user defined.

Example with start bit value of ‘One’:
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"01101110" is changed to *10110100”

BCH-Decoding

In: Bit stream
Out: Bit stream

=gl Bl e @ @
= Calculation
Corrected errars a
Original data length | 0
ErrarPositians
GeneratorPolyna,..
Minimurm distance 3
Mumnber of frames | O
Order of Galois fi... | 2
PrimitivePolynomial
Configuration
Bechalgorithm Berlekamphassey
Code word length 2
Max errors 1
+ Counter

= Information

BCH
= Graphic Display Configuration
Eits per line 45

a

Layout
+ Bit & Text Display Configuration

Function name
ECH decoding Function.

Function:
Decodes BCH encoded bit streams.

Parameter Value
Code word length Length of code word including redundancy bits.
Max errors Error correction capability

Example with code length 15 and error correction capability 3:
"011001010000111” is changed to “00111"”

CRC & Polynomial

CRC (1..32)

In: Bit stream
Out: Bit stream

Calculation
CreCaloulated
CreTransmitked
CreTransmitked!...
Configuration
AugmentZerafits Mo
Creitstppended | es

FinalXorvalue i}
Initialvalue FRFF
Palynamial order 16

Polynomial 1021

ReverseDataBytes Mo
ReverseResultBe... Mo
Counter

®

Information
Camment

Function name
-/ Graphic Display Configuration
Bits per lins 45

o

Layout
+ Bit & Text Display Configuration

Function name
CRC

Function:

Calculate the cyclic redundancy checksum (CRC) value of the input bit stream according to the settings
described below.
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Parameter \Value

AugmentZeroBits Calculate CRC with or without augmented (added) zero bits
CrcBitsAppended Are CRC bits appended to the bit stream (Yes or No)
FinalXorValue Final XOR value in hex

InitialValue Initial value in hex

Order Polynomial order (1..32)

Polynomial Polynomial in hex

ReverseDataBytes Reflect data byte before processing (Yes or No)
ReverseResultBeforeXor Reflect final result before XOR (Yes or No)

The calculated CRC value is displayed in the ‘CrcCalculated’ field. If ‘CrcBitsAppended’ is set to ‘Yes’, then
the ‘CrcTransmitted’ field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the ‘CrcTransmitted’ field has no meaning. The transmitted CRC value is displayed in inversed
form too (‘CrcTransmittedInverse’).

CRC-8

In: Bit stream
Out: Bit stream

=3 FREE

= Calculation
CreCaloulated

CreTransmitted
CreTransmitted., .

Configuration
CreBitsAppended es
Counter

= Information

Comment

a

Function name CRC-E
Graphic Display Configuration
Bits per line 45

# Layout
+ Bit & Text Display Configuration

Function name
CRC-8

Function:
Calculates the standard CRC-8 values of the incoming bit stream.

The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-
verted form (CrcTransmittedInverse).

CRC-10

In: Bit stream
Out: Bit stream

Pri

| BB EE

= Calculation
CroCalculated
CreTransmitted
CrcTransmitted, .

= Configuration
CreBibsAppended es

* Counter

= Information

= Graphic Display Configuration
Bits per line 45

®

Layout
% Bit & Text Display Configuration

Function name
CRC-10

Function:
Calculates the standard CRC-10 values of the incoming bit stream.
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The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-
verted form (CrcTransmittedInverse).

CRC-12

In: Bit stream
Out: Bit stream

2=4) @l @ @ @

= Calculation
Crocaleulated
CrcTransmitted
CreTransmikted]...

= Configuration
CreBitsbppended | Yes

+ Counter

= Information

Eits pet line 45

¥ Layout
+ Bit & Text Display Configuration

Function name
CRC-12

Function:

Calculates the standard CRC-12 values of the incoming bit stream.

The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-
verted form (CrcTransmittedInverse).

CRC-16

In: Bit stream
Out: Bit stream

) o & E

= Calculation
CreCaloulated
CreTransmitted
CreTransmitted., .

= Configuration
CreBitsapperded | Yes

*+ Counter
= Information
Comment

Function name CRC-16
= Graphic Display Configuration
Bits per line 45

* Layout
+ Bit & Text Display Configuration

Function name
CRC-16

Function:
Calculates the standard CRC-16 values of the incoming bit stream.

The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-
verted form (CrcTransmittedInverse).

CRC-CCITT

In: Bit stream
Out: Bit stream

26 e Function Library User manual V2.1.01 WAVECOM W61BYV BitView



3|2l EEE G
= Calculation
CroCalculated
CreTransmitted
CrcTransmitked. .
Configuration
AugmentZercBits Mo
CrBitshppended | Yes
+ Counter
= Information
arnment

e CRC-CCITT
= Graphic Display Configuration
Bits per line 45

o

Layout
. Bit & Text Display Configuration

Function name
CRC-CCITT

Function:

Calculate the standard CRC-CCITT values of the incoming bit stream.

The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-

verted form (CrcTransmittedInverse).

CRC-32

In: Bit stream
Out: Bit stream

| =@ E E@

= Calculation
CreCaloulated
CreTransmitted
CroTransmittedL,, .

=/ Configuration

Crefitstppended  Yes
+ Counter
Information

lay Configuration
Bits per line 45

* Layout
+ Bit & Text Display Configuration

Function name
CRC-32

Function:

Calculates the standard CRC-32 values of the incoming bit stream.

The calculated CRC value is displayed in the CrcCalculated field. If CrcBitsAppended is set to Yes, then
the CrcTransmitted field contains the transmitted CRC value in hex form. If there are no appended CRC
bits, then the CrcTransmitted field has no meaning. The transmitted CRC value is alsodisplayed in in-

verted form (CrcTransmittedInverse).

Channel Decoding (Protocol)

ARQ-E
In: Bit stream
Out: Bit stream

i EBEEE
+ Counter

= Information
arnment

Function name ARQ-E

Input Frame length | 7

Qutput Frame len,., | 5

Graphic Display Configuration
Eits per line 45

o

Layout
Bit & Text Display Configuration

&

Function name
Converts an ARQ-E coded bit stream to an
ITA-2 bit stream.
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Function:
Converts an ARQ-E coded bit stream into an ITA-2 bit stream.

SITOR

In: Bit stream
Out: Bbit stream
Pt

& Al@@jﬂ

Counter
= Information
Comment

Function name SITOR

Input frame length | 7

Output frame len... | §

Graphic Display Configuration
its per line 45

o

Layout
Bit & Text Display Configuration

Function name
Conwerts a SITOR coded bit stream ko an
ITA-Z bit stream,

Function:
Converts an SITOR coded bit stream into an ITA-2 bit stream.

FEC-A

In: Bit stream

Out: Bit stream

Counter
= Information

Comment

e
Input frame length | 7
Output frame len... | 5

= Graphic Display Configuration
Bits per line 45
Layout

)

Bit & Text Display Configuration

Function name
Converks a FEC-A coded bit stream to an
ITA-2 bit stream,

Function:
Converts an FEC-A coded bit stream into an ITA-2 bit stream.

BAUER

In: Bit stream
Out: Bit stream

Counter
I=/ Information
Comment

Function name

Input frame length | 10

oukput frame len... |5

Graphic Display Configuration
Eits pet line 45

o

Layout
Bit & Text Display Configuration

BB

Function name
Converts a BAUER coded bit stream to an
ITA-2 bit strearm.

Function:
Converts a BAUER coded bit stream into an ITA-2 bit stream.

HNG-FEC

In: Bit stream
Out: Bit stream
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R

Counter
Information
‘Comment

(03|

Function name HHG-FEC
Input frame length | 15

Output frame len... 5

Graphic Display Configuration
Bits per line 45

il

Layout
Bit & Text Display Configuration

[

Function name
Conwerks a HNG-FEC coded bit stream to an
1TA-Z bit stream,

Function:
Converts an HNG-FEC coded bit stream into an ITA-2 bit stream.

RUM-FEC

In: Bit stream
Out: Bit stream

Counter

Information

Camment

Function name RUM-FEC
Input frame length | 16

Output frame len... | 5

Graphic Display Configuration
Bits per line 45

(ul 3|

il

Layout
Bit & Text Display Configuration

Function name

Conwerts a RUM-FEC coded bit stream ko an
ITA-2 bit stream.

Function:
Converts an RUM-FEC coded bit stream into an ITA-2 bit stream.

ITA-3 (M.342)

In: Bit stream
Out: Bit stream

Counter
= Information
Comment

Function name
Input frame length | 7
Output Frame lsn... | 5
= Graphic Display Configuration
Bits per line 45
Layout

Bit & Text Display Configuration

Function name
Conwerts an ITA-3 coded bit stream ko an
ITA-2 bit stream.

Function:
Converts an ITA-3 coded bit stream into an ITA-2 bit stream.

ITA-5

In: Bit stream
Out: Bit stream
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= B 6

* Counter

= Information
Carnment

Function name
= Graphic Display Configuration
Bits per line 45

+ Layout
+ Bit & Text Display Configuration

Function name
Remaves the parity bits of an ITA-S coded
bik stream.

Function:
Removes the parity bits of an ITA-5 coded bit stream.

PSK-31

In: Bit stream
Out: Bit stream

=0 BB EE

= Configuration
Transparent Mo
Counter

Information

Comment

1

Function name
= Graphic Display Configuration
Bits per line 45

+ Layout
+ Bit & Text Display Configuration

Function name
Conwerts a PSK-31 (waricode) coded bit
stream ko an Unicode bit stream.

Function:
Converts a PSK-31 (Varicode) code into an ITA-2 bit stream.

Source Decoding (Alphabet)

Latin
In: Bit stream
Out: Character stream

Function:

Converts a bit stream to Unicode text (Latin). If Transparent display mode is set to No, then special cha-
racters like carriage return or line feed are treated as control characters and applied to the output window.
If Transparent display mode is set to Yes, then the special characters are displayed using a correspond-

ing, descriptive symbol.
The source code format can be set to ITA-2 or ITA-1.

Third-shift Greek

In: Bit stream
Out: Character stream

Function:

Converts a bit stream to Unicode text (Third-shift Greek). If Transparent display mode is set to No, then
special characters like carriage return or line feed are treated as control characters and applied to the out-
put window. If Transparent display mode is set to Yes, then the special characters are displayed using a
corresponding, descriptive symbol.

Cyrillic
In: Bit stream
Out: Character stream
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Function:

Converts a bit stream to Unicode text (Cyrillic). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive symbol.

Tass-Cyrillic

In: Bit stream

Out: Character stream
Function:

Converts a bit stream to Unicode text (TASS Cyrillic). If Transparent display mode is set to No, then
special characters like carriage return or line feed are treated as control characters and applied to the out-
put window. If Transparent display mode is set to Yes, then the special characters are displayed using a
corresponding, descriptive symbol.

Third-shift Cyrillic
In: Bit stream

Out: Character stream
Function:

Converts a bit stream to Unicode text (Third-shift Cyrillic). If Transparent display mode is set to No, then
special characters like carriage return or line feed are treated as control characters and applied to the out-
put window. If Transparent display mode is set to Yes, then the special characters are displayed using a
corresponding, descriptive symbol.

Hebrew

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (Hebrew). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive symbol.

Arabic Baghdad-70

In: Bit stream
Out: Character stream

Function:

Converts a bit stream to Unicode text (Arabic Baghdad-70). If Transparent display mode is set to No,
then special characters like carriage return or line feed are treated as control characters and applied to the
output window. If Transparent display mode is set to Yes, then the special characters are displayed us-
ing a corresponding, descriptive symbol.

Arabic Baghdad-80 (ATU-80)

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (Arabic Baghdad-80). If Transparent display mode is set to No,
then special characters like carriage return or line feed are treated as control characters and applied to the
output window. If Transparent display mode is set to Yes, then the special characters are displayed us-
ing a corresponding, descriptive symbol.
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Bulgarian

In: Bit stream

Out: Character stream
Function:

Converts a bit stream to Unicode text (Bulgarian). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive symbol.

Swedish

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (Swedish). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive Symbol.

Danish-Norwegian
In: Bit stream

Out: Character stream
Function:

Converts a bit stream to Unicode text (Danish/Norwegian). If Transparent display mode is set to No,
then special characters like carriage return or line feed are treated as control characters and applied to the
output window. If Transparent display mode is set to Yes, then the special characters are displayed us-
ing a corresponding, descriptive symbol.

German

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (German). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive symbol.

French

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (French). If Transparent display mode is set to No, then special
characters like carriage return or line feed are treated as control characters and applied to the output win-
dow. If Transparent display mode is set to Yes, then the special characters are displayed using a corres-
ponding, descriptive symbol.

UsS

In: Bit stream
Out: Character stream
Function:

Converts a bit stream to Unicode text (US). If Transparent display mode is set to No, then special cha-
racters like carriage return or line feed are treated as control characters and applied to the output window.
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If Transparent display mode is set to Yes, then the special characters are displayed using a correspond-
ing, descriptive symbol.

ASCII

In: Bit stream

Out: Character stream

Function:

Converts a bit stream to ASCII text. The user can select between 7 bit ASCII and 8 bit ASCII.

UNICODE

In: Bit stream

Out: Character stream

Function:

Converts a bit stream to Unicode text. The user can select between Little- and Big-Endian.

UTF-7

In: Bit stream

Out: Character stream

Function:

Converts a bit stream to UTF-7 text.

UTF-8

In: Bit stream

Out: Character stream

Function:

Converts a bit stream to UTF-8 text.

Analysis Tools

Bit Statistic

In: Bit stream

Out: Chart

Function:

Generates a bit histogram containing the statistical distribution of logical zeros and ones.

Bit Statistic
T

100 - -

a0 -

60 —

[Bits]

o 1 L 1

05
Bitvalue [0,1]

This chart is only calculated once, i.e. the content does not change, even if the analysis set is recalculated.
To update histogram values, close the window and then reopen it.

A right click on the histogram makes additional functionality available.

User manual V2.1.01 WAVECOM W61BV BitView Function Library e 33



Bit Statistic

(&S]

Bit Statistic
T

100 - -

Prink

Prink Preview

¢ B e

[Bits]
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53 Copy To Clipboard

Copy Data Ta Clipboard
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Autocorrelation
In: Bit stream

Out: Chart

Function:

Generates a graphical display of an autocorrelation operation on the input bit stream.

Autocorrelation
T T

Il Il 1 Il
0 &0 100 180 200
[Bits]

This chart is only calculated once, i.e. the content does not change, even if the analysis set is recalculated.
To update graph values, close the window and then reopen it.

Built-in zooming functions that are available using mouse clicks.
A drag-and-drop operation will select an area for zooming.
A right click on the display makes additional functionality available.

Autocarrelation
T T T

Show Wworld Coordinates

Prink

Prink Preview

& ElG2 5]

Copy To Clipboard 1 1
0 150 200
Copy Data To Cipboard \

If the view has been changed by drag and drop, the original dimensions can be restored by clicking Origi-
nal Dimensions.

Signal Duration
In: Bit stream
Out: Histogram

34 e Function Library User manual V2.1.01 WAVECOM W61BYV BitView



Function:
Generates a statistical histogram of signal duration.

Signal Duration 5]
Signal Duration Histagram
T T
30
30— 28 B
25 g
20 1 B
@ 17
o
5
g1 B
10 B
5 H 4 ]
3
H ﬂ 1 1 1
8 L il m . |
5 0 15
Signal Length [Bits]

This chart is only calculated once, i.e. the content does not change, even if the analysis set is recalculated.
To update histogram values, close the window and then reopen it.

A drag-and-drop operation will select an area for zooming.
A right click on the display makes additional functionality available.

Signal Duration (5]
Signal Duration Histogram
T T T
30
30 29 |
25 g
L2 Print
20 S| Print Preview 4
% 17 53 Copy ToClipboard
c
E a5 H ‘ Copy Data To Clipboard 4
10 H B
5 H 4 ]
3
H |_| 1 1 1
. . I il | i il
& 10 16
Signal Length [Bits]

If the view has been changed by drag and drop, the original dimensions can be restored by clicking Origi-
nal Dimensions.

Bit Sync Analysis

In: Bit stream

Out: Analysis window

Function:

Opens a bit synchronization analysis window.
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Bit Sync Analysis is designed to find the starting position of a frame. For this reason, all bits are dis-
played in a graphical view with an adjustable number of bits per line; this makes it easier to find periodic
sequences.

The settings for Bit Sync Analysis are defined in the Properties window:
Bits per line defines the number of bits per line.

Bit extraction mode offers a choice between Bit mask and Stream deinterleave modes. Depending on
the mode selected, either the bit mask or the de-interleaving can be configured. For details of these func-
tions, please refer to the descriptions of the Extraction and De-Interleaving Bit Stream functions in
the Bit Manipulation section of this manual.

The Layout category controls the appearance of the graphical bit display.

In the Decoding category, the decoding alphabet is selected. Supported alphabets are ITA2, ITA3,
CCIR476_5, ASCII (7 Bit) and ASCII (8 Bit). Decoding is only possible if Bit mask is activated.

The CCIR476_5 and ITA3 alphabets are redundant alphabets allowing a calculation of the number of valid
frames, which is displayed in the decoding category. This is an additional help to find the start of a frame
inside a bit stream. For the other alphabets, a validation is not possible.

The Navigation category defines the behavior of the four arrow buttons in the bottom area of the dialog
window.

Example:

Open the SITOR example analysis, located in the BitViewTool\Examples folder and select the Import
IAS Bit stream function in the History Explorer. Open the Analysis Tools in the Toolbox and select
Bit Sync Analysis. The dialog below will appear:
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Bit Sync Analysis
Raw Bits =14 |
0000001100000000000000000011110011011011011000000000000000000100010, | 2= £

= Information
~ My Comments

=/ Bit Counter
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Bits per line 45

Bit extraction modes (%) Bit mask
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Information
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SITOR-A has a block length of 45, so adjust Bits per line to 45 bits. As the alphabet is known, select
CCIR476_5. The next step is to configure the Bit mask with 21 ones and 24 zeros. After configuration of
the bit mask, the dialog looks like this:

Faw Bits =:| &
0000001100000000000000000000000000000100011000000000000000100101010 *= 2l
=/ Bit Counter ~
~
= C ion
Bits per line 45
Bit extraction mades (® Eit mask.
() Stream deinterleave
=l Bit mask mode configuration
Bit mask T~
=/ Stream deinterleave mod Bit Count
+ Layout
= Decoding
Code table
Decoded text norm,
Decoded text inv, —
Decoded frames 114
walid frames, normal 24% :]
Invalid frames, normal 75% (Wemee )
walid frames, inverse RS :]
Invalid frames, inverse | 0%, (RESMSSEE ] &
Bit mask
Bit mask For bit extraction, 1" extracts and '0' ignores bit
Mavigation
o
=]
Left Right
c
£
&
a
v

As the SITOR alphabet allows validation, the remaining task is to move the selection across the window
with the navigation arrow buttons and check the percentage of valid frames. The figure below shows a va-
lid bit block:
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The decoded text is displayed in the Decoding category.

Custom Library

Want to Roll Your Own functions?

The ability to expand BitViewTool with custom developed functions is one of the most powerful features of
this application. However, before you start rolling your own functions you must have a good grasp of C#,
object oriented programming and the use of Microsoft Visual Studio and .NET. In addition a solid know-
ledge of Matlab and the mathematical aspects of communication systems is a prerequisite to benefit from
these powerful tools. The books listed below may help the programmer to get acquainted with the devel-
opment tools,

e Bernhard Sklar, “Digital Communications: Fundamentals and Applications”, 2" Ed., Pren-
tice-Hall, 2001

e John Sharp, “"Microsoft Visual C# 2005 - Step by Step"”, Microsoft Press, 2006
e Ruda Pratap, “Getting Started with MATLAB 7", Oxford

The Custom Library Interface supports the integration of third party functions into BitViewTool. Functions
may be implemented using any .NET language, i.e. C#.NET, VB.NET, J#.NET and C++.NET, using the
.NET Framework 2.0. Custom functions are compiled into individual 32-bit .NET-DLLs and executed on
operating systems supported by BitViewTool, including Windows 2000, XP, 2003 Server and Vista.

As from release 2.1 it is also possible to write mathematical functions in Matlab and integrate them with
BitViewTool.

Examples using custom functions are distributed with BitViewTool. The custom library DLL as well as the
source code can be found in the CustomLib folder of the BitViewTool. The projects (solutions) provided
were created using VS.NET 2005 with .NET Framework 2.0.

The CustomLib folder is created during installation.
On Windows XP and older:
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On Windows Vista:
E=1Eol )|
@v @[} « WAVECOM » BitViewTool » CustomLib » [ 43 |[ search L]
n mre / Sharing Settings @ Burn
Sharing Setting: Bi
Esihialiis Name Date modified Type
E Documents BVCustLibMatlab 13.03.2008 11:13 File Folder
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B Pictures MatlabFunctionExample 13.03.2008 11:13 File Folder
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Four subfolders are also created:
CustomLibFunction

A .NET custom library example. The output of this project is CustomLibFunction.dll, which can be used
with BitViewTool.

BVCustLibMatlab

Example project for a wrapper for a Matlab custom function. The output of this project is BVCustLibMat-
lab.dll.,

MatlabFunctionExample

Example project for Matlab. This is an example that shows how to compile Matlab code into .NET code.
The output of this project is MatlabFunction.dll and MatlabFunction.ctf. Together with BVCustLibMatlab.dll,
these files build a Matlab custom function that can be used with BitViewTool.

VisualStudio Templates

Two templates for Microsoft Visual Studio are provided to create new custom function projects. Please,
read the Readme.txt file that is included in this subfolder for more information.

As examples and to demonstrate the Matlab custom functions, two additional functions (without project
and source files) are included:

Calculate Convolutional Code (FindConv) is used to find the parameters of convolutional codes. The
function returns constraint length (K), number of input bits per shift cycle (k), number of output bits per
shift cycle (n) and generator polynomials.

The function will search for K = 2..14, and n = 2..4. The number of returned generator polynomials de-
pend on the number of output bits per shift cycle (n).
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Calculate Block Code (FindBlockCode) is used to identify forward error correction codes like BCH, RS,
CRC or Hamming. The function returns alphabet size (normally equal to 2 because input is a binary bit
stream), block code type (BCH, RS, etc.), codeword length estimation (n), generator polynomial, input
length estimation (k) and code rate estimation (R = k/n).

The function will return the following Block Code Types,
Unidentified code
BCH
CRC or perfect cyclic code
Binary repetition (reversals)
Binary Golay
Binary Hamming
CRC block code
Non-cyclic block code

The generator polynomial is returned as a string of ones and zeros, starting at the lowest order of 2°x,
e.g 1001110010101 means 1 + X3 + x4 + x5 + x"8 + x~M10 + x™M12.

= Calculation
Alphabet size 2
EBlock code type BCH
Codeword length ... | 63
Generator palynom | 1001110010101
Input length estim. .. | 51
Rate estimation 0.8095236095235. .
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Adding a Custom Function

Adding a new custom function is simply done by adding its DLL to the CustomLib folder.

Windows XP and older:
e Documents and Settings\All Users\Documents\WAVECOM\BitViewTool\CustomLib

or
e Documents and Settings\All Users\Shared Documents\WAVECOM\BitViewTool\CustomLib

Windows Vista:
e Users\Public\Public Documents\WAVECOM\BitViewTool\ CustomLib

BitViewTool automatically adds the function to the Custom Library list in the Toolbox after launch. Alterna-
tively, if BitViewTool is already running, the custom function may be added to the list using the Import
Custom Library item in the Tools menu.
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Please, be aware that the Custom Library button will not appear in the Toolbox if a custom function is not
provided.
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The icon file for the custom function is named CustomLibFunction.bmp and can be customized using the
built-in editor in Visual Studio. By compiling the custom function, the icon is integrated into the custom lib
DLL.

Constraints

All BitViewTool functions belong to one of three groups:
e Source functions, which have no input.
e Sink functions, which have no output.

e General functions, which have both input and output, and where the input type is BitArray and the
output type may be BitArray or string.

Presently custom functions are limited to be general functions with the input and output type is BitArray.

Important Notes
When creating custom functions, certain rules must be observed. Please, refer to the source code tem-
plates and examples for more details.
The following source code elements (names) are mandatory and may not be modified:
e namespace CustomLib
e public string FunctionName
e public string Comment
e public BitArray Calculate( BitArray buf)
Property categories and additional properties may be defined without limitations.

Steps to Write a Custom Function in C# .NET

e Open the CustomLibFunction example or create a new project based on the BVCustLibFunc tem-
plate.

e Change assembly and class name according to your needs.
e Modify the properties and expand the calculate function with your code.
e Compile the project and copy the output DLL to the CustomLib folder (see above)
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Steps to Write a Custom Function with Matlab
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2 [&)=]
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= _,ReFerggg@
0 MWAFPEY

3 System
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=
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Copy Local True

Specific Version False

e Open the MatlabFunctionExample project (MatlabFunction.prj) in Matlab.
e Change the .M-File according to your needs.

e Compile the Matlab code. If the compilation process was successful, there will be two new files in
the .\MatlabFunction\distrib subfolder, MatlabFuntion.dll and MatlabFunction.ctf.

e Open the BVCustLibMatlab example or create a new project based on the BVCustLibMatlab tem-
plate.

e Change assembly and class name according to your needs.

e Set a reference to the MatlabFunction.dll in the \distrib subfolder. This way, the BVCustLibMatlab
class will know where to find the Matlab DLL.

e Compile the BVCustLibMatlab project and copy all the files in the output directory to the Custom-
Lib folder.
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Source Code Template / Example (C# .NET)

CustomLibFunction.cs

/T oo
// File : CustomLibFunction.cs

// Author : Wavecom Elektronik AG

// Date : February 2008

// Description : Template/example for a custom defined library function.

//

// Important note:

// In the project settings the "Assembly Name" must be

// equal to the "Default Namespace".

//
Rttt

#region using references

using System;

using System.Collections;

using System.Text;

using System.ComponentModel;

using CustomLibFunction.Properties;

#endregion

namespace CustomLib // Mandatory! Do not change this name.
{

/// <summary>

/// </summary>

[Serializable]

[DefaultProperty ("FunctionName")] // adjust string if necessary, it points to a property
below

public class CustomLibFunction

{

#region Constant fields

private class PropertyCategory

{

// these are the categories in the BitViewTool property grid (Parameter Window)

public const string Information = "Information";
public const string Counter = "Counter";

public const string Configuration = "Configuration";
public const string Calculation = "Calculation";

// do not change these names, they are used to distinguish the different catego-

ries
// when any change in the parameters happens

}

private const int MAX SIZE = 500000; // do not modify this value

#endregion

#region Fields

// generate a new BitArray for calculation, it will be returned to the calling func-
tion

private BitArray outbox = new BitArray(MAX SIZE);

#endregion

#region Mandatory Properties

private string functionName = "CustomLibFunction";

/// <summary>

/// Mandatory! Do not delete this property! The string "CustomLibFunction" may be
modified.

/// This will be the name of the Function in the BitViewTool History explorer and
ToolBox

/// </summary>
[Category (PropertyCategory.Information) ]
[Description ("Description of CustomLibFunction goes here.\n" +
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"Here: example of a custom defined library function. Inverts all the
input bits.\n")]
[DisplayName ("Function Name") ]
public string FunctionName
{
get
{
return (functionName) ;

}

private string comment = string.Empty;
/// <summary>
/// Mandatory! Do not modify this property!
/// </summary>
[Category (PropertyCategory.Information) ]
[Description ("My comments.")]
[Defaultvalue ("")]
public string Comment
{

get

{

return comment;

comment = value;
}

private static System.Drawing.Image iconImage = Resources.CustomLibFunction;
/// <summary>
/// If available, you can specify a custom image displayed on the function button
/// in the BitView toolbox. The image must be 16x16 pixel. The bitmap file must be
/// imported into the CustomLibFunction resources, so that it can be refered to it as
shown above!
/// Currently the image is the .bmp file 'CustomFunction.bmp'. It is part of this so-
lution, it can be
/// seen in the Solution Explorer Window and it can be modified.
/// If there is no image available, remove all private and public fields, i.e. iconI-
mage and IconImage,
/// iconTransparentColor and IconTransparentColor
/// below. A default icon image is then added by the BitViewTool main application.
/// </summary>
[Category (PropertyCategory.Information) ]
[Description("Icon bitmap for Toolbox Button and History Explorer")]
[Browsable (false) ]
public static System.Drawing.Image IconImage
{
get
{
return iconlImage;
}
}

private static System.Drawing.Color iconTransparentColor = Sys-—
tem.Drawing.Color.White;
/// <summary>
/// If available, you can specify a custom image display on the function button
/// in the toolbox. The image must be 16x16 pixel, the transparent color must
/// be specified here
/// </summary>
[Category (PropertyCategory.Information) ]
[Description("Icon bitmap transparent color")]
[Browsable (false) ]
public static System.Drawing.Color IconTransparentColor
{

get

{

return iconTransparentColor;

}

}

#endregion

#region Optional Properties
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private string dummyCalculation =
/// <summary>
/// Optional result form this function!
category
/// </summary>
[Category (PropertyCategory.Calculation) ]
[Description ("Description
bits.™)]
[DisplayName ("Dummy Calc.")]
public string DummyCalculation
{
get
{
return (dummyCalculation);

}

// add more Calculation properties here

//

private int dummyParameter =

/// <summary>

/// Optional!
category

/// </summary>

[Category (PropertyCategory.Configuration) ]

0;

Dummy Parameter.

[DefaultValue (0) ]
[DisplayName ("Dummy Parameter")]
public int DummyParameter
{
get
{

return (dummyParameter) ;

dummyParameter = value;

// add more Configuration properties here

//

#endregion

#region Constructor
/// <summary>
/// Constructor
/// </summary>
public CustomLibFunction ()
{
// add initialisation code if necessary
}

#endregion

#region calculation function

/// <summary>

/// // THE calculate function.
searched for

/// by reflection and called for execution,

Do not change

sis.
/// </summary>
public BitArray Calculate (BitArray buf)
{

if (buf == null)
return (null);
if (buf.Count <= 0)

{
outbox.Length = 0;
return (outbox);

DummyCalculation.

of DummyCalculation

[Description("Description of DummyParameter goes here.

string.Empty;

Put all results into this

goes here. Here: number of output

Put all input parameters for the calculation into this

Here: not used.")]

name or parameter! This function will be

when this library is added to an analy-
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e
outbox = (BitArray)buf.Clone();

outbox.Not () ;

this.dummyCalculation = outbox.Count.ToString(); // any calculation results of

interest will be reflected in the property grid
return (outbox); // must return the result

}

#endregion

Source Code Template / Example (C# .NET for Matlab)

BVCustLibMatlab.cs

e R R NS
// File : BVCustLibMatlab.cs

// Author : Wavecom Elektronik AG

// Date : February 2008

// Description : Template/example for a custom defined library function.

//

// Important note:

// In the project settings the "Assembly Name" must be

// equal to the "Default Namespace".

//
e R R .

#region using references

using System;

using System.Windows.Forms;

using System.Collections;

using System.Text;

using System.ComponentModel;
using System.Diagnostics;

using BVCustLibMatlab.Properties;

// 1if working with Matlab .net DLLs
using MathWorks.MATLAB.NET.Utility;
using MathWorks.MATLAB.NET.Arrays;

// reference to the Matlab dll
using MatlabFunction;

#endregion

namespace CustomLib // Mandatory! Do not change this name.
{

/// <summary>

/// </summary>

[Serializable]

[DefaultProperty ("FunctionName")] // adjust string if necessary, it points to a property
below

public class BVCustLibMatlab

{

#region Constant fields

private class PropertyCategory

{

// these are the categories in the BitViewTool property grid (Parameter Window)

public const string Information = "Information";
public const string Counter = "Counter";

public const string Configuration = "Configuration";
public const string Calculation = "Calculation";
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// do not change these names, they are used to distinguish the different catego-
ries
// when any change in the parameters happens

}

private const int MAX SIZE = 500000; // do not modify this value, it specifies maxi-
mum number of bits processed by BitViewTool

#endregion
#region Fields

// generate a new BitArray for calculation, it will be returned to the calling func-

tion

private BitArray outbox = new BitArray(MAX SIZE);

#endregion

#region Mandatory Properties

private string functionName = "Test CustomLib Matlab";

/// <summary>

/// Mandatory! Do not delete this property! The string "BVCustLibMatlab" may be mod-
ified.

/// This will be the name of the Function in the BitViewTool History explorer and
ToolBox
/// </summary>
[Category (PropertyCategory.Information) ]
[Description ("Description of Test CustomLib Matlab goes here.\n" +
"Here: example of a custom defined library function. Inverts all the
input bits.\n" +
"Inversion is performed by a Matlab function encapsulated in a .net
dll assembly.")]
[DisplayName ("Function Name") ]
public string FunctionName
{
get
{
return (functionName) ;

}

private string comment = string.Empty;
/// <summary>
/// Mandatory! Do not modify this property!
/// </summary>
[Category (PropertyCategory.Information) ]
[Description ("My comments.")]
[DefaultValue ("")]
public string Comment
{

get

{

return comment;

comment = value;
}

private static System.Drawing.Image iconImage = Resources.matlab;

/// <summary>

/// If available, you can specify a custom image displayed on the function button

/// in the BitView toolbox. The image must be 16x16 pixel. The bitmap file must be

/// imported into the CustomLibFunction resources, so that it can be refered to it as
shown above!

/// Currently the image is the .bmp file 'CustomFunction.bmp'. It is part of this so-
lution, it can be

/// seen in the Solution Explorer Window and it can be modified.

/// If there is no image available, remove all private and public fields, i.e. iconI-
mage and IconImage,

/// iconTransparentColor and IconTransparentColor

/// below. A default icon image is then added by the BitViewTool main application.

/// </summary>

[Category (PropertyCategory.Information) ]
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[Description("Icon bitmap for Toolbox Button and History Explorer")]
[Browsable (false) ]
public static System.Drawing.Image IconlImage
{

get

{

return iconImage;

}

}

private static System.Drawing.Color iconTransparentColor = Sys-—
tem.Drawing.Color.FromArgb (224, 223, 227);

/// <summary>
/// If available, you can specify a custom image display on the function button
/// in the toolbox. The image must be 16x16 pixel, the transparent color must
/// be specified here
/// </summary>
[Category (PropertyCategory.Information) ]
[Description("Icon bitmap transparent color")]
[Browsable (false) ]
public static System.Drawing.Color IconTransparentColor
{

get

{

return iconTransparentColor;

}

}

#endregion
#region Optional Properties
// Input Parameter for calculation function

private int inparl = 13; // set a reasonable default value
/// <summary>
/// optional parameter for calculation, put this into the Configuration category
/// </summary>
[Category (PropertyCategory.Configuration) ]
[Description ("Description of Input 1 goes here")]
[DefaultValue (13)] // set a reasonable default value
[DisplayName ("Input 1")]
public int Inparl
{

get

{

return inparl;

inparl = value;

private int inpar2 = 5; // set a reasonable default value
/// <summary>
/// optional parameter for calculation, put this into the Configuration category
/// </summary>
[Category (PropertyCategory.Configuration) ]
[Description ("Description of Input 2 goes here")]
[DefaultValue (5) ] // set a reasonable default value
[DisplayName ("Input 2")]
public int Inpar2
{

get

{

return inpar?2;

inpar2 = value;

// add more Configuration properties here
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//

// results from calculation function

private int outparl = 0;
/// <summary>
/// Optional result form this function! Put all results into the calculation category
/// </summary>
[Category (PropertyCategory.Calculation) ]
[Description ("Description of Output 1 goes here.")]
[DisplayName ("Output 1")]
public int Outparl
{

get

{

return outparl;

}

private int outpar2 = 0;
/// <summary>
/// Optional result form this function! Put all results into the calculation category
/// </summary>
[Category (PropertyCategory.Calculation) ]
[Description ("Description of Output 2 goes here.")]
[DisplayName ("Output 2")]
public int Outpar2
{

get

{

return outpar2;

}

}

private int outpar3 = 0;
/// <summary>
/// Optional result form this function! Put all results into the calculation category
/// </summary>
[Category (PropertyCategory.Calculation) ]
[Description ("Description of Output 3 goes here.")]
[DisplayName ("Output 3")]
public int Outpar3
{

get

{

return outpar3;

}

}

private int outpard4d = 0;
/// <summary>
/// Optional result form this function! Put all results into the calculation category
/// </summary>
[Category (PropertyCategory.Calculation) ]
[Description ("Description of Output 4 goes here.")]
[DisplayName ("Output 4")]
public int Outpar4
{

get

{

return outparé;

}

private string outpar5 = string.Empty;

/// <summary>

/// Optional result form this function! Put all results into this category
/// </summary>

[Category (PropertyCategory.Calculation) ]

[Description ("Description of Output 5 (string) goes here.")]

[DisplayName ("Output 5")]

public string Outparb

{
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get
{
return (outparb);

}

// add more Calculation properties here

//
#endregion

#region Constructor
/// <summary>
/// Constructor
/// </summary>
public BVCustLibMatlab ()
{
// add initialisation code if necessary
}

#endregion

#region calculation function

/// <summary>

/// // THE calculate function. Do not change name or parameter! This function will be
searched for

/// by reflection and called for execution, when this library is added to an analy-
sis.

/// </summary>

public BitArray Calculate (BitArray buf)

{

if (buf == null)
return (null);

if (buf.Count <= 0)

{
outbox.Length = 0;
return (outbox);

/e
// any calculation goes here

/= e

try // catch any exception from matlab dll. If calling the matlab function

fails, we do not crash the app
{
// Generate data arrays for Matlab function.
// Data input for matlab function is derived from buf, which is type of Bi-
tArray
// Matlab has not a compatible data type, so we have to convert BitArray buf
// into the Matlab default numeric type double 0.0 and 1.0

// new instance of a Matlab numeric array with a size of [buf.Length,1]
MWNumericArray data = new MWNumericArray (MWArrayComplexity.Real, MWNumeric-
Type.Double, new int[] { buf.Length, 1 });

// Initialize data from BitArray buf
// Matlab index range is from 1l...n, in C# it is from 0 ... (n-1)
for (int idx = 1; idx <= buf.Length; idx++)
{
datal[idx, 1] = buff[idx - 1] 2 1.0 : 0.0;
}

// data output from matlab function is an Array of arguments
MWArray[] argsOut = null;

// prepare for calling the Matlab function, create an instance of the Matlab
function class

// generated by the Matlab deploytool, use Intellisense in visual studio,
then you see

// the list of classes found up to now in this project. Our example is

// Matlab function called 'MatlabFunction' in the .m File with the same name.

// Here is the complete listing of the Matlab .m File:
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function [y, outparl, outpar2, outpar3, outpard4, outpar5] = MatlabFunction (

x, inparl, inpar2 )

cal.

tion

the

% Example of a function to be called from .Net environment, especially from
% a BitViewTool CustomLib function. This function declares different input
% and output parameters, to demonstrate how to access these parameters from
% a .Net environment.

% x : should be a [n,1] input array containing the bit stream from the
% BitViewTool, the expected values must be 0 and 1
% inparl, inpar2: these are parameters to control the function's behaviour

Sy : should be a [k,1] output array containing the bit stream as an
% output from this function, the type of y should be double or logi-

% The values must be 0.0 and 1.0 if double.
% outparl, outpar2, outpar3, outpatd, outpar5 : these are additional calcula-

% results from this function of type scalar or string depending on the
% function's behaviour. outpar5 is of type char array

% After this function is debugged and tested, the Matlab deploytool has to be
% started with 'deploytool' in the Command Window

% In the deploytool create a new .net project, project type is .NET

% Component, enter a Component name, in the project settings under .NET set

o

the Microsoft Framework to Version 2.0, the Assembly type to private.

Then push the Build Project button in the Deployment toolbar.

When finished copy the .dll and .ctf files from the function's
project\distrib directory to the BitViewTool customlib directory

> C:\Documents and Settings\All Us-

o° d° o°

o

ers\Documents\WAVECOM\BitViewTool\CustomLib

arguments

o

o

o°

Next step is to create a new WAVECOM CustomLib function from the template
found in the new project wizzard in Visual Studio.

Add a the reference in the Solution Explorer to the .dll just copied to to
CustomLib directory. Add a reference in the C# CustomLib source under the
'using' region, the namespace to be used is the same used in the solution

o0 o o

o°

% explorer.
outparl = nargin; % for example : outparl returns number of input function
[m, n] = size( x ); % for example : outpar2 returns length of input array

X, 1.e. number of rows

y is inverse (x)

outpar2 = m;

outpar3 = n; % number of columns, should be 1 in our example
outpar4 = inparl * inpar2; % example of calculation for outpar4
y = ~X; % this is the only calculation for the input data, outpt
% and converts y to type 'logical' !!!!
if (n ~= 1)
outpar5 = 'Function error: input data dimension [m,n] with n ~= 1';
else
outpar5 = 'Function called successfully';
end
*/

// we can now see 3 Input parameters and 6 output parameters
// x 1s the input data column vector, type is double
// y 1s the returned column vector, type can be double or logical,
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// all other parameters are scalars, expected

// to be of type double, outpar5 is of type string

// Use Intellisense to see all available classes

// the matlab deploytool generates a class by using the Matlab function name
// with 'class' appended:

MatlabFunctionclass MatlabFunc = new MatlabFunctionclass(); // new instance
of Matlab function

// now call this function, with 6 output parameters : y and outpar 1...5
argsOut = MatlabFunc.MatlabFunction (6, data, (double)Inparl, (double)Inpar2);

// now get all results from argsOut, its an array of numeric/char arrays
// the first entry is our bit array result, can be of type numeric (double) or
logical,

// depending on the matlab function internal code

if ((argsOut[0] .IsNumericArray) && (argsOut [0] .NumberofDimensions == 2))
// if numeric and number of dimension exactly 2

{

MWNumericArray numericBits = (MWNumericArray)argsOut[O0]; // cast to
MWNumericArray

MWNumericType numericType = numericBits.NumericType; // get the
numeric type, can be double, float, int, etc..., this has to be checked

Array numericBitsArray = numericBits.ToVector (MWArrayComponent.Real) ;
// must be anything but not complex !!!

int length;

switch (numericType) // check types, we expect double
{
case MWNumericType.Double:
double[] doubleArray

(double[])numericBitsArray; // cast to
double array

length = doubleArray.Length;
if (length > MAX SIZE)
{
length = MAX SIZE;
}
// convert now result to type of BitArray
for (int i = 0; i < length; ++1i)
{
outbox[i] = (doubleArray[i] == 0.0) ? false : true;
}

outbox.Length = length; // set length explicitely, otherwise we
have MAX SIZE !!

break;

case MWNumericType.Int32:

Int32[] int32Array = (Int32[])numericBitsArray; // cast to int32
array

length = int32Array.Length;
if (length > MAX SIZE)
{
length = MAX SIZE;
}
// convert now result to type of BitArray
for (int i = 0; i < length; ++1i)
{
outbox[i] = (int32Array[i] == 0) ? false : true;
}

outbox.Length = length; // set length explicitely, otherwise we
have MAX SIZE !!

break;

case MWNumericType.Intl6:
Intl6[] intl6Array = (Intl6[])numericBitsArray; // cast to intlé
array
length = intl6Array.Length;
if (length > MAX SIZE)
{
length = MAX SIZE;
}
// convert now result to type of BitArray
for (int i = 0; i < length; ++1i)
{

outbox[i] = (intl6Array[i] == 0) ? false : true;

}
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outbox.Length = length; // set length explic
have MAX SIZE !!

break;

case MWNumericType.Int8:

Byte[] byteArray = (Bytel[])numericBitsArray;
array
length = byteArray.Length;
if (length > MAX SIZE)
{
length = MAX SIZE;
}
// convert now result to type of BitArray
for (int i = 0; i < length; ++1i)
{

}
outbox.Length = length; // set length explic
have MAX SIZE !!

// if logical and number of dimension exactly 2

{

to MWLogicalArray

bool[] boolOutputArray;

array in .net
outbox = new BitArray(boolOutputArray); // th
tArray for use with BitViewTool

}

else

{
throw new ApplicationException ("Bad type returned from

}

// now get other results, we do not check types again, but

outparl = (int) (MWNumericArray)argsOut[l];
outpar2 = (int) (MWNumericArray)argsOut[2];
outpar3 = (int) (MWNumericArray)argsOut[3];
outpard4 = (int) (MWNumericArray)argsOut([4];
outpar5 = ((MWCharArray)argsOut[5]).ToString();

}
catch (Exception ex)

{

outbox.Length = 0;
}

return (outbox);

}

#endregion

outbox[i] = (byteArray[i] == 0) ? false : true;

break;
default: // other numeric types not supported
throw new ApplicationException("Bad type returned from " + Func-
tionName) ;
}
}
else if ((argsOut[0].IsLogicalArray) && (argsOut[0].NumberofDimensions == 2))

MWLogicalArray logicalBits = (MWLogicalArray)argsOut[0]; // cast

boolOutputArray = logicalBits.ToVector(); // convert all to a bool

MessageBox.Show (ex.Message.ToString (), "Errors in " + FunctionName) ;

itely, otherwise we

// cast to intlé

itely, otherwise we

en initialize a Bi-

" + FunctionName) ;

you should do that

Source Code Template / Example (Matlab)

MatlabFunction.m

function [y, outparl, outpar2, outpar3, outpar4, outpar5] = MatlabFunction

% Example of a function to be called from .Net environment, especially from

( x, inparl, inpar2
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% a BitViewTool CustomLib function. This function declares different input
% and output parameters, to demonstrate how to access these parameters from
% a .Net environment.

$ X : should be a [n,1] input array containing the bit stream from the
% BitViewTool, the expected values must be 0 and 1
% inparl, inpar2: these are parameters to control the function's behaviour

Sy : should be a [k,1] output array containing the bit stream as an
% output from this function, the type of y should be double or logical.

% The values must be 0.0 and 1.0 if double.

% results from this function of type scalar or string depending on the
% function's behaviour. outpar5 is of type char array

% After this function is debugged and tested, the Matlab deploytool has to be

% started with 'deploytool' in the Command Window

% In the deploytool create a new .net project, project type is .NET

% Component, enter a Component name, in the project settings under .NET set the
% the Microsoft Framework to Version 2.0, the Assembly type to private.

% Then push the Build Project button in the Deployment toolbar.

% When finished copy the .dll and .ctf files from the function's

% project\distrib directory to the BitViewTool customlib directory

% C:\Documents and Settings\All Users\Documents\WAVECOM\BitViewTool\CustomLib

% Next step is to create a new WAVECOM CustomLib function from the template
% found in the new project wizzard in Visual Studio.

% Add a the reference in the Solution Explorer to the .dll just copied to to
% CustomLib directory. Add a reference in the C# CustomLib source under the
% 'using' region, the namespace to be used is the same used in the solution
% explorer.

% outparl, outpar2, outpar3, outpatd, outpar5 : these are additional calculation

outparl = nargin; % for example : outparl returns number of input function arguments
[m, n] = size( x ); % for example : outpar2 returns length of input array x, i.e. number of
rows
outpar2 = m;
outpar3 = n; % number of columns, should be 1 in our example
outpar4 = inparl * inpar2; % example of calculation for outpar4
y = ~X; % this is the only calculation for the input data, output y is inverse(x)
% this converts y to type 'logical' !!!!
if (n ~= 1)
outpar5 = 'Function error: input data dimension [m,n] with n ~= 1';
else
outpar5 = 'Function called successfully';
end
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Glossary of Terms

ANSI

An acronym for the American National Standards Institute, an organization that sets standards for a varie-
ty of programming languages and systems.

ASCII

An acronym for American Standard Code for Information Interchange, pronounced "ASK-ee." It is a code
in which the numbers from 0 to 127 stand for letters, numbers, punctuation marks and other characters.
ASCII code is standardized to facilitate transmitting text between computers or between a computer and a
peripheral device.

BCH

A BCH (Bose, Ray-Chaudhuri, Hocquenghem) code is an error-correcting code. It is a multilevel, cyclic, er-
ror-correcting, variable-length digital code used to correct mutiple random error patterns.

Convolutional code

A type of channel coding that adds patterns of redundancy to the data in order to improve the signal-to-
noise ratio (SNR) for more accurate decoding at the receiving end. The Viterbi algorithm is used to decode
a particular type of convolutional code

CRC

CRC (Cyclical Redundancy Checking) is an error checking technique used to ensure the accuracy of trans-
mitting digital data. The transmitted messages are divided into predetermined lengths which, used as div-
idends, are divided by a fixed divisor. The remainder of the calculation is appended onto and sent with the
message. At the receiving end, the computer recalculates the remainder. If it does not match the trans-
mitted remainder, an error is detected.

HEX

In mathematics and computer science, hexadecimal, or simply hex, is a numeral system with a radix or
base of 16 usually written using the symbols 0-9 and A-F or a-f.

HDLC

HDLC (High-level Data Link Control) is a group of protocols for transmitting synchronous data packets be-
tween point-to-point nodes. In HDLC, data is organized into a frame. HDLC uses zero insertion/deletion
process (bit stuffing) to ensure that the bit pattern of the delimiter flag does not occur in the fields be-
tween flags.

Matlab

MATLAB is a numerical computing environment and programming language. Created by The MathWorks,
MATLAB allows easy matrix manipulation, plotting of functions and data, implementation of algorithms,
creation of user interfaces, and interfacing with programs in other languages. Although it specializes in
numerical computing, an optional toolbox interfaces with the Maple symbolic engine, allowing it to be part
of a full computer algebra system.
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