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ABSTRACT

This project presents the study of Quantum Cryptography or Quantum Key Distribution
{QKD) and the methods of error correcting in Quantum Key Distribution , which is degraded
from various kinds of noise occurring in Quantum channel. we proposes the error comrecting
method by using cascade protocols to reduce a number of noises . As an error correcting
process on public channel, some informations over public channel are able 10 recover. Privacy
amplification that wipe out information by reducing the key length. From this studies , the
methods of error correcting in Quantum Key Distribution with cascade method are expression
by means of software simulation, The simulation results shows good performance at low QBER
, it becomes an interesting topic to explore for further protocol development and improvement of

error correcting in Quantum Key Distribution .
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Code Programs

- Alice’s code Form
Public Class Form!
Dim Form2 As New Form2
Public Function Reconcile(ByRefl startofblock As Integer, ByRel endofblock As Integer) As Integer
Dim blocksize As Integer = {(endolblock - startofblock) + |
Dim midoiblock As Single = CSng({endofblock + startolblock)/ 2)
Dim endofTirst As Integer = Cint(midofblock)
Dim startofsecond As Integer = Cint{midofblock) + |
Dim aliceparity As Integer =0
Dim bobparity As Integer =0
If blocksize = 2 Then
endoffirst = startofblock
startofsecond = endollock
End if
StatusTextBox.Text = "The first blovk is (" & stanofblock. ToString & ".." & endoffirst. ToString & 7). and
the second block is (" & startofsecond. ToString & ".." & endofblock.ToString & ")."
If startofblock = Clnt{midefblock)} Or Cint{midofblock) = endofblock Then
If akey(startofblock) < bkey(startofblock) Then
bkey(startofblock) = akey{startofblock)
disclosedbit = disclosedbit + 2
correctedbit = correctedbit + 1
StatusTextBox.Text = "The key address " & startofblock.ToString & ™ has been reconciled ”
Elself akey(endofblock) <= bkey(endofblock) Then
bkey(endotblock) = akey({endotblock)
disclosedbit = disclosedbit + 4
correctedbit = correctedbit + |

StatusTextBox.Text = "The key address * & endofblock. ToString & ™ has been reconciled ”

End If

Else
aliceparity = 0
bobparity = 0

For i As Intcger = startofblock To endoflirst

aliceparity = (aliceparity + akey(i}) Mod 2



bobparity = (bobparity + bkey(i}} Mod 2
Nexlt i
disclosedbit = disclosedbit + 2
StatusTextBox.Text = "The first block:  Alice's parity is " & aliceparity. ToString & ", while Bob's
parity is " & bobparity. ToString & "."
If aliceparity <> bobparity Then
StatusTextBox.Text = "The [irst block:  Exchange the mismatched parily which correspond to the
key address (" & startotblock. ToString & ".." & endoffirst. ToString & "}."
Reconcile(startofblock, endofTirst)
Else
aliceparity =0
bobparity =0
Fori As Integer = startofsecond To endofblock
aliceparity = (aliceparity + akey(i)) Mod 2
bobparity = (bobparity + bkey(i)) Mod 2
Next
disclosedbit = disclosedbit + 2
StatusTextBox. Text = “The second block: Alice's parity is * & aliceparity. ToString & ", while Bob's
parity is " & bobparity. ToSmng & "."
[T aliceparity <> bobparity Then
StatusTextBox.Text = "The second block: Exchange the mismatched parity which correspond to
the key address (" & startofsecond.ToString & *.." & endofblock.ToString & “)."
Reconcile{startofsecond, endofblock}
End If
End If
End IT
End Function
Privatc Sub KLNumericlUpDown_ValueChanged(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles KENumericUpDown. ValueChanged
ksize = KENumericUpDown. Value
ReDim akey(ksize)
ReDim bkey{ksize)
ReDim abase(ksize)

ReDim bbasc(ksize)



EventTextBox. Text = "System:> Key Length and Error Factor is set to " & ksize.ToString & " and " &
percent_error. ToString & °, respectively.” & vbCrLf
End Sub
Private Sub EFNumericUpDown_ValucChanged(ByVal sender As System.Object, By Val ¢ As
System.EventArgs) Handles EFNumericUpDown. ValueChanged
percent_error = EFNumericUpDown. Value
EventTextBox.Text = "System:> Kcy Length and Error Factor is set to " & ksize. ToString & " and " &
percent_error, TaString & ", respectively.” & vbCrLf
End Sub
Private Sub Form1_Load(ByVal sender As System.Object, By Val ¢ As System,EventArgs) Handles
MyBase.Load
ksize = KLNumericUpDown.Value
percent_error = EFNumericUpDown. Value
progress =0
ReDim akey(ksize)
ReDim bkey(ksize)
ReDim abase(ksize)
RcDim bbase(ksize)
StatusTextBox.Text ="Program is waiting [or processes...”
BStatus = StatusTextBox.Text
EventTextBox.Text = "Systenmi:> Key Length and Error Factor is set to ” & ksize. ToString & " and " &
percent_error. ToString & ", respeclively.” & vbCrLf
AKeyTx1.Text = "Aljee's key”
AParityTxt. Text = "Alice's Description Pane/"
End Sub
Private Sub KLCheckBox_CheckStateChanged(ByVal sender As Object, ByVal ¢ As System.EventArgs)
Handles KLCheck Box. CheckStateChanged
If KLCheckBox.Checked = Truc Then
KLCheckBox.Enabled = Falsc
ksize = RandomClass. Next(K LNumericUpDown.Minimum, K LNumeri¢cUpDown.Maximum)
ReDim akcy{ksize)
ReDim bkey{ksize)
RecDim abase(ksize)

ReDim bbase(ksize)



EventTextBox.Text = "System:> Key Length and Error Factor is set to " & ksize. ToString & " and " &
percent_error. ToString & ", respectively.” & vbCrLf

K LNumericUpDown. Value = ksize

Else

KLCheckBox.Enabled = True

ksize = KLNumericUpDown.Value

ReDim akey(ksize}

ReDim bkey(ksize)

ReDim abase(ksize)

ReDim bbase(ksize)

EventTextBox.Text = "System:> Key Length and Error Factor is set to * & ksize.ToString & "and " &
percent_error, ToString & ”, respectively.” & vbCrLf
End If
End Sub
Private Sub EFCheckBox_CheckStateChanged(By Val sender As Object, ByVal e As System.EventArgs)
Handles EFCheck Box.CheckStateChanged
1T EFCheckBox.Checked = True Then
EFNumerictpDown.Enabled = Falsc
percent_error = RandomClass. Nexl(EFNumericUpDown. Minimum, EFNumericUpDown. Maximum)
EventTextBox.Text = "System:> Key Length and Error Factor is sct to " & ksize.ToString & “and " &
percent_error. ToString & ", respectively.” & vbCrLf
EFNumerict)pDown. Value = percent_eror
Else
EFNumericUpDown.Enabled = True
percent_error = EFNumericUpDown. Value
EventTextBox. Text = "System:> Key Length and Error Factor is set to * & ksize.ToString & ~and " &
percent_error. ToString & ", respectively.” & vbCrLf
End If
End Sub
Private Sub StatusBox_TextChanged(By Val sender As Sysiem.Object, By Val e As System.EventAres)
Handles StatusTextBox. TextChanged
EventTextBox. Text = EventTextBox.Text & "System:> ” & StatusTex{Box.Text & vbCrLf

End Sub



Private Sub ProgressButton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
ProgressButton.Chick
Dim akeystr As String =""
Dim bkeystr As String =""
Dim akey2(ksize) As Integer
Dim bkey2(ksize) As Integer
Dim errorbit As lnteger
Dim exmbit As Integer =0
Dim errorfound As Inieger =0
Dim randaddress As Integer= 0
Dim randvalug As Integer
Dim kO As Integer
If progress = 0 Then
KLNumericl pDown.Value = ksize
EFNumericUpDown. Value = percent_error
ProgressBurten. Text = "Next Step.."
Bprogress = ProgressButton. Text
StatusTextBox.Text = " Alice and Bob aceept to size of keys "
BStatus = StatusTextBox. Text
KLNumericl pDown.Enabled = False
EFNumencUpDown.Enabled = False
KLCheckBox.Enabled = False
EFCheckBox.Enabled = Falsc
ksize = ksize
progress = progress + 1
Elselfprogress = 1 Then
ksize = ksize
Fori As Integer =0 To ksize - 1
akeyl{i} = RandomClass Nexi(2)
Next i
For i As Integer = 0 To ksize - ]
Ifi< 0 AndiMod40=0 Then
akeysty = akeystr

End Il



Nexti
For i As Inicger = 0 To ksize - |
abase(i) = RandomClass Next(2}
Nexi i
For i As Integer =0 To ksize - 1
[fi<>0AndiMod40=0Then
akeystr = akeystr
End I
[fabase(i}= 0 Then
akeystr = akeystr & "+"
Else
akeystr = akeystr & “x"
End IT
akeystr = akeystr & akey(i)
Next i
StatusTextBox.Text = "Alice generated the key of ” & ksize. ToString & " bits, Alice is sending the key
via quantum channel.”
BStatus = StatusTextBox.Text
AKeyTxt.Text = akeystr
AParity Txt. Text = "+0 means a polarisation photon in |0 degree]." & "
& "+1 means a polarisation photon in [90 degrec].” & * " & "x0 means a
potarisation photon in [-45 degree]." & " " & "x! means a polarisation photon in
[45 degree}.”
progress = progress + |
Elselt progress =3 Then
ksize = KLNumericUpDown.Value
For i As Intcger =0 To ksize - |
randvalue = RandomClass. Nexi( 101)
Il randvalue < percent_error Then
bkey(i} = (akey(i) + 1) Mod 2
Elsell randvalue > 90 Then
bkey(i) =2

errorbit = errorbit + |



Else
bkey(i) = akey(i)
End If
Next i
Fori As Integer = 0 To ksize - |
Ifi<>0 AndiMod 40=0 Then
akeystr = akeystr
bkeystr = bkeystr
End It
If bkey(i) = 0 Or bkey(i} = | Then
If bbase(i) = 0 Then
akeystr = akeystr & akey(i). ToString
bkeystr = bkeystr & bkey(i). ToString
Else
akeystr = akeystr & akey(i). ToString
bkeystr = bkeystr & bkey(i). ToString
End If
Elself bkey(i) = 2 Then
If bbase(i} = 0 Then
akeystr = akeystr & " " & akey(i). ToString
bkeystr = bkeystr & "1"
Else
akeystr = akeystr & "_" & akey(i).ToString
bkeystr = bkeystr & "0"
End IT
End If
Nexti
ksize = ksize
xkeystr = bkeysir
StatusTextBox.Text = "Bob received the key of " & ksize. ToSiring &
errorbit, ToString & " qubits were undetectable).”
BStatus = StatusTextBox.Text
ElscIf progress = 4 Then

ksize = ksize

" qubits and measured them (" &



Fori As Integer =0 To ksize - 1
If bkey(i) =2 Then
akey(i) =2
End if
Next i
Fori As Integer = 0 To ksize - )
Il abase(i} <> bbase(i} Then
akey(i)=3
bkey(i}=3
End If
akey2(i) = akey(i)
bkey2(i) = bkey(i)
Next i
Dim j As Integer =0
Dim k As Integer = 0
Do While j < ksize
1 bkey2(j} = 2 Or bkey2{j) = 3 Then
j=i*1
Continue Do
Else
akey(k) = akey2(j)
bkey(k) = bkey2(j)
End If
j=j+!
k=k+1
Loop
ksize =k
Fori As Integer = 0 To ksize - |
Ifi<> 0 And i Mod 40 =0 Then
akeystr = akeysir
bkeystr = bkeystr
End If
akeystr = akeystr & akey(i). ToString
bkeystr = bkeystr & bkey(i). ToString



Next i
AKeyTxt.Text = akeysir
xkeystr = bkeystr
StatusTextBox.Text = "Bob kept only ™ & ksize. ToString & " bits that are detected and malched
position (some bits still ¢rror).”
BStatus = StatusTextBox.Text
AParity Txt. Text = "Preparcing to cascade reconciliation.”
Elscif progress = 5 Then
For i As Integer = 0 To ksize - 1
akey2(i) = akey(i)
bkey2(i) = bkey(i)
Next
exmbit = CInt({20 * ksize) / 100}
For i As Integer = 0 To exmbit - 1
randaddress = RandomCiass. Next(ksize)
If akey2(randaddress) <> bkey2(randaddress) Then
akey2(randaddress) = 2
bkey2(randaddress) =2
errorfound = errorfound + |
Else
akey2(randaddress) = 2
bkey2(randaddress) = 2
End If
Neat i
kerror = CDbl(errorfound / exmbit}
Fori As Integer = 0 To ksize - |
Ifi< 0 AndiMod 40 =0 Then
akeystr = akeystr
bkeystr = bkeystr
End If
If bkey2(i} = 0 Or bkey2(i) = 1 Then
akeystr = akeystr & akey(i). ToString
bkeystr = bkeystr & bkey(i). ToString
Elself bkey2(i) = 2 Then



akeystr = akeystr & akey(i).ToString
bkeystr = bkeystr & bkey(i).ToString
End If
Next i
ksize = ksize - exmbit
AKeyTxt. Text = akeysir
xkeystr = bkeystr
StatusTextBox.Text = "Each side, " & exmbit. ToString & " bits are andomly sampled and " &
errorfound. ToString & " errors are detected.”
BStatus = StatusTextBox, Text
StatusTextBox, Text = "Calculated error estimate is * & (kerror * 100). ToString & " %."
BStatus = StatusTextBox. Text
ksize = ksize + exmbit
Dim j As Integer=0
Dim k As Integer=0
Do While j < ksize
[fbkey2(j) = 2 Or bkey2(j)= 3 Then
j=i+
Continue Do
Else
akey(k) = akey2(j)
bkey(k) = bkey2(j)
End If
j=i+
k=k+1
Loop
ksize = ksize - exmbit
Elself progress = 6 Then
k0=0
pass =1
If kerror =0 Then
kO = ksize /20
Else |
kO = CInt{(0.5 * ((1 / (kerror)) + (1 / (4 * kerror)))))



End If
inbsize = k0
Do
pass =pass + 1
kO = CIni(k0 * 2)
Loop While Cint(k0) < Clnt{(ksize / 4))
pass = pass + 3
For i As [nteger = 0 To ksize - |
Ifi<>0And i Mod 40 =0 Then
akeystr = akeysir
bkeystr = bkeystr
End If
akeystr = akeystr & akey(i). ToString
bkeystr = bkeystr & bkey(i). ToString
Next i
AKeyTxt. Text = akeystr
xkeystr = bkeystr
StatusTextBox.Text = "Key Length of * & ksize. ToString & " remains at this step.”
BStatus = StatusTextBox. Text
StatusTextBox.Text = "A calculated initial block size is " & inbsize.ToSiring & " bits with " &
pass.ToString & " passes.”
BStatus = StatusTextBox.Text
Elself progress = 7 Then
Dim aliceparity As Integer=0
Dim bobparity As integer=0
Dim startofblock As Integer=0
Dim endofblock As Integer =0
Dim temp As Integer =0
Dim _aparity(ksize) As Integer
Dim _bparity(ksize) As Integer
Dimk As Intcger=0
Dim aparstr As String = ""
Dim bparsir As String = ""

For i As Integer = 0 To pass - |



aliceparity =0

bobparity = 0

startofblock = 0

endofblock = startofblock + inbsize - 1

disclosedbit =0

correctedbit =0

k=0

StatusTextBox. Text = "Start cascade reconciliation pass * & (i + 1).ToString & " with block size of "
& inbsize. ToString & "."

For j As Integer =0 To ksize - 1

_aparity(j)=0
_bparity(j)=0
Next j

[T pass - i <=2 Then
StatusTextBox.Text = "Shuflled key.."
randvalue = RandomClass.Next(ksize)
For j As Integer = 0 To ksize - |

temp = akey(randvalue)
akey(randvalue) = akey(j)
akey(j) = temp

temp = bkey(randvalue)
bkey(randvalue) = bkey(j)
bkey(j) = temp

Next j
End If

akeystr =
bkeystr=""
Forj As Integer =0 To ksize - |
Ifj <=0 And j Mod 40 =0 Then
akeystr = akeystr
bkeystr = bkeystr
End If
akeystr = akeystr & akey(j)

bkeystr = bkeystr & bkey(j}



Next j
AKeyTxt.Text = akeystr
xkeystr = bkeystr
While startofblock < ksize
aliceparity =0
bobparity =0
For j As Integer = startofblock To endofblock
aliceparity = (aliceparity + akey(j}) Mod 2
bobparity = (bobparity + bkey(j)) Mod 2
Next j
_aparity(k) = aliceparity
_bparity(k} = bobparity
disclosedbit = disclosedbit + 2
startofblock = stanofblock + inbsize
endofhlock = endofblock + inbsize
if endofblock > ksize - 1 Then
endofblock = ksize - |
End If
k=k+1
End While

aparstr =
bparstr =""
Forj As Intcger=0To k- 1
Ifj <> 0 And j Mod 40 = 0 Then
aparstr = aparsir
bparstr = bparstr
End If
If _aparity(j) < _bparity(j) Then
aparstr = aparstr & *_" & _aparity(})
bparstr = bparstr & "_" & _bparity(j)
Else
aparsir = aparstr & _aparity(j)
bparstr = bparstr & _bparity(j)
End If



Next j

AParityTxt. Text = aparstr

LA -h')
]

aparstr = aparstr.Replace(

bparstr = bparstr.Replace(" ", "")

StatusTextBox.Text = "Alice’s parity is " & aparsir.ToString & "."

StatusTextBox.Text = "Baob's parity is " & bparsir. ToString & "."

Forj As Integer=0To k- |

[F _aparity(j) < _bparity(j) Then
startofblock = j * inbsize
endofblack = ((j + 1) * inbsize) - |
StatusTextBox. Text = "The detected parity address " & j.ToString & * is mismatched.”
If endofblock < ksize - | Then
StatusTextBox Text = "Exchange the mismatched parity which correspond to the key address
(" & startofblock. ToString & “.." & endofblock ToString & ™)."
Reconcile(startofblock, endofblock)
Else
StatusTextBox.Text = "Exchange the mismaiched parity which correspond to the key address
(" & startofblock. ToString & ".." & (ksize - 1).ToString & ")."
Reconcile{startofblock, ksize- 1}
End [F
End IF

Next §

StatusTextBox.Text = disclosedbit. ToString & " bits were discloscd after pass " & (i + 1).ToSiring &
" and reconciled ¥ & correctedbit. ToString & " bits."

StatusTextBox. Text = "Cascade reconciliation pass * & (i + 1).ToString & " with block size of " &
inbsize. ToString & " was completed.”

MessageBox.Show{disclosedbit. ToString & * bits were disclosed after pass " & (i + 1).ToString & =
and reconciled ™ & correctedbit. ToSiring & " bils.”, "cascade rceonciliation progress”,
MessageBoxButtons.OK, MessageBoxlcon. Information, MessageBoxDefaultButton. Button 1)

[fpass-i>3 Then

inbsize = inbsize * 2

End If

Next i



StatusTextBox.Text = "Cascade reconciliation was completed.”
BStatus = StatusTextBox.Text
AParityTxt.Text = " Alice Description Panel”
Elself progress = 8 Then
For i As Integer = 0 To ksize - |
[fi<>0AndiMod40=0Then
akeystr = akeystr
bkeystr = bkeystr
End It
Next i
For i As Integer= 0 To ksize - |

Forj As Integer =i + I To ksize

If akey(i) = 0 And akey(j) = 0 Then
akey2(i)=10
Elself akey(i) = 1 And akey(j) = 1 Then
akey2(i)=0
Else
akey2(i) = 1
End If
If bkey(i) = 0 And bkey(j} =0 Then
bkey2(i)=0
Elself bkey(i)= I And bkey(j}=1 Then
bkey2(i}=0
Else
bkey2(i} =1
End If
Next
akeystr = akeystr & akey2(i)
bkeystr = bkeystr & bkey2(i)
i=i+l
Next
AKeyTxt.Text = akeystr
xkeystr = bkeystr



StatusTextBox.Text = "All operations were completed successfully "
StatusTextBox, Text = "The final key is ready 1o use.”
AParityTxt. Text=""
ProgressButton.Text = "Restan”
progress = progress + |
Elself progress = 9 Then
ProgressButton.Text = "Start"
KLNumericUpDown.Enabled = True
EFNumericUpDown.Enabled = True
KLCheckBox.Enabled = True
EFCheckBox.Enabled = True
KLNumericUpDown.Value = 1000
EFNumericUpDown.Vaiue = 10
Alabel. Text = "[Key Length: 01"
Formi_Load(sender, ¢)
progress =0
End If
End Sub
Private Sub AKeyTxt_TexiChanged(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles AKevTxt. TextChanged
It progress > 0 Then
AlLabel. Text = "[Key Length: * & ksize.ToString & 1"
Ead If
End Sub
Private Sub btnCall_Click{ByVal sender As System.Object, By Val e As System.EventArgs) Handles
btnCall.Click
H TextBox!. TextLength =0 Then
MessageBox.Show(” n{INIBnFeynnaiidoamsirAndedioniy «, "dosnnfadeiulas.,
MessageBoxButtons. OK, MessageBoxlcon.Question, MessageBoxDefaultButton Button1)
Else
BName = TextBox1.Text
Form2.Show()
TextBox i.Enabled = False

TxiName.Enabled = False



binCall.Enabled = False
End T
End Sub
Private Sub EventTextBox_TextChanged{ByVal sender As System.Object, ByVal ¢ As System.EventArgs)
Handles EveniTextBox. TextChanged
BEven = EvemTextBox.Text
End Sub
Private Sub btnCancle_Click(ByVal sender As System.Object, ByVal € As Syslem.EventArgs) Handles
btnCancle.Click
Me.Close()
End Sub
End Class
- Bob’s code Form
Public Class Form2
Private Sub Form2_Load(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
MyBase.Load
SiatusTextBox.Text = "Program is wailing lor processes...”
EventTextBox.Text = "System:> Key Lergth and Error Factor is set to ¥ & ksize. ToString & " and " &
percent_error.ToString & ", respectively.” & vbCrLf
NamLabel. Text = " BName: " & CSi{BName)
BLabe). Text = "[Key Length: ()"
BKeyTxt.Text = "Bob's key"
End Sub
Private Sub ProgressButton_Click(ByVal sender As System.Object, ByVal e As System.EventArgs) Handles
ProgressBuiton.Click
If progress = 0 Then
BLabel. Text = "[Key Length: 0"
EventTextBox.Text = CSt{BEven)
BKeyTxt.Text = "Bob's key”
ProgressButton.Text = “Start™
StatusTextBox.Text = CStr(BStatus)
Elsel{ progress = | Then
xkeystr=""

BLabel.Text = "[Key Length: " & CStr(ksize) & "]



EventTextBox Text = CStr(BEven)}
BKeyTat.Text=""
ProgressButton. Text = CStr{Bpragress)
StatusTextBox.Text = CSu{BStatus)
Elsclf progress= 2 Then
ksize = ksize
ReDim bbase(ksize}
For i As Intcger =0 To ksize - 1
bbase(i) = RandomClass.Next{2)
Next i
For i As Integer =0 To ksize - |
Ifi <> 0 AndiMod 40 =0 Then
xkeystr = xkeystr
End If
If bbase(i) = 0 Then
xkeystr = xkeystr & "+"
Else
xkeystr = xkeystr & "x"
End If
Next i
BKeyTxt.Text = xkeystr
StatusTextBox.Text = "Alter generaled " & ksize. ToString & " bascs, Bob is wailing for the key [rom
Alice.By assume that + means a gqubit in basis [+1." & "x means a qubit in basis {x]."
BStatus = StatusTextBox.Text
progress = progress + 1
Elsclf progress = 3 Then
Blabel.Text = "[Key Length: " & CStr{ksize} & "}
EventTextBox.Text = CStr{BEven)
BKeyTxt.Text = CStr(xkeystr}
ProgressButton. Text = CStr(Bprogress)
StatusTextBox.Text = CStr{BStatus)
progress = progress + |
Elsclt progress = 4 Then
BLabel. Text = "[Key Length: " & CStr{ksize) & "}



EveniTextBox.Text = CStr{ BEven)
BKeyTxt. Text = CSir(xkeystr)
ProgressButton. Text = CStr{Bprogress)
StatusTextBox. Text = CStr(BStatus)
progress = progress + 1

Elself progress = 5 Then
Blabel. Text = "[Key Length: " & CStriksize} & "]"
EventTextBox.Text = CStr{BEven)
BKeyTxt.Text = CSir(xkeystr)
ProgressButton. Text = CSt{(Bprogress)
StatusTextBox.Text = CStr{ BStatus)
progress = progress + |

Elself progress = 6 Then
BLabei.Text = "[Key Length: " & CStrksize) & "}"
EventTextBox.Text = CStr{BEven}
BKeyTxt.Text = CStr{xkeystr)
ProgressButton. Text = CStr{Bprogress)
StatusTextBox.Text = CStr{BStatus)
progress = progress + |

Elsell progress = 7 Then
BLabel.Text = "[Key Length: * & CStriksize) & )"
EventTextBox.Text = CStr{BEven)
BXeyTxt.Text = CStr(xkeystr)
ProgressButton. Text = CStr{ Bprogress)
StatusTextBox. Text = CStr{BStatus)
progress = progress + )

Elsell progress = 8 Then
Bl.abel. Text = "[Kcy Length: " & CStrlksize) & "]"
EventTextBox.Text = CStr{BEven)
BKeyTxt.Text = CStr{xkeystr)
ProgressBution. Text = CSir(Bprogress)
StatusTextBox. Text = CStr(BStatus)

Elsclf progress = 9 Then
BKeyTxt.Text = CStr{xkeystr)



ProgressButton. Text = "Restart”
StatusTextBox. Text = "The final key is ready to use”
End If
End Sub
End Class
- code Moedule
Module Modulel
Public akey(10000) As Intcger
Public bkey(1000Q) As Integer
Public abase(10000) As Inleger
Public bbase{10000) As Integer
Public BName As String
Public BEven As String
Public BStatus As String
Public Bprogress As String
Public xkeystr As String
Public randvalue As Integer
Public ksize As [ntcger
Public percent_error As Integer
Public kerror As Single
Public inbsize As Integer
Public pass As Integer
Public disclosedbit As Integer
Public correctedbit As Integer
Public progress As Intcger
Public RandomClass As New Random()

End Module



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	5.1 Chapter  1
	5.2 Chapter  2
	5.3 Chapter  3
	5.4 Chapter  4
	5.5 Chapter  5
	6 Bibliography
	7 Appendix



