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Public Sub 

Calculate_Entropy(ByteArray() As 

Byte) 

    Dim Entropy As Double 

    Dim CharCount(255) As Long 

    Dim X As Long 

    Dim Prob As Double 

    Dim PacLen As Double 

    Dim TotFreq As Long 

    TotFreq = UBound(ByteArray) + 1 

    Entropy = 0 

    For X = 0 To UBound(ByteArray)  

        CharCount(ByteArray(X)) = 

CharCount(ByteArray(X)) + 1 

    Next 

    PacLen = 0 

    For X = 0 To 255 

        PacLen = PacLen - CharCount(X) 

* Log2(CharCount(X) / TotFreq)  

    Next 

    Entropy = PacLen / TotFreq  

    PacLen = CLng(PacLen / 8)  

    MsgBox "Entropy = " & 

Format(Entropy, "0.00") & " bits per 

byte" & Chr(13) & "Minimum 

filelengt = " & PacLen & " bytes"  

End Sub 

 

Public Function Log2(P)  

    If P = 0 Then 

        Log2 = 0 

    Else 

        Log2 = Log(P) / Log(2)  

    End If 

End Function 

This module calculates the CRC32-

checksum of a certain bytestream 

Dim CrcTableInit As Boolean 

Dim CRCTable(0 To 255) As Long  

 

Public Function 

calcCRC32(ByteArray() As Byte) As 

Long 

    Dim i As Long 

    Dim crc As Long 

    If CrcTableInit = False Then Call 

Init_CRCTable 

    crc = -1 

    For i = 0 To UBound(ByteArray) - 1 

        crc = (((crc And &HFFFFFF00) \ 

&H100) And &HFFFFFF) Xor 

(CRCTable((crc And &HFF) Xor 

ByteArray(i))) 

    Next i 

    crc = crc Xor &HFFFFFFFF 

    calcCRC32 = crc 

End Function 

 

Private Sub Init_CRCTable() 

    Dim i As Long 

    Dim J As Long 

    Dim Limit As Long 

    Dim crc As Long 

    Limit = &HEDB88320 

    For i = 0 To 255 

        crc = i 

        For J = 0 To 7 

            If crc And 1 Then  

              crc = (((crc And &HFFFFFFFE) 

\ 2) And &H7FFFFFFF) Xor Limit 

            Else 

              crc = ((crc And &HFFFFFFFE) 

\ 2) And &H7FFFFFFF 

            End If 

        Next J 

        CRCTable(i) = crc 

    Next i 

    CrcTableInit = True 

End Sub 

 

Location Based Encoding 

 

Private Dictionary As String 

Private CharCount(256) As Long 
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Private Bitlen(255) As Long 

Private BitStart() As Integer  

Private CharVal(255) As Long 

Private OutStream() As Byte 

Private OutPos As Long 

Private OutByteBuf As Integer 

Private OutBitCount As Integer  

Private MinBitsToRead As Byte  

 

Public Sub 

Compress_LBE(ByteArray() As Byte, 

Optional WichType As Integer = 2)  

    Dim AscPos As Byte 

    Dim InPos As Long 

    Dim OrgFileLenght As Long 

    Call Init_LBE 

            Call Init_LBE_Flat 

    InPos = 0 

    OrgFileLenght = 

UBound(ByteArray) 

    ReDim OutStream(500) 

    Do While InPos <= 

UBound(ByteArray) 

        AscPos = InStr(Dictionary, 

Chr(ByteArray(InPos))) - 1 

        Call 

AddBitsToOutStream(CharVal(AscPo

s), CInt(Bitlen(AscPos)))  

        Call 

update_Model(ByteArray(InPos)) 

        InPos = InPos + 1 

    Loop 

'fill up the last byte  

    Do While OutBitCount > 0  

        Call AddBitsToOutStream(0, 1) 

    Loop 

    ReDim ByteArray(OutPos + 3) 

    Call CopyMem(ByteArray(0), 

OutStream(0), OutPos) 

    ByteArray(OutPos) = 

Int(OrgFileLenght / &H1000000) 

And &HFF 

    ByteArray(OutPos + 1) = 

Int(OrgFileLenght / &H10000) And 

&HFF 

    ByteArray(OutPos + 2) = 

Int(OrgFileLenght / &H100) And 

&HFF 

    ByteArray(OutPos + 3) = 

OrgFileLenght And &HFF 

End Sub 

 

Public Sub 

DeCompress_LBE(ByteArray() As 

Byte, Optional WichType As Integer 

= 2) 

    Dim InPos As Long 

    Dim InBit As Integer 

    Dim OrgFileLenght As Long 

    Dim Blen As Byte 

    Dim BitVal As Long 

    Dim AscVal As Byte 

    Dim X As Long 

    Call Init_LBE 

            Call Init_LBE_Flat 

    OrgFileLenght = 

ByteArray(UBound(ByteArray) - 3) 

    OrgFileLenght = 

CLng(OrgFileLenght) * 256 + 

ByteArray(UBound(ByteArray) - 2) 

    OrgFileLenght = 

CLng(OrgFileLenght) * 256 + 

ByteArray(UBound(ByteArray) - 1) 

    OrgFileLenght = 

CLng(OrgFileLenght) * 256 + 

ByteArray(UBound(ByteArray)) 

    InPos = 0 

    InBit = 0 

    ReDim OutStream(OrgFileLenght) 

    Do While OutPos <= 

OrgFileLenght 

        BitVal = 0 

        Blen = 0 

        For X = 1 To MinBitsToRead 

            BitVal = BitVal * 2 + 

ReadBitsFromArray(ByteArray, 

InPos, InBit, 1) 

            Blen = Blen + 1 

        Next 
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        Do 

            For X = BitStart(Blen) To 

BitStart(Blen + 1) - 1 

                If CharVal(X) = BitVal Then  

                    AscVal = 

ASC(Mid(Dictionary, X + 1, 1)) 

                    Call 

AddCharToArray(OutStream, 

OutPos, AscVal) 

                    Call 

update_Model(AscVal) 

                    Exit Do 

                End If 

            Next 

            BitVal = BitVal * 2 + 

ReadBitsFromArray(ByteArray, 

InPos, InBit, 1) 

            Blen = Blen + 1 

        Loop 

    Loop 

    ReDim ByteArray(OutPos - 1) 

    Call CopyMem(ByteArray(0), 

OutStream(0), OutPos) 

End Sub 

 

Private Sub Init_LBE()  

    Dim X As Integer 

    Dictionary = "" 

    For X = 0 To 255 

        Dictionary = Dictionary & Chr(X) 

        CharCount(X) = 0 

    Next 

    CharCount(256) = 0 

    Dim OutStream(500) 

    OutPos = 0 

    OutByteBuf = 0 

    OutBitCount = 0 

End Sub 

 

Private Sub update_Model(Char As 

Byte) 

    Dim Dictpos As Integer 

    Dim OldPos As Integer 

    Dim Temp As Long 

    Dictpos = InStr(Dictionary, 

Chr(Char)) - 1 

    OldPos = Dictpos 

    CharCount(Dictpos) = 

CharCount(Dictpos) + 1 

    Do While Dictpos > 0 

        If CharCount(Dictpos) < 

CharCount(Dictpos - 1) Then Exit Do 

        Temp = CharCount(Dictpos - 1) 

        CharCount(Dictpos - 1) = 

CharCount(Dictpos) 

        CharCount(Dictpos) = Temp 

        Dictpos = Dictpos - 1 

    Loop 

    If OldPos = Dictpos Then Exit Sub  

    Dictionary = Left(Dictionary, 

Dictpos) & Chr(Char) & 

Mid(Dictionary, Dictpos + 1, OldPos 

- Dictpos) & Mid(Dictionary, OldPos 

+ 2) 

End Sub 

 

Private Sub Init_LBE_Flat()  

' 

'   0   1   5   9   14  20  27  

'   2   4   8   13  19  26  

'   3   7   12  18  25  

'   6   11  17  24  

'   10  16  23 

'   15  22 

'   21 

'   a first 1 represents that the row 

has reached 

'   the second 1 represents that the 

character has been reached 

' 

'   0 = "11"        10= "000011"    20= 

"1000001" 

'   1 = "011"       11= "000101"  

'   2 = "101"       12= "001001"  

'   3 = "0011"      13= "010001"  
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'   4 = "0101"      14= "100001"  

'   5 = "1001"      15= "0000011"  

'   6 = "00011"     16= "0000101"  

'   7 = "00101"     17= "0001001"  

'   8 = "01001"     18= "0010001"  

'   9 = "10001"     19= "0100001"  

'   There are 20 char acters that will 

be profitable 

    Dim X As Integer 

    Dim Value As Long 

    Dim Blen As Byte 

    MinBitsToRead = 2 

    Value = 3 

    Blen = 1 

    ReDim BitStart(10) 

    For X = 0 To 255 

        If Value > 2 ^ Blen Then  

            Blen = Blen + 1 

            Value = 3 

            If Blen > UBound(BitStart) 

Then 

                ReDim Preserve 

BitStart(Blen) 

            End If 

            BitStart(Blen) = X 

        End If 

        Bitlen(X) = Blen 

        CharVal(X) = Value 

        Value = (Value * 2) - 1 

    Next 

    ReDim Preserve BitStart(Blen + 1)  

    BitStart(Blen + 1) = 256  

End Sub 

Private Function BinToDec(BinValue 

As String) 

    Dim X As Integer 

    For X = 1 To Len(BinValue)  

        If Mid(BinValue, X, 1) = "1" 

Then BinToDec = BinToDec + 2 ^ 

(Len(BinValue) - X) 

    Next 

End Function 

this sub will add an amount of bits 

into the outputstream 

Private Sub 

AddBitsToOutStream(Number As 

Long, Numbits As Integer) 

    Dim X As Long 

    For X = Numbits - 1 To 0 Step -1 

        OutByteBuf = OutByteBuf * 2 + 

(-1 * ((Number And CDbl(2 ^ X)) > 

0)) 

        OutBitCount = OutBitCount + 1  

        If OutBitCount = 8 Then  

            OutStream(OutPos) = 

OutByteBuf 

            OutBitCount = 0 

            OutByteBuf = 0 

            OutPos = OutPos + 1  

            If OutPos > 

UBound(OutStream) Then 

                ReDim Preserve 

OutStream(OutPos + 500) 

            End If 

        End If 

    Next 

End Sub 

 

'this function will return a value out 

of the amaunt of bits you asked for  

Private Function 

ReadBitsFromArray(FromArray() As 

Byte, FromPos As Long, FromBit As 

Integer, Numbits As Integer) As 

Long 

    Dim X As Integer 

    Dim Temp As Long 

    For X = 1 To Numbits  

        Temp = Temp * 2 + ( -1 * 

((FromArray(FromPos) And 2 ^ (7 - 

FromBit)) > 0)) 

        FromBit = FromBit + 1 

        If FromBit = 8 Then 

            If FromPos + 1 > 

UBound(FromArray) Then 

                Do While X < Numbits 
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                    Temp = Temp * 2 

                    X = X + 1 

                Loop 

                FromPos = FromPos + 1 

                Exit For 

            End If 

            FromPos = FromPos + 1 

            FromBit = 0 

        End If 

    Next 

    ReadBitsFromArray = Temp 

End Function 

 

'this sub will add a char into the 

outputstream 

Private Sub 

AddCharToArray(Toarray() As Byte, 

ToPos As Long, Char As Byte) 

    If ToPos > UBound(Toarray) Then 

ReDim Preserve Toarray(ToPos + 

500) 

    Toarray(ToPos) = Char 

    ToPos = ToPos + 1  

End Sub 

Prekompresi  

Frekuensi shifter 

Option Explicit 

 

Private Dictionary As String 

Private CharCount(256) As Long 

 

Public Sub 

FrequentShifter_Coder(ByteArray() 

As Byte) 

    Dim X As Long 

    Dim Temp As Byte 

    Call Init_FrequentShifter 

    For X = 0 To UBound(ByteArray)  

        Temp = ByteArray(X) 

        ByteArray(X) = InStr(Dictionary, 

Chr(Temp)) - 1 

        'Debug.Print X, Temp, 

ByteArray(X)' 

        Call update_Model(Temp) 

    Next 

    'For X = 0 To 255' 

   ' Debug.Print X; "="; 

Mid(Dictionary, X + 1, 1); " , ";'  

 

Public Sub 

FrequentShifter_DeCoder(ByteArray

() As Byte) 

    Dim X, XX As Long 

    Dim Temp As Byte 

    Call Init_FrequentShifter 

    For X = 0 To UBound(ByteArray)  

        Temp = ASC(Mid(Dictionary, 

ByteArray(X) + 1, 1)) 

        ByteArray(X) = Temp 

        Call update_Model(Temp) 

Mid(Dictionary, XX + 1, 1); ",";'  

    Next 

End Sub 

Private Sub Init_FrequentShifter() 

    Dim X As Integer 

    Dictionary = "" 

    For X = 0 To 255 

        Dictionary = Dictionary & Chr(X) 

        CharCount(X) = 0 

     Next 

    CharCount(256) = 0 

End Sub 

 

Private Sub update_Model(Char As 

Byte) 

    Dim Dictpos As Integer 

    Dim OldPos As Integer 

    Dim Temp As Long 

    Dictpos = InStr(Dictionary, 

Chr(Char)) - 1 

    OldPos = Dictpos 
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    CharCount(Dictpos) = 

CharCount(Dictpos) + 1 

    Do While Dictpos > 0 

        If CharCount(Dictpos) < 

CharCount(Dictpos - 1) Then Exit Do 

        Temp = CharCount(Dictpos - 1) 

        CharCount(Dictpos - 1) = 

CharCount(Dictpos) 

        CharCount(Dictpos) = Temp 

        Dictpos = Dictpos - 1 

    Loop 

    If OldPos = Dictpos Then Exit Sub  

    Dictionary = Left(Dictionary, 

Dictpos) & Chr(Char) & 

Mid(Dictionary, Dictpos + 1, OldPos 

- Dictpos) & Mid(Dictionary, OldPos 

+ 2) 

End Sub 

Burrows Wheeler 

Transform 

'This is a Burrows-Wheeler 

transform coder 

'It works by sorting al the data in 

lexicographical order 

'and the it takes the last character 

of each array 

'---------------------- Transform------------

----------  

'The array must be seen as a circle 

so LAST+1=FIRST 

'then you make copies of it len(text) 

times but every copy has shift 1 to 

the right 

'then you can sort the strings  

' 

'example: Hariyanto 

' 

'   original                    sorted 

' 

'   0 = H a r i y a n t o       0 = 0 = H a r 

i y a n t o 

'   1 = a r i y a n t o H       1 = 5 = a n t 

o H a r i y 

'   2 = r i y a n t o H a       2 = 1 = a r i y 

a n t o H 

'   3 = i y a n t o H a r       3 = 3 = i y a 

n t o H a r 

'   4 = y a n t o H a r i       4 = 6 = n t o 

H a r i y a 

'   5 = a n t o H a r i y       5 = 8 = o H a 

r i y a n t 

'   6 = n t o H a r i y a       6 = 2 = r i y a 

n t o H a 

'   7 = t o H a r i y a n       7 = 7 = t o H 

a r i y a n 

'   8 = o H a r i y a n t       8 = 4 = y a n 

t o H a r i  

' 

'if u take the last characters of the 

sorted strings u'll get 

'   oyHratani with prefix 2  

'don't forget the prefix (without it 

you won't get the original text back)  

'------------------- Decode------------------

----- 

'The thing we need to do is create 

another string with the same 

contents 

'and sort that other string so that 

we get 

' 

'place: 0 1 2 3 4 5 6 7 8  

'org:   o y H r a t a n i  

'new:   H a a i n o r t y  

' 

'now where gone create a 

transformation table 

'If we take the first 'H' as position 0 

and look it up in the org we'll see  

'that we find the first 'H' in place 2. 

This means that TV(0)=2  

'The first 'a' in new we'll find as the 

first 'a' in org. so TV(1)=4  

'after doing all the characters u will 

get a table like this 

'( 2 , 4 , 6 , 8 , 7 , 0 , 3 , 5 , 1 ) this is 

base 0 

'with help if the prefix we now gen 

get the original string back 

according to 

'the next 

' 

'   Offset=prefix  
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'   For i = 0 To lenght of text  

'       BWT_DeCodecString = 

BWT_DeCodecString & 

Chr(L(Offset)) 

'       Offset = TV(Offset)  

'   Next 

' 

 

Public Sub 

BWT_CodecArray4(ByteArray() As 

Byte) 

    Dim F() As Long 

    Dim FTemp() As Long 

    Dim OutStream() As Byte 

    Dim i As Long 

    Dim J As Long 

    Dim b As Long 

    Dim L As Long 

    Dim t As Long 

    Dim r As Long 

    Dim d As Long 

    Dim K As Long 

    Dim Y As Long 

    Dim Z As Long 

    Dim Q As Integer 

    Dim ASC As Integer 

    Dim FileLength As Long 

    Dim P(1 To 100) As Long  

    Dim W(1 To 100) As Long  

    Dim X As Long 

    Dim Prefix As Long 

    Dim CharCount(255) As Long 

    Dim TempCount() As Long 

    Dim Spos(255) As Long 

    Dim TPos() As Long 

    Dim CheckPos As Long 

    Dim NuPos As Long 

    FileLength = UBound(ByteArray) 

    ReDim F(FileLength) 

'This is the speedsort method wich 

is the fastest as far as i know 

'first whe collect the frequentie of 

each char 

    For X = 0 To FileLength  

        CharCount(ByteArray(X)) = 

CharCount(ByteArray(X)) + 1 

    Next 

'then where gone create the offset 

pointers 

    NuPos = 0 

    For X = 0 To 255 

        If CharCount(X) > 0 Then  

            Spos(X) = NuPos 

            NuPos = NuPos + 

CharCount(X) 

        End If 

    Next 

'and last where place the pointers in 

order 

    For X = 0 To FileLength  

        F(Spos(ByteArray(X))) = X 

        Spos(ByteArray(X)) = 

Spos(ByteArray(X)) + 1 

    Next 

 

'The BytePointers are now sorted  

'and now where cone try to create 

lexicograpical sorted arrays 

'Lets start with a speedsort method 

and finish the job with Quicksort  

    For ASC = 0 To 255 

        If CharCount(ASC) > 1 Then 

            ReDim TempCount(255) 

            ReDim TPos(255) 

            ReDim 

FTemp(CharCount(ASC) - 1) 

            NuPos = Spos(ASC) - 

CharCount(ASC) 

            Z = 0 

            For X = NuPos To NuPos + 

CharCount(ASC) - 1 

                FTemp(Z) = F(X) 

                Z = Z + 1 
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            Next 

            For X = 0 To CharCount(ASC) - 

1 

                Z = FTemp(X) + 1: If Z > 

FileLength Then Z = Z - FileLength - 1 

                TempCount(ByteArray(Z)) = 

TempCount(ByteArray(Z)) + 1 

            Next 

            For X = 0 To 255 

                If TempCount(X) > 0 Then  

                    TPos(X) = NuPos 

                    NuPos = NuPos + 

TempCount(X) 

                End If 

            Next 

            For X = 0 To CharCount(ASC) - 

1 

                Z = FTemp(X) + 1: If Z > 

FileLength Then Z = Z - FileLength - 1 

                F(TPos(ByteArray(Z))) = 

FTemp(X) 

                TPos(ByteArray(Z)) = 

TPos(ByteArray(Z)) + 1 

            Next 

            NuPos = Spos(ASC) - 

CharCount(ASC) 

            For Q = 0 To 255 

                If TempCount(Q) > 0 Then  

                    L = NuPos 

                    r = NuPos + 

TempCount(Q) - 1 

                    NuPos = NuPos + 

TempCount(Q) 

                    If TempCount(Q) > 1 

Then GoSub QuickSort 

                End If 

            Next 

        End If 

    Next 

' The array is sorted so let get the 

last characters and store them  

' in the output stream  

    ReDim OutStream(FileLength + 2) 

    For i = 0 To FileLength 

        If F(i) = 1 Then Prefix = i  

        If F(i) = 0 Then 

            OutStream(i) = 

ByteArray(FileLength) 

        Else 

            OutStream(i) = ByteArray(F(i) 

- 1) 

        End If 

    Next 

    OutStream(FileLength + 1) = 

Int(Prefix / &H100) And &HFF  

    OutStream(FileLength + 2) = 

Prefix And &HFF 

end_Test: 

    ReDim 

ByteArray(UBound(OutStream)) 

    Call CopyMem(ByteArray(0), 

OutStream(0), UBound(OutStream) 

+ 1) 

    Exit Sub 

     

QuickSort: 

    K = 1 

    P(K) = L 

    W(K) = r 

    d = 1 

    Do 

toploop: 

        If r - L < 10 Then GoTo bubsort  

        i = L 

        J = r 

        While J > i 

            Y = F(i) + 1: If Y > FileLength 

Then Y = Y - FileLength - 1 

            Z = F(J) + 1: If Z > FileLength 

Then Z = Z - FileLength - 1 

            Do While ByteArray(Y) = 

ByteArray(Z) 

                Y = Y + 1: If Y > FileLength 

Then Y = Y - FileLength - 1 

                Z = Z + 1: If Z > FileLength 

Then Z = Z - FileLength - 1 

            Loop 



A-9                                               Universitas Kristen Maranatha 

 

            If ByteArray(Y) > ByteArray(Z) 

Then 

                t = F(J) 

                F(J) = F(i) 

                F(i) = t 

                d = -d 

            End If 

            If d = -1 Then 

                J = J - 1 

            Else 

                i = i + 1 

            End If 

        Wend 

        J = J + 1 

        K = K + 1 

        If i - L < r - J Then 

            P(K) = J 

            W(K) = r 

            r = i 

        Else 

            P(K) = L 

            W(K) = i 

            L = J 

        End If 

        d = -d 

        GoTo toploop 

bubsort: 

    If r - L > 0 Then 

        For i = L To r  

            b = i 

            For J = b + 1 To r 

                Y = F(J) + 1: If Y > FileLength 

Then Y = Y - FileLength - 1 

                Z = F(b) + 1: If Z > 

FileLength Then Z = Z - FileLength - 1 

                Do While ByteArray(Y) = 

ByteArray(Z) 

                    Y = Y + 1: If Y > F ileLength 

Then Y = Y - FileLength - 1 

                    Z = Z + 1: If Z > FileLength 

Then Z = Z - FileLength - 1 

                Loop 

                If ByteArray(Y) < 

ByteArray(Z) Then b = J 

            Next J 

            If i <> b Then 

                t = F(b) 

                F(b) = F(i) 

                F(i) = t 

            End If 

        Next i 

    End If 

    L = P(K) 

    r = W(K) 

    K = K - 1 

    Loop Until K = 0 

    Return 

 

End Sub 

 

'Here whe gone restore the BWT -

coded string 

Public Sub 

BWT_DeCodecArray4(ByteArray() 

As Byte) 

    Dim TV() As Long 

    Dim Spos(255) As Long 

    Dim FileLength As Long 

    Dim OffSet As Long 

    Dim X As Long 

    Dim Y As Long 

    Dim NuPos As Long 

    Dim CharCount(255) As Long 

    Dim OutStream() As Byte 

    FileLength = UBound(ByteArray) 

'read the offset and restore the 

original size 

    OffSet = 

CLng(ByteArray(FileLength - 1)) * 

256 + ByteArray(FileLength) 
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    ReDim Preserve 

ByteArray(FileLength - 2) 

    FileLength = UBound(ByteArray) 

    ReDim OutStream(FileLength) 

    ReDim TV(FileLength) 

'Lets use the speedsort method to 

sort the array 

'(no need to do it lexicographical)  

    For X = 0 To FileLength  

        CharCount(ByteArray(X)) = 

CharCount(ByteArray(X)) + 1 

    Next 

    NuPos = 0 

' Place the items in the sorted arr ay. 

    For X = 0 To 255 

        Spos(X) = NuPos 

        NuPos = NuPos + CharCount(X)  

    Next 

'Now whe have the original and the 

sorted array so whe can construct  

'a transformation tabel 

    For X = 0 To FileLength  

        TV(Spos(ByteArray(X))) = X  

        Spos(ByteArray(X)) = 

Spos(ByteArray(X)) + 1 

    Next 

'with use of the transformation 

tabel and the offset whe can 

reconstruct 

'the original data 

    For X = 0 To FileLength  

        OutStream(X) = 

ByteArray(OffSet) 

        OffSet = TV(OffSet)  

    Next 

    Call CopyMem(ByteArray(0), 

OutStream(0), UBound(OutStream) 

+ 1) 

End Sub 

 

Move To Front 

Option Explicit 

'this is a Move To Front Coder which 

returns a lot of 

'small numbers because when a 

value is found it will be 

'placed at the start of the dictionary  

'There are two methods in this 

module 

' 

'The first one uses a standard 

dictionary excisting of all the  

'ascii characters 

'The second one creates a dictionary 

while it is coding 

'this dictionary has to be stored to 

get the decoder work 

 

Public Sub MTF_CoderArray(bytes() 

As Byte, Optional Dictionary As 

String = "") 

    Dim DictString As String 

    Dim NewPos As Integer 

    Dim X As Long 

    If Dictionary = "" Then  

        For X = 0 To 255 

            DictString = DictString & 

Chr(X) 

        Next 

    Else 

        DictString = Dictionary 

    End If 

    For X = 0 To UBound(bytes)  

        NewPos = InStr(DictString, 

Chr(bytes(X))) 

        DictString = Chr(bytes(X)) & 

Left(DictString, NewPos - 1) & 

Mid(DictString, NewPos + 1) 

        bytes(X) = NewPos - 1 

    Next 

End Sub 

PublicSub 

MTF_DeCoderArray(bytes() As Byte, 

Optional Dictionary As String = "")  

    Dim DictString As String 

    Dim NewString As String 

    Dim NewPos As Integer 
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    Dim X As Long 

    If Dictionary = "" Then  

        For X = 0 To 255 

            DictString = DictString & 

Chr(X) 

        Next 

    Else 

        DictString = Dictionary 

    End If 

    For X = 0 To UBound(bytes)  

        NewPos = bytes(X) + 1  

        bytes(X) = ASC(Mid(DictString, 

NewPos, 1)) 

        DictString = Mid(DictString, 

NewPos, 1) & Left(DictString, 

NewPos - 1) & Mid(DictString, 

NewPos + 1) 

    Next 

End Sub 

Global module 

Public Sub Copy_Orig2Work() 

    ReDim 

WorkArray(UBound(OriginalArray)) 

    Call CopyMem(WorkArray(0), 

OriginalArray(0), 

UBound(OriginalArray) + 1) 

End Sub 

 

'copy the workarray to the original 

array so that whe can apply a  

'second compress/coder on the file  

Public Sub Copy_Work2Orig() 

    ReDim 

OriginalArray(UBound(WorkArray)) 

    Call CopyMem(OriginalArray(0), 

WorkArray(0), UBound(WorkArray) 

+ 1) 

End Sub 

 

'This sub is used to start a coder  

'whichcoder is the constant of the 

codertype 

'Decode is used to say if we want to 

code or decode 

Public Sub Start_Coder(WichCoder) 

    Dim Decode As Boolean 

    Dim StTime As Double 

    Dim Text As String 

    Dim LastUsed As Integer 

    If UBound(OriginalArray) = 0 Then 

        MsgBox "There is nothing to 

code/Decode" 

        Exit Sub 

    End If 

    If AutoDecodeIsOn = False Then  

        Decode = True 

        frmCodeDecode.Show vbModal 

        DoEvents 

        If CompDecomp = 0 Then Exi t 

Sub 

        If CompDecomp = 1 Then 

Decode = False 

    Else 

        Decode = True 

    End If 

    If Decode = True Then  

        LastUsed = 

UsedCodecs(UBound(UsedCodecs)) 

        If JustLoaded = True Then 

LastUsed = 0 

        If (WichCoder Or 128) <> 

LastUsed Then 

            Text = "This is not coded with 

the " & CodName(WichCoder) & 

Chr(13) 

            If LastUsed = 0 Then  

                Text = Text & "Its not 

coded at all" 

            Else 

                If LastUsed > 128 Then  

                    Text = Text & "Its coded 

with the " & CodName(LastUsed 

And 127) 

                Else 

                    Text = Text & "Its 

compressed with " & 

CompName(LastUsed) 

                End If 
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            End If 

            MsgBox Text 

            Exit Sub 

        End If 

    Else 

        LastCoder = WichCoder Or 128 

    End If 

    LastDeCoded = Decode 

    Call Copy_Orig2Work 

    If JustLoaded = True Then  

        JustLoaded = False 

        ReDim UsedCodecs(0) 

    End If 

    StTime = Timer 

    master.MousePointer = 

MousePointerConstants.vbHourglas

s 

    Select Case WichCoder  

        Case 2 

            If Decode = False Then Call 

FrequentShifter_Coder(WorkArray) 

            If Decode = True Then Call 

FrequentShifter_DeCoder(WorkArra

y) 

        Case 3 

            If Decode = False Then Call 

BWT_CodecArray4(WorkArray) 

            If Decode = True Then Call 

BWT_DeCodecArray4(WorkArray) 

        Case 6 

            If Decode = False Then Call 

MTF_CoderArray(WorkArray) 

            If Decode = True Then Call 

MTF_DeCoderArray(WorkArray) 

    End Select 

    master.MousePointer = 

MousePointerConstants.vbDefault 

    If AutoDecodeIsOn = False Then  

        Call Show_Statistics(False, 

WorkArray, Timer - StTime) 

    End If 

End Sub 

 

'This sub is used to start a 

compressor 

'whichcoder is the con stant of the 

compressortype 

'Decode is used to say if we want to 

compress or decompress 

Public Sub 

Start_Compressor(WichCompressor

) 

    Dim Decompress As Boolean 

    Dim Dummy As Boolean 

    Dim StTime As Double 

    Dim Text As String 

    Dim LastUsed As Integer 

    If UBound(OriginalArray) = 0 Then 

        MsgBox "There is nothing to 

compress/Decompress" 

        Exit Sub 

    End If 

    If AutoDecodeIsOn = False Then  

        Decompress = True 

        frmCompDecomp.Show 

vbModal 

        DoEvents 

        If CompDecomp = 0 Then Exit 

Sub 

        If CompDecomp = 1 Then 

Decompress = False 

    Else 

        Decompress = True 

    End If 

    If Decompress = True Then  

        LastUsed = 

UsedCodecs(UBound(UsedCodecs)) 

        If JustLoaded = True Then 

LastUsed = 0 

        If WichCompressor <> LastUsed 

Then 

            Text = "This is not 

compressed with " & 

CompName(WichCompressor) & "." 

& Chr(13) 

            If LastUsed = 0 Then  

                Text = Text & "Its not 

compressed at all" 
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            Else 

                If LastUsed > 128 Then 

                    Text = Text & "Its coded 

with the " & CodName(LastUsed 

And 127) 

                Else 

                    Text = Text & "Its 

compressed with " & 

CompName(LastUsed) 

                End If 

            End If 

            MsgBox Text 

            Exit Sub 

        End If 

    Else 

        LastCoder = WichCompressor 

    End If 

    Call Copy_Orig2Work 

    LastDeCoded = Decompress 

    If JustLoaded = True Then  

        JustLoaded = False 

        ReDim UsedCodecs(0) 

    End If 

    master.MousePointer = 

MousePointerConstants.vbHourglas

s 

    StTime = Timer 

    Select Case WichCompressor 

        Case 38 

            If Decompress = False Then 

Call Compress_LBE(WorkArray, 1) 

            If Decompress = True Then 

Call DeCompress_LBE(WorkArray, 1) 

    End Select 

    master.MousePointer = 

MousePointerConstants.vbDefault 

    If AutoDecodeIsOn = False Then  

        Call Show_Statistics(False, 

WorkArray, Timer - StTime) 

    End If 

End Sub 

'this sub is used to load a chosen file  

Public Sub load_File(Name As 

String) 

    Dim FreeNum As Integer 

    If Name = "" Then Exit Sub  

    FreeNum = FreeFile 

    Open Name For Binary As 

#FreeNum 

    ReDim OriginalArray(0 To 

LOF(FreeNum) - 1) 

    Get #FreeNum, , OriginalArray() 

    Close #FreeNum 

    JustLoaded = True 

    Call 

Split_Header_From_File(OriginalArr

ay) 

    master.Caption = "Test Programm 

For Compressors  [file = " & 

LoadFileName & "]" 

    OriginalSize = 

UBound(OriginalArray) + 1 

    Call Show_Statistics(True, 

OriginalArray) 

End Sub 

'this sub is used to see if the file just 

loaded is a file which is  

'stored by this programm and is 

already coded/compressed 

Private Sub 

Split_Header_From_File(ByteArray() 

As Byte) 

    Dim HeadText As String 

    Dim X As Integer 

    Dim CodecsUsed As Integer 

    Dim Version As String 

    Dim InPos As Long 

    If UBound(ByteArray) < 3 Then 

Exit Sub  'original file to small  

    InPos = UBound(ByteArray) 

    For X = 0 To 2 

        HeadText = HeadText & 

Chr(ByteArray(InPos)) 

        InPos = InPos - 1 

    Next 

    If HeadText <> "UCF" Then Exit 

Sub  'this is an un -UCF'ed file 
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    Version = Chr(ByteArray(InPos)) 

    InPos = InPos - 1 

    Select Case Version 

        Case "0" 

            CodecsUsed = 

ByteArray(InPos) 

            InPos = InPos - 1 

            ReDim 

UsedCodecs(CodecsUsed) 

            For X = 1 To CodecsUsed 

                UsedCodecs(X) = 

ByteArray(InPos) 

                InPos = InPos - 1 

            Next 

            ReDim Preserve 

ByteArray(InPos) 

    End Select 

    ReDim WorkArray(0) 

    For X = 0 To 255 

        master.Bars(1 * 256 + X).Visible 

= False 

    Next 

    master.AscTab(1).Clear 

    master.FreqTab(1).Clear 

    master.FileSize(1).Caption = " " 

    master.MaxValue(1).Caption = 

"Maximum" 

    master.MidValue(1).Caption = 

"Medium" 

    master.LowValue(1).Caption = 

"Lowest" 

    JustLoaded = False 

End Sub 

 

'this sub is used to save a file  

'if the file was coded/compressed 

the types of coders/compressors 

used 

'will be saved with the file so that 

we can recall it later 

Public Sub Save_File_As(ByteArray() 

As Byte, source As Boolean) 

    Dim FileNr As Integer 

    Dim HeadArray() As Byte 

    Dim OutHead As Integer 

    Dim HeadText As String 

    Dim Answer As Integer 

    Dim CodecsUsed As Integer 

    Dim SaveName As String 

    Dim ExtPos As Integer 

    Dim Temp As Integer 

    Dim X As Integer 

    If UBound(ByteArray) = 0 Then  

        MsgBox "There is nothing to be 

saved" 

        Exit Sub 

    End If 

    If source = False And LastCoder <> 

0 Then Call 

AddCoder2List(LastCoder) 

    If UBound(UsedCodecs) = 0 And 

UBound(ByteArray) = 

UBound(OriginalArray) Then 

        Answer = MsgBox("The file to 

save is the same as the original file" 

& Chr(13) & "Still want to save this 

file", vbYesNo + vbExclamation)  

        If Answer = vbNo Then 

            Exit Sub 

        End If 

    End If 

Ask_SaveName: 

    SaveName = "" 

    master.Cdlg.DialogTitle = "Type in 

the name you want to save with"  

    master.Cdlg.FileName = "" 

    master.Cdlg.ShowSave 

    SaveName = 

master.Cdlg.FileName 

    If SaveName = "" Then 

        If source = False And LastCoder 

<> 0 Then 

            ReDim Preserve 

UsedCodecs(UBound(UsedCodecs) - 

1) 

            LastCoder = 

UsedCodecs(UBound(UsedCodecs)) 
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        End If 

        Exit Sub 

    End If 

    Temp = 0 

    Do 

        ExtPos = Temp 

        Temp = InStr(ExtPos + 1, 

SaveName, ".") 

    Loop While Temp <> 0 

    If ExtPos = 0 Or ExtPos < 

Len(SaveName) - 5 Then 

        SaveName = SaveName & ".txt" 

    End If 

'store the header in reversed order 

at the end of the file  

    HeadText = "UCF0" 

    If LastCoder = 0 And source = 

False Then 

        CodecsUsed = 0 

    Else 

        CodecsUsed = 

UBound(UsedCodecs) 

    End If 

    ReDim HeadArray(4 + 

CodecsUsed) 

    OutHead = 0 

    For X = CodecsUsed To 1 Step -1 

        HeadArray(OutHead) = 

UsedCodecs(X) 

        OutHead = OutHead + 1  

    Next 

    HeadArray(OutHead) = 

CodecsUsed 

    OutHead = OutHead + 1  

    For X = Len(HeadText) To 1 Step -

1 

        HeadArray(OutHead) = 

ASC(Mid(HeadText, X, 1)) 

        OutHead = OutHead + 1  

    Next 

    FileNr = FreeFile 

    If Dir(SaveName, vbNormal) <> "" 

Then 

        Answer = MsgBox("File already 

exists" & Chr(13) & Chr(13) & 

"Overwrite", vbCritical + vbYesNo) 

        If Answer = vbNo Then 

            GoTo Ask_SaveName 

        End If 

        Kill SaveName   'first remove it 

otherwise size is not adjusted  

    End If 

    Open SaveName For Binary As 

#FileNr 

    Put #FileNr, , ByteArray() 

    If CodecsUsed > 0 Then 

        Put #FileNr, , HeadArray() 

    End If 

    Close #FileNr 

End Sub 

 

'this sub is used to show the 

statistics of a file  

'it can display both the original  as 

the workarray 

Public Sub Show_Statistics(OrgData 

As Boolean, Data() As Byte, Optional 

TimeUsed As Double = 0) 

    Dim StatWindow As Integer 

    Dim Frequentie(255) As Long 

    Dim SortFreq(1, 255) As Long 

    Dim Counts() As Long 

    Dim X As Long 

    Dim Minval As Long 

    Dim Maxval As Long 

    Dim next_offset As Long 

    Dim this_count As Long 

    Dim HeightValue As Double 

    Dim Entry As String 

    Dim NewSize As String 

    Dim NuSize As Long 

    Dim BPB As String 

    If OrgData = False Then 

StatWindow = 1 
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    NuSize = UBound(Data) + 1 

    BPB = Format(((NuSize * 8) / 

OriginalSize), "###0.000") & " bpb" 

    NewSize = NuSize & " Bytes  [ " & 

Format(100 - (OriginalSize - NuSize) 

/ OriginalSize * 100, "##0.00") & "% 

]  " 

    If TimeUsed > 0 Then 

        NewSize = NewSize & BPB & "  " 

& Format(TimeUsed, "###0.00") & " 

Sec." 

    End If 

    For X = 0 To UBound(Data)  

        Frequentie(Data(X)) = 

Frequentie(Data(X)) + 1 

    Next 

    Minval = UBound(Data) 

    For X = 0 To 255 

        If Minval > Frequentie(X) Then 

Minval = Frequentie(X) 

        If Maxval < Frequentie(X) Then 

Maxval = Frequentie(X) 

    Next 

' Lets use the counting sort to sort 

them into another array 

' Create the Counts array. 

    ReDim Counts(Minval To Maxval) 

' Count the items. 

    For X = 0 To 255 

        Counts(Frequentie(X)) = 

Counts(Frequentie(X)) + 1  

    Next X 

' Convert the counts into offsets.  

    next_offset = 0 

    For X = Maxval To Minval Step -1 

        this_count = Counts(X)  

        Counts(X) = next_offset  

        next_offset = next_offset + 

this_count 

    Next X 

' Place the items in the sorted array.  

    For X = 0 To 255 

        SortFreq(0, 

Counts(Frequentie(X))) = 

Frequentie(X) 

        SortFreq(1, 

Counts(Frequentie(X))) = X  

        Counts(Frequentie(X)) = 

Counts(Frequentie(X)) + 1 

    Next X 

'Create the graphics view 

    HeightValue = (SortFreq(0, 0) - 

SortFreq(0, 255)) / 

master.Graphic(StatWindow).Height 

    For X = 0 To 255 

        If Frequentie(X) - SortFreq(0, 

255) <> 0 Then 

            master.Bars(StatWindow * 

256 + X).Visible = True 

            master.Bars(StatWindow * 

256 + X).Y1 = 

master.Bars(StatWindow * 256 + 

X).Y2 - (Frequentie(X) - SortFreq(0, 

255)) / HeightValue 

            master.Bars(StatWindow * 

256 + X).BorderColor = RGBColor(X 

Mod 7) 

        Else 

            master.Bars(StatWindow * 

256 + X).Visible = False 

        End If 

    Next 

    

master.MaxValue(StatWindow).Cap

tion = SortFreq(0, 0) 

    

master.MidValue(StatWindow).Capt

ion = Int((SortFreq(0, 0) - 

SortFreq(0, 255)) / 2) + SortFreq(0, 

255) 

    master.LowValue(StatWindow) = 

SortFreq(0, 255) 

    

master.FileSize(StatWindow).Captio

n = NewSize 

'Create the statistics view 

    master.AscTab(StatWindow).Clear 

    

master.FreqTab(StatWindow).Clear 

    Entry = "Index    Freq."  

    

master.AscTab(StatWindow).AddIte

m Entry 
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    For X = 0 To 255 

        Entry = Format(X, "##0") & 

Chr(9) & Frequentie(X) 

        

master.AscTab(StatWindow).AddIte

m Entry 

    Next 

    Entry = "Index" & Chr(9) & "Ascii" 

& Chr(9) & "Freq." 

    

master.FreqTab(StatWindow).AddIt

em Entry 

    For X = 0 To 255 

        Entry = Format(X, "##0") & 

Chr(9) & SortFreq(1, X) & Chr(9) & 

SortFreq(0, X) 

        

master.FreqTab(StatWindow).AddIt

em Entry 

    Next 

End Sub 

 

'this sub is used to show the 

contents of the file  

'its used for both the original as the 

workarray 

Public Sub 

Show_Contents(ByteArray() As 

Byte) 

    Dim X As Long 

    Dim Y As Integer 

    Dim AddData As String 

    Dim AddText As String 

    Dim Data As Byte 

    Dim Text As String 

    On Error GoTo No_Data 

    X = UBound(ByteArray) 

    If X = 0 Then 

        MsgBox "Ther is nothing to see 

because there is no data"  

        Exit Sub 

    End If 

    On Error GoTo 0 

    frmViewContents.Show 

    

frmViewContents.lstContents.Clear 

    For X = 0 To UBound(ByteArray) 

Step 16 

        AddData = String(61, " ")  

        Mid(AddData, 35, 1) = "|"  

        AddText = String(16, " ")  

        Mid(AddData, 1, 9) = 

Right("00000000" & Hex(X), 8) & ":"  

        For Y = 0 To 15  

            If X + Y <= UBound(ByteArray) 

Then 

                Data = ByteArray(X + Y)  

                Mid(AddData, 12 + (3 * Y), 

2) = Right("0" & Hex(Data), 2)  

                If Data < 28 Then Text = 

Chr(1) Else Text = Chr(Data)  

                Mid(AddText, Y + 1, 1) = 

Text 

            End If 

        Next 

        If frmViewContents.Visible = 

True Then 

            

frmViewContents.lstContents.AddIt

em AddData & AddText 

        Else 

            Exit Sub 

        End If 

        If X Mod 500 * 16 = 0 Then 

DoEvents 

    Next 

    DoEvents 

No_Data: 

End Sub 

 

'this sub is used to store a 

coder/compressor type into an 

array 

'so that we can keep up which 

coders/compressors are used to get 

to 

'the last file whe have standing in 

the original array 

Public Sub 

AddCoder2List(CodeNumber As 

Integer) 
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    JustLoaded = False 

    If LastDeCoded = True Then  

        If UBound(UsedCodecs) > 0 

Then 

            ReDim Preserve 

UsedCodecs(UBound(UsedCodecs) - 

1) 

            LastCoder = 

UsedCodecs(UBound(UsedCodecs)) 

        End If 

        Exit Sub 

    End If 

    ReDim Preserve 

UsedCodecs(UBound(UsedCodecs) + 

1) 

    

UsedCodecs(UBound(UsedCodecs)) 

= CodeNumber 

End Sub 

 

'this sub is used to 

decode/uncompress automaticly 

without the user 

'having search which type of 

coder/compressor was used 

Public Sub Auto_Decode_Depack() 

    Dim X As Integer 

    Dim CodeNumber As Integer 

    If UBound(OriginalArray) = 0 Then 

        MsgBox "There is nothing to 

Decode/Decompress" 

        Exit Sub 

    End If 

    If UBound(UsedCodecs) = 0 Or 

JustLoaded = True Then  

        MsgBox "This file was'nt 

Coded/Compressed" 

        Exit Sub 

    End If 

    CodeNumber = 

UsedCodecs(UBound(UsedCodecs)) 

    AutoDecodeIsOn = True 

    If CodeNumber > 128 Then 

        Call Start_Coder(CodeNumber 

And 127) 

    Else 

        Call 

Start_Compressor(CodeNumber) 

    End If 

    Call Copy_Work2Orig 

    ReDim WorkArray(0) 

    For X = 0 To 255 

        master.Bars(1 * 256 + X).Visible 

= False 

    Next 

    master.AscTab(1).Clear 

    master.FreqTab(1).Clear 

    master.FileSize(1).Caption = " " 

    master.MaxValue(1).Caption = 

"Maximum" 

    master.MidValue(1).Caption = 

"Medium" 

    master.LowValue(1).Caption = 

"Lowest" 

    AutoDecodeIsOn = False 

    If UBound(UsedCodecs) > 0 Then  

        ReDim Preserve 

UsedCodecs(UBound(UsedCodecs) - 

1) 

        LastCoder = 

UsedCodecs(UBound(UsedCodecs)) 

    End If 

    Call Show_Statistics(True, 

OriginalArray) 

End Sub 

 

'this sub is used to compare the 

original array with the workarray 

Public Sub  

Private Sub 

CopyWorkToOrg_Click() 

    If UBound(WorkArray) = 0 Then 

        MsgBox "There is nothing to 

copy" 

        Exit Sub 

    End If 

    Call Copy_Work2Orig 

    Call AddCoder2List(LastCoder) 
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    Call Show_Statistics(True, 

OriginalArray) 

End Sub 

 

Private Sub ExitProg_Click() 

    End 

End Sub 

 

Private Sub Form_Load() 

    Dim X As Integer 

    Dim Y As Integer 

    Dim MaxWidth As Double 

    For X = 0 To 1 

        MaxWidth = Graphic(X).Width / 

256 

        For Y = 0 To 255  

            Bars(X * 256 + 

Y).BorderWidth = 1 

            Bars(X * 256 + Y).BorderStyle 

= 1 

            Bars(X * 256 + Y).X1 = 

Graphic(X).Left + Y * MaxWidth  

            Bars(X * 256 + Y).X2 = Bars(X 

* 256 + Y).X1 

            Bars(X * 256 + Y).Y2 = 

Graphic(X).Top + Graphic(X).Height  

            Bars(X * 256 + Y).Y1 = Bars(X 

* 256 + Y).Y2 

            Bars(X * 256 + Y).Visible = 

True 

        Next 

    Next 

    RGBColor(0) = vbBlue 

    RGBColor(1) = vbCyan 

    RGBColor(2) = vbGreen 

    RGBColor(3) = vbMagenta 

    RGBColor(4) = vbRed 

    RGBColor(5) = vbYellow 

    RGBColor(6) = vbWhite 

    Call Init_CoderNameDataBase 

    ReDim OriginalArray(0) 

    ReDim WorkArray(0) 

    ReDim UsedCodecs(0) 

End Sub 

 

Private Sub Form_Unload(Cancel As 

Integer) 

    End 

End Sub 

 

Private Sub FreqShift_Click() 

    Call 

Start_Coder(Coder_FrequentieShift

er) 

End Sub 

 

Private Sub LBE_Click() 

    Call 

Start_Compressor(Compressor_LBE

_Flat) 

End Sub 

 

Private Sub Load_Click() 

    Dim OldFileName As String 

    OldFileName = LoadFileName 

    Cdlg.DialogTitle = "Select the file 

you want to explore" 

    Cdlg.FileName = "" 

    Cdlg.ShowOpen 

    LoadFileName = Cdlg.FileName 

    Call load_File(LoadFileName) 

    If LoadFileName = "" Then 

LoadFileName = OldFileName 

End Sub 

 

Private Sub MTF_Click() 

    Call 

Start_Coder(Coder_MTF_No_Heade

r) 

End Sub 

 

Private Sub RestoreOrig_Click() 

    If LoadFileName = "" Then 
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        MsgBox "There was'nt yet 

original data" 

        Exit Sub 

    End If 

    Call load_File(LoadFileName) 

End Sub 

 

Private Sub Save_Click() 

    Call Save_File_As(WorkArray, 

False) 

End Sub
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