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Executive Summary

Project Title: Medium Fiber Board Productivity Improvement in Furniture Production

Medium fiber board (MDF) is one of the main materials used in furniture production, and
significantly affects overall production costs. Thus, MDF productivity improvement is necessary.
The MDF utilization and waste at P.P. Parawood Co., Ltd. is studied. The 2-dimentional MDF cut
for different sets of product parts is the case study. The company has about 200 product items and
each product item is composed of 4-5 parts. Currently, the company designs cutting patterns for
each product item manually. Examination of the existing production reveals that wastes of MDF
are about 30 % in the first step of the pattern cutting process. Consequently, the 2-dimensional
cutting patterns are improved such that MDF wastes are minimized. The purposes of the project
are to develop two-dimensional board cutting patterns for each product produced, that minimize
total area usage of the MDF material, and to design rectangular cutting patterns for two-
dimensional cut parts using the computer program.

The methodology of the research work is to (1) study and analyze MDF requirements, utilization,
cutting constraints, waste, and MDF productivity improvement, (2) construct cutting models and
select algorithms to solve the model, (3) design rectangular cutting patterns for two-dimensional
cut parts using the computer, (4) test, analyze and compare results in terms of quantity and costs.
The study presents the complicated and lare-scale problem, then the multi-phase methodology for
soving the problem is developed. The phases consist of possible pattern development, cutting
pattern selection and the optimization pattern decisions. To solve the model in the multi-phase,
the computer program is developed and implemented to design cutting patterns, select maximized
utilization patterns, and to decide the optimal patterns. The program is designed and construct in
three parts. These are (1) the form for the input data, (2) the datapabase linkage to the data in the
main program, and (3) the results and report presentation.

The program is applied and tested using many work pieces required for the furniture production
in the company. The program is developed for ease of use, time reduction in the cutting pattern
calculation process, the waste minimization for the patterns, the graphical pattern presentation
results for the cutting process, and then waste and cost calculations are addressed. The testing

results show that the waste ranges from 10 to 15 %, depedending opn the size constraints and
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ABSTRACT

The purpose of this research project is to create a computer program to design two-dimensional
stock cutting patterns. This problem is referred to as an orthogonal guillotine pattern cutting
problem. In this study, the objective is to design cutting patterns, from a standard size to various
smaller demand sizes, with the goal of minimizing trim loss. The Algorithms and techniques have
been developed and applied to obtain a solution based on user specifications. Furthermore, the

results are analyzed and examined to make efficiency comparisons.

This program was tested on a number of actual work pieces, and the results were compared with
actual designs from process engineers. In addition, one of the outstanding features of this program

is that users can investigate alternative results when some factors or production targets change.
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Tasupsuman

Sub Run()
Sheets("Sheet4").Select
Cells.Select
Selection.ClearContents
Sheets("Sheetl").Select
Cells.Select
Selection.Copy
Sheets("Sheet3").Select
Cells.Select
Range("A1").Activate
ActiveSheet.Paste
Rows("1:1").Select
Selection.Insert Shift:=xIDown
Selection.Insert Shift:=xIDown
Selection.Insert Shift:=xIDown
Selection.Insert Shift:=xIDown
Columns("A:A").Select
Selection.Insert Shift:=xIToRight
Macro2
Macro5
Macro6
Macro4
Macrol
solver
Macro8
Macrol0
Macrol1

End Sub
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Sub Macro1()
Range("Q4").Select
ActiveCell. FormulaR1C1 = "Index1"
Range("Q5").Select
ActiveCell. FormulaR1C1 = "=IF(RC[-1]*RC[-2]>0,RC[-1])"
Selection.AutoFill Destination:=Range("Q5:Q2000"), Type:=xIFillDefault

' Range("Q5:Q2000").Select

Range("P5:P2000").Select

Selection.Copy

Selection.PasteSpecial Paste:=x1Values, Operation:=xINone, SkipBlanks:= _
False, Transpose:=False

Application.CutCopyMode = False

Range("B5:Q2000").Select

Range("Q5").Activate

ActiveWindow.ScrollRow = 18

ActiveWindow.ScrollRow = 1

Selection.Sort Keyl:=Range("Q5"), Orderl:=xlAscending, Key2:=Range("N5") _
, Order2:=xIDescending, Header:=xIGuess, OrderCustom:=1, MatchCase:= _
False, Orientation:=x1TopToBottom

End Sub

Tasunsudaen?

Sub Macro7()
Range("P5:P2000").Select
Selection.Copy
Selection.PasteSpecial Paste:=x1Values, Operation:=xINone, SkipBlanks:= _
False, Transpose:=False
Application.CutCopyMode = False
End Sub



Tasunsudnens

Sub Macro8()
Sheets("Sheet4").Select
Cells.Select
Range("A1").Select
ActiveCell.FormulaR1C1 = "QUANTITY"
Range("B1").Select
ActiveCell. FormulaR1C1 = "LEVELS"
Range("C1").Select
ActiveCell. FormulaR1C1 = "PATTERNNO"
Range("D1").Select
ActiveCell.FormulaR1C1 = "BLOCK1"
Range("D1").Select
Selection.AutoFill Destination:=Range("D1:M1"), Type:=xIFillDefault
Range("D1:M1").Select
Range("N1").Select
ActiveCell.FormulaR1C1 = "PERCENTAGE"
Range("O1").Select
ActiveCell. FormulaR1C1 = "AREA"
Range("P1").Select
ActiveCell.FormulaR1C1 = "MARKER"

End Sub

Tsunsudneng

Sub solver()
Sheets("Sheet3").Select
SolverReset
SolverLPOptions MaxTime:=1000, Iterations:=1000, Precision:=0.000001, PivotTol:= _
0.000001, ReducedTol:=0.000001, StepThru:=False, Scaling:=False, AssumeNonneg:=
True, BypassReports:=False
SolverAdd cellRef:="$D$3:$M$3", relation:=3, formulaText:="$D$2:$M$2"

SolverAdd cellRef:="$A$5:$A$200", relation:=4



SolverOk SetCell:="$B$3", MaxMinVal:=2, ValueOf:=0, ByChange:="$A$5:$A$200",
Engine:=2, EngineDesc:="Standard Simplex LP"
SolverSolve userFinish:=True

End Sub

Tasunsudnens

Sub Macro10()

Sheets("Sheet3").Select

Range("R4").Select

ActiveCell. FormulaR1C1 = "Marker"

Range("R5").Select

ActiveCell. FormulaR1C1 = "=IF(RC[-17]>0.99,1,0)"

Selection.AutoFill Destination:=Range("R5:R2000"), Type:=xIFillDefault

Range("R5:R2000").Select

Selection.Copy

Sheets("Sheet4").Select

Range("P2").Select

Selection.PasteSpecial Paste:=x1Values, Operation:=xINone, SkipBlanks:=
False, Transpose:=False

Sheets("Sheet3").Select

Range("A5:02000").Select
Selection.Copy

Sheets("Sheet4").Select
Range("A2").Select
Selection.PasteSpecial Paste:=x1Values, Operation:=xINone, SkipBlanks:= _
False, Transpose:=False

End Sub



Tsunsudnen

Sub Macro4()
Sheets("Sheet2").Select
Range("E1:E10").Select
Selection.Copy
Range("R1").Select
Selection.PasteSpecial Paste:=x1Values, Operation:=xINone, SkipBlanks:= _

False, Transpose:=True
Application.CutCopyMode = False
Selection.Copy
Sheets("Sheet3").Select
Range("D2").Select
ActiveSheet.Paste

End Sub

Tasunsuenans

Sub Macrol1()
Sheets("Sheet1").Select
Cells.Select
Selection.ClearContents
Sheets("Sheet2").Select
Cells.Select
Selection.ClearContents
Sheets("Sheet3").Select
Cells.Select
Selection.ClearContents

End Sub
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1. Talsupsuman

Dim iFormLoad As Integer

Dim AlarmTime

Dim conn As New ADODB.Connection

Dim rsltem As New ADODB.Recordset

Dim Tape As New clsTape

Dim vntChannel As Variant

Dim rs As New ADODB.Recordset

Dim AccessDB, SpaceDB As Database

Dim RecSet As DAO.Recordset

Dim SQLSTR3 As String

Dim LEVELS, BlockOrderNo, MAXBLOCK, MAXCELL, REMAINNO,
PARENTSPACENO As Integer

Dim BLOCKAREA(10), BLOCKWIDTH(10), BLOCKLENGTH(10),
BLOCKRWIDTH(10), BLOCKRLENGTH(10), PLATEXBEGIN(3),
PLATEYBEGIN(3), PLATEXEND(3), PLATEYEND(3) As Integer
Dim PATTERNNO, TOPSPACE, SPACENO, AVAILABLE, BLOCKORDER,
NOTAVAILABLE, VBOTTOM, VLEFT, PLATERUNNO As Integer
Dim RIGHTSPACE As Integer

Dim PatternPictureFileName As String

Private OptionV As Integer

Private OptionT As Integer

Private OptionD As Integer

Private Sub ClearBtn_Click()
Dim COUNTI As Integer
For COUNTI = 1 To BlockOrderNo

cell(COUNTI).Visible = False

Next COUNTI

End Sub

Private Sub cmdExit Click()

Unload Me

End Sub

Private Sub optov_Click(Index As Integer)
Dim i As Byte
OptionD = Index
Fori=0To 1
If Index =1 Then
optov(i).Picture = opcut(1).Picture
Else
optov(i).Picture = opcut(0).Picture
End If
Next i
If OptionD = 0 Then
Text2.Text="5"
Text3.Text="1"
Text2.Enabled = True



Text3.Enabled = True
Text2.BackColor = &H8000000E
Text3.BackColor = &H8000000E
End If
If OptionD =1 Then
Text2. Text=""
Text3. Text=""
Text2.Enabled = False
Text3.Enabled = False
Text2.BackColor = &HCOC000
Text3.BackColor = &HCOC000
End If
End Sub

Private Sub opVText Click(Index As Integer)
Dim 1 As Byte
OptionD = Index
Fori=0To 1
If Index = 1 Then
optov(i).Picture = opcut(1).Picture
Else
optov(i).Picture = opcut(0).Picture
End If
Next i
If OptionD = 0 Then
Text2. Text="5"
Text3.Text="1"
Text2.Enabled = True
Text3.Enabled = True
Text2.BackColor = &H8000000E
Text3.BackColor = &H8000000E
End If
If OptionD = 1 Then
Text2. Text=""
Text3. Text=""
Text2.Enabled = False
Text3.Enabled = False
Text2.BackColor = &HCOC000
Text3.BackColor = &HCOCO000
End If
End Sub
Private Sub CreateBox Click()
Call UPDATEALLPATTERN
End Sub

Private Sub Form Load()



Dim i As Integer
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OptionV =4
OptionT =0
OptionD =1

Call optText_Click(OptionV)
Call optTextta Click(OptionT)
Call opVText_Click(OptionD)

file_path = App.Path

If Right$(file path, 1) <> "\" Then file path = file path & "\"
txtExcelFile.Text = file path & "Books.xls"
txtAccessFile.Text = file_path & "Temp.mdb"

Datal.DatabaseName = App.Path + \TEMP.mdb"

frmproject. WindowState = 2

iFormLoad = True
Set AccessDB = Workspaces(0).OpenDatabase(App.Path & "\TEMP.mdb")
Set SpaceDB = Workspaces(0).OpenDatabase(App.Path & "\SPACE.mdb")
MAXCELL =0

End Sub
Private Sub SetCaptionTime()
Caption = Format(Time, "Medium Time")

End Sub

Private Sub Form Unload(Cancel As Integer)

CAP.Visible = False
MDIForm1.Tool.Buttons(2).Enabled = True
MDIForm1.Tool.Buttons(3).Enabled = True
MDIForm1.Tool.Buttons(4).Enabled = False
MDIForm1.Tool.Buttons(5).Enabled = False
MDIForm1.Tool.Buttons(7).Enabled = False
MDIForm1.Tool.Buttons(8).Enabled = False
MDIForm1.Tool.Buttons(9).Enabled = False
MDIForml.mnu_Save.Enabled = False
MDIForml.mnu_SaveAs.Enabled = False
MDIForml.mnu_Print.Enabled = False
MDIForml.mnu Print Preview = False
MDIForml.mnu_Print Setup = False

End Sub



Private Sub optTextta Click(Index As Integer)
Dim 1 As Byte
OptionT = Index
Fori=0To2
If Index =1 Then
otable(i).Picture = optable(1).Picture
Else
otable(i).Picture = optable(0).Picture
End If
Next i
If OptionT = 0 Then
OpenTable.Visible = False
DBGrid1.Visible = False
DBGrid2.Visible = True
End If
If OptionT =1 Then
OpenTable.Visible = False
DBGridl1.Visible = True
DBGrid2.Visible = False
End If
If OptionT = 2 Then
OpenTable.Enabled = True
OpenTable.Visible = True
DBGridl.Visible = True
DBGrid2.Visible = False

End If
End Sub

Private Sub optUnit_Click(Index As Integer)
Dim i As Byte
OptionV = Index
Fori=0To 5
If Index =1 Then
optUnit(i).Picture = optArt(1).Picture
Else
optUnit(i).Picture = optArt(0).Picture
End If
Next i
If OptionV = 0 Then
Combol.Enabled = True
Combo2.Enabled = False
End If
If OptionV =1 Then
Combol.Enabled = True
Combo2.Enabled = False
End If
If OptionV = 2 Then
Combol.Enabled = False
Combo2.Enabled = True



End If
If OptionV = 3 Then
Combol.Enabled = False
Combo2.Enabled = True
End If
If OptionV = 4 Then
Combol.Enabled = False
Combo2.Enabled = True
End If
If OptionV = 5 Then
Combol.Enabled = False
Combo2.Enabled = False
End If
End Sub

Private Sub optText Click(Index As Integer)
Dim i As Byte
OptionV = Index
Fori=0To5
If Index =1 Then
optUnit(i).Picture = optArt(1).Picture
Else
optUnit(i).Picture = optArt(0).Picture
End If
Next i
If OptionV = 0 Then
Combol.Enabled = True
Combo2.Enabled = False
End If
If OptionV =1 Then
Combol.Enabled = True
Combo2.Enabled = False
End If
If OptionV = 2 Then
Combol.Enabled = False
Combo2.Enabled = True
End If
If OptionV = 3 Then
Combol.Enabled = False
Combo2.Enabled = True
End If
If OptionV =4 Then
Combol.Enabled = False
Combo2.Enabled = True
End If
If OptionV = 5 Then
Combol.Enabled = False
Combo2.Enabled = False
End If
End Sub



Private Sub otable Click(Index As Integer)
Dim i As Byte
OptionT = Index
Fori=0To2
If Index =i Then
otable(i).Picture = optable(1).Picture
Else
otable(i).Picture = optable(0).Picture
End If
Next i
If OptionT = 0 Then
OpenTable.Visible = False
DBGridl1.Visible = False
DBGrid2.Visible = True
End If
If OptionT = 1 Then
OpenTable.Visible = False
DBGrid1.Visible = True
DBGrid2.Visible = False
End If
If OptionT = 2 Then
OpenTable.Enabled = True
OpenTable.Visible = True
DBGridl1.Visible = True
DBGrid2.Visible = False
End If
End Sub

Private Sub PatternNoBox KeyPress(KeyAscii As Integer)
If KeyAscii = 13 Then
Call CREATEBLOCKTOSHOWPATTERN
Call HIDEPATTERN
Call SHOWPATTERN(CStr(PatternNoBox.Text))
End If
End Sub

Private Sub Solver Click()

Dim conn As ADODB.Connection
Dim rs As ADODB.Recordset

Dim rs1 As ADODB.Recordset

Dim excel app As Excel.Application
Dim excel sheet, excel sheetl As Excel.Worksheet
Dim mExcelFile As String

Dim mAccessFile As String

Dim mWorkSheet As String

Dim mTableName As String

Dim mDataBase As Database

AccessDB.Execute ("DELETE FROM ALLPATTERN")



AccessDB.Execute ("DELETE FROM PATTERN")
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CAP .NextPattern.Visible = True
CAP . PatternNoBox. Text="0"
CAP.Text4. Text=""
CAP.Text5. Text=""
CAP.Text7. Text=""
CAP.Text9. Text=""
CAP.Text8. Text="0"
CAP.Waste. Text=""
CAP.Quantity. Text =""

Call calculate
19 @
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Screen.MousePointer = vbHourglass
DoEvents

' Open the Access database.

Set conn = New ADODB.Connection

conn.ConnectionString = _
"Provider=Microsoft.Jet. OLEDB.4.0;" &
"Data Source=" & txtAccessFile.Text

conn.Open

' Select the Access data.
Set rs = conn.Execute("AllPattern")
Set rs1 = conn.Execute("Block")

' Create the Excel application.
Set excel app = CreateObject("Excel.Application")

' Uncomment this line to make Excel visible.
excel app.Visible = False

' Open the Excel workbook.
excel app.Workbooks.Open txtExcelFile. Text

If Val(excel app.Application.Version) >= 8 Then
Set excel sheet = excel app.Worksheets(1)
Set excel sheetl = excel app.Worksheets(2)
excel sheet.Activate
excel sheetl.Activate
Else
End If

' Use the Recordset to fill the table.



excel sheet.Cells.CopyFromRecordset rs
excel sheetl.Cells.CopyFromRecordset rsl

' Save the workbook.
excel_app.Application.Run "Run"
excel app.ActiveWorkbook.Save

' Shut down.
"excel app.Quit

rs.Close
rs1.Close
conn.Close
excel app.Quit
Screen.MousePointer = vbNormal

mekkkel Rk 59090 Excel 1U8e Access

Call delete Table
Call Excel2Acess
End Sub

Private Sub UPDATEPATTERN(PATTERNNOI1, LEVEL, B1, B2, B3, B4, BS, B6,
B7, B8, B9, B10 As Integer)

AccessDB.Execute ("INSERT INTO ALLPATTERN
(PATTERNNO,LEVEL,BLOCK1,BLOCK2,BLOCK3,BLOCK4,BLOCKS5,BLOCK®6
,BLOCK7,BLOCKS8,BLOCK9,BLOCK10,AREA)" &

"SELECT " & _

CStr(PATTERNNOI1) +" AS Ex1," &

CStr(LEVEL) + " ASEx2," & _

CStr(B1) + " AS Ex3," &

CStr(B2) + " AS Ex4," &

CStr(B3) + " AS Ex5," &

CStr(B4) + " AS Ex6," &

CStr(B5) + " AS Ex7," &

CStr(B6) + " AS Ex8," &

CStr(B7) + " AS Ex9," &

CStr(B8) + " AS Ex10," &

CStr(B9) + " AS Ex11," & _

CStr(B10) + " AS Ex12," &

CStr((BLOCKAREA(1) * Abs(B1)) + (BLOCKAREA(2) * Abs(B2)) +
(BLOCKAREA(3) * Abs(B3)) + (BLOCKAREA(4) * Abs(B4)) + (BLOCKAREA(S)
* Abs(B5)) + (BLOCKAREA(6) * Abs(B6)) + (BLOCKAREA(7) * Abs(B7)) +
(BLOCKAREA(S8) * Abs(B8)) + (BLOCKAREA(9) * Abs(B9)) +
(BLOCKAREA(10) * Abs(B10))) +" AS Ex13")

End Sub



Private Sub SPACEAVAILABLE(XBEGIN, YBEGIN, XEND, YEND,
PLATENUMBER As Integer)

AccessDB.Execute ("INSERT INTO SPACES (BEGINX, BEGINY, ENDX,
ENDY, AVAILABLE, SPACENO,PATTERNNO,PARENTSPACE)" &

"SELECT " & _

CStr(XBEGIN) + " AS Ex1," & _

CStr(YBEGIN) + " ASEx2," &

CStr(XEND) + " AS BEx3," & _

CStr(YEND) + " AS Ex4," & _

"l ASEx5," &

CStr(PLATENUMBER) + " AS Ex6," &

CStr(PATTERNNO) + " AS Ex7," & _

CStr(PARENTSPACENO) + " AS Ex8")
End Sub

Private Sub SPACEDECISION(BNO, BFORM, XBEGIN1, YBEGIN1, XENDI,
YENDI1, XBEGIN2, YBEGIN2, XEND2, YEND2 As Integer)
Dim Countll, B NO, B FORM, ForecastHORIZONTALI, ForecastVERTICALI,
ForecastHORIZONTAL?2, ForecastVERTICAL?2 As Integer

Countll =0

B NO =BNO

B FORM = BFORM

ForecastHORIZONTALI =0

ForecastVERTICAL1 =0

ForecastHORIZONTAL?2 =0

ForecastVERTICAL2 =0

Do While ((ForecastHORIZONTALT1 * ForecastVERTICAL1) = 0 And
(ForecastHORIZONTAL?2 * ForecastVERTICAL2) = 0) And (B NO <=
MAXBLOCK)

If B FORM =0 Then
ForecastHORIZONTALI1 = Fix((XEND1 - XBEGINT1) /
BLOCKLENGTH(B_NO))
ForecastVERTICALI1 = Fix((YENDI - YBEGIN1) /
BLOCKWIDTH(B_NO))
ForecastHORIZONTAL?2 = Fix((XEND2 - XBEGIN2) /
BLOCKLENGTH(B NO))
ForecastVERTICAL?2 = Fix((YEND2 - YBEGIN2) /
BLOCKWIDTH(B_NO))
End If
If (ForecastHORIZONTALI1 * ForecastVERTICAL1) <=0 And
(ForecastHORIZONTAL?2 * ForecastVERTICAL2) <= 0 And B_FORM = 0 Then
B FORM =1
End If
If B FORM =1 Then
ForecastHORIZONTALI = Fix((XEND1 - XBEGIN1) /
BLOCKRLENGTH(B_NO))
ForecastVERTICALI1 = Fix((YENDI - YBEGIN1) /
BLOCKRWIDTH(B NO))



ForecastHORIZONTAL?2 = Fix((XEND2 - XBEGIN2) /
BLOCKRLENGTH(B NO))
ForecastVERTICAL2 = Fix((YEND2 - YBEGIN2) /
BLOCKRWIDTH(B NO))
End If
If (ForecastHORIZONTALI * ForecastVERTICAL1) <=0 And
(ForecastHORIZONTAL2 * ForecastVERTICAL2) <=0 And B FORM = 1 Then
B FORM =0
B NO=B NO+1
End If
Loop

If (ForecastHORIZONTALI * ForecastVERTICAL1) > (ForecastHORIZONTAL2
* ForecastVERTICAL2) Then
If (XEND1 - XBEGINI) * (YENDI - YBEGIN1)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
TOPSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGINI, YBEGINI, XENDI1, YENDI,
PLATERUNNO) '"TopSpace
Else
TOPSPACE =0
End If
If (XEND2 - XBEGIN2) * (YEND2 - YBEGIN2)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
RIGHTSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGIN2, YBEGIN2, XEND2, YBEGINI,
PLATERUNNO) 'RightSpace
Else
RIGHTSPACE =0
End If
Elself (ForecastHORIZONTALI1 * ForecastVERTICALLI) <
(ForecastHORIZONTAL2 * ForecastVERTICAL2) Then
If (XENDI1 - XBEGINI1) * (YENDI - YBEGIN1)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
TOPSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGIN2, YBEGIN2, XEND2, YEND2,
PLATERUNNO) 'TopSpace
Else
TOPSPACE =0
End If
If (XEND2 - XBEGIN2) * (YEND2 - YBEGIN2)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
RIGHTSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGINI, YBEGINI, XBEGIN2, YENDI,
PLATERUNNO) 'RightSpace
Else
RIGHTSPACE =0
End If
Elself (ForecastHORIZONTALI * ForecastVERTICAL1) =
(ForecastHORIZONTAL2 * ForecastVERTICAL2) Then



If (XEND1 - XBEGIN1) * (YENDI - YBEGIN1)) >= ((XEND2 - XBEGIN2) *
(YEND2 - YBEGIN2)) Then
If (XEND1 - XBEGINI1) * (YENDI - YBEGIN1)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
TOPSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGINI, YBEGINI, XENDI, YENDI,
PLATERUNNO) 'TopSpace
Else
TOPSPACE =0
End If
If (XEND2 - XBEGIN2) * (YEND2 - YBEGIN2)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
RIGHTSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGIN2, YBEGIN2, XEND2, YBEGINI,
PLATERUNNO) 'RightSpace
Else
RIGHTSPACE =0
End If
Else
If (XEND1 - XBEGIN1) * (YENDI - YBEGIN1)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
TOPSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGIN2, YBEGIN2, XEND2, YEND?2,
PLATERUNNO) 'TopSpace
Else
TOPSPACE =0
End If
If (XEND2 - XBEGIN2) * (YEND2 - YBEGIN2)) > 0 Then
PLATERUNNO = PLATERUNNO + 1
RIGHTSPACE = PLATERUNNO
Call SPACEAVAILABLE(XBEGINI, YBEGINI1, XBEGIN2, YENDI,
PLATERUNNO) 'RightSpace
Else
RIGHTSPACE =0
End If
End If
End If
End Sub

Private Sub UPDATEBLOCKPOSITION2(BLOCKNO, BLOCKFORM,
REMAINNO, XBEGIN, YBEGIN, COLUMNNO, ROWNO, TOPSPACENOI,
RIGHTSPACENOI1 As Integer)
Dim i, j, XBGIN, YBGIN, XN, YN, COUNTI As Integer
COUNTI =1
Forj=1To COLUMNNO
Fori=1To ROWNO
BLOCKORDER = BLOCKORDER + 1
If BLOCKFORM = 0 Then
XBGIN = XBEGIN + (BLOCKLENGTH(BLOCKNO) * (i - 1))
YBGIN = YBEGIN + (BLOCKWIDTH(BLOCKNO) * (j - 1))



XN = XBEGIN + (BLOCKLENGTH(BLOCKNO) * 1)
YN = YBEGIN + (BLOCKWIDTH(BLOCKNO) * j)

Else
XBGIN = XBEGIN + (BLOCKRLENGTH(BLOCKNO) * (i - 1))
YBGIN = YBEGIN + (BLOCKRWIDTH(BLOCKNO) * (j - 1))
XN = XBEGIN + (BLOCKRLENGTH(BLOCKNO) * 1)
YN = YBEGIN + (BLOCKRWIDTH(BLOCKNO) * j)

End If

If COUNTI <= REMAINNO Then
AccessDB.Execute ("INSERT INTO BLOCKPOSITION
(PATTERNNO,BLOCKNO,BLOCKORDER,XBEGIN,YBEGIN,XEND,YEND,TOP
SPACE,RIGHTSPACE,SPACENO,LEVELS) " &
"SELECT " & _
CStr(PATTERNNO - 1) + " AS Ex1," &
CStr(BLOCKNO) +" AS Ex2," &
CStr(BLOCKORDER) +" AS Ex3," & _
CStr(XBGIN) + " AS Ex4," &
CStr(YBGIN) +" AS Ex5," &
CStr(XN) + " AS Ex6," &
CStr(YN) + " AS Ex7," & _
CStr(TOPSPACENO1) +" AS Ex8," & _
CStr(RIGHTSPACENO1) + " AS Ex9," & _
CStr(SPACENO) + " AS Ex10," &
CStr(LEVELS) +" AS Ex11")
End If
COUNTI = COUNTI + 1
Next i
Next j
End Sub
Private Function FINDBIGGESTBLOCK(STARTBNO, STARTBFORM,
WIDTHAREA1, LENGTHAREA1, WIDTHAREA2, LENGTHAREA2,
WIDTHAREA3, LENGTHAREA3 As Integer) As Integer
Dim BBNO, BBFORM, COUNTF As Integer
BBNO = STARTBNO
BBFORM = STARTBFORM
FINDBIGGESTBLOCK =0

For COUNTF = BBNO To MAXBLOCK
If BBFROM = 0 Then
If (WIDTHAREA1 >= BLOCKWIDTH(COUNTF) And LENGTHAREAI
>= BLOCKLENGTH(COUNTF)) Or (WIDTHAREA2 >=
BLOCKWIDTH(COUNTF) And LENGTHAREA?2 >=
BLOCKLENGTH(COUNTF)) Then
If FINDBIGGESTBLOCK = 0 Then
FINDBIGGESTBLOCK = COUNTF
End If
End If
BBFORM =1
End If



If BBFROM = 1 Then
If (WIDTHAREA1 >= BLOCKRWIDTH(COUNTF) And LENGTHAREA 1
>= BLOCKRLENGTH(COUNTF)) Or (WIDTHAREA2 >=
BLOCKRWIDTH(COUNTF) And LENGTHAREA2 >=
BLOCKRLENGTH(COUNTF)) Then
If FINDBIGGESTBLOCK = 0 Then
FINDBIGGESTBLOCK = 1000 + COUNTF
End If
End If
BBFORM =0
End If
Next COUNTF

End Function

Private Sub SPACEDECISION2(BREMAIN, BNO, BFORM, REMAINNO,
VERTICALNO, HORIZONTALNO As Integer)
Dim Countl1, Countl2, CountlI3, Countl4, Countl5, B_ NO, B FORM,
PosiblePlate XBEGIN(S, 3), PosiblePlateYBEGIN(S, 3), PosiblePlateXEND(5, 3),
PosiblePlateYEND(5, 3) As Integer
Dim LengthB, WidthB, ForecastHORIZONTALI, ForecastVERTICALI,
ForecastHORIZONTAL?2, ForecastVERTICAL?2 As Integer
Countll =0
Countl2 =0
CountI3 =0
Countl4 =0
B NO =BNO
B _FORM = BFORM
For Countll =1 To 5
For Countl2 =1 To 3
PosiblePlate XBEGIN(CountI1, CountI2) = 0
PosiblePlateYBEGIN(Countl1, Countl2) =0
PosiblePlate XEND(Countl1, CountI2) =0
PosiblePlateYEND(Countl1, CountI2) =0
Next Countl2
Next Countl1
Countll =0

If B FORM =0 Then
LengthB = BLOCKLENGTH(B NO)
WidthB = BLOCKWIDTH(B_NO)
Else
LengthB = BLOCKRLENGTH(B_NO)
WidthB = BLOCKRWIDTH(B NO)
End If
If REMAINNO < HORIZONTALNO Then
PosiblePlateXBEGIN(1, 1) = PLATEXBEGIN(1)
PosiblePlateYBEGIN(1, 1) = PLATEYBEGIN(1) + WidthB
PosiblePlateXEND(1, 1) = PLATEXBEGIN(1) + (REMAINNO * LengthB)



PosiblePlateYEND(1, 1) = PLATEYEND(1)

PosiblePlateXBEGIN(1, 2) = PLATEXBEGIN(1) + (REMAINNO * LengthB)
PosiblePlate YBEGIN(1, 2) = PLATEYBEGIN(1)

PosiblePlateXEND(1, 2) = PLATEXEND(1)

PosiblePlate YEND(1, 2) = PLATEYEND(1)
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PosiblePlateXBEGIN(2, 1) = PLATEXBEGIN(1) + (REMAINNO * LengthB)
PosiblePlateYBEGIN(2, 1) = PLATEYBEGIN(1)

PosiblePlateXEND(2, 1) = PLATEXEND(1)

PosiblePlateYEND(2, 1) = PLATEYBEGIN(1) + WidthB

PosiblePlateXBEGIN(2, 2) = PLATEXBEGIN(1)
PosiblePlateYBEGIN(2, 2) = PLATEYBEGIN(1) + WidthB
PosiblePlateXEND(2, 2) = PLATEXEND(1)

PosiblePlate YEND(2, 2) = PLATEYEND(1)

Countl3 =1
Countl4 =1

For Countll =1 To 5
For Countl2=1To 3

CountI5 = FINDBIGGESTBLOCK(B_NO, B_ FORM,
(PosiblePlateYEND(CountI3, Countl4) - PosiblePlateYBEGIN(CountI3, Countl4)),
(PosiblePlate XEND(Countl3, Countl4) - PosiblePlate XBEGIN(CountI3, Countl4)),
(PosiblePlateYEND(Countl1, Countl2) - PosiblePlateYBEGIN(Countl1, Countl2)),
(PosiblePlateXEND(Countl1, Countl2) - PosiblePlateXBEGIN(CountI1,
Countl2)),0,0)

If CountI5 > 0 Then

If CountI5 < 1000 Then
LengthB = BLOCKLENGTH(CountI5)
WidthB = BLOCKWIDTH(CountI5)
Else
LengthB = BLOCKRLENGTH(CountI5 - 1000)
WidthB = BLOCKRWIDTH(CountI5 - 1000)
End If
End If

ForecastHORIZONTAL1 = Fix((PosiblePlate XEND(Countl3, Countl4) -
PosiblePlate XBEGIN(CountI3, Countl4)) / LengthB)

ForecastVERTICAL1 = Fix((PosiblePlateY END(CountI3, Countl4) -
PosiblePlateYBEGIN(CountI3, Countl4)) / WidthB)

ForecastHORIZONTAL?2 = Fix((PosiblePlateXEND(Countl1, Countl2) -
PosiblePlate XBEGIN(Countl1, Countl2)) / LengthB)

ForecastVERTICAL?2 = Fix((PosiblePlateYEND(Countl1, CountI2) -
PosiblePlateYBEGIN(Countl1, Countl2)) / WidthB)



If (ForecastHORIZONTAL?2 * ForecastVERTICAL2) >=
(ForecastHORIZONTALL1 * ForecastVERTICALT) Then
If (ForecastHORIZONTAL?2 * ForecastVERTICAL2) =
(ForecastHORIZONTALT1 * ForecastVERTICALT1) Then
If ((PosiblePlate XEND(Countl1, CountI2) -
PosiblePlate XBEGIN(Countl1, CountI2)) * (PosiblePlateYEND(CountlI1, CountI2) -
PosiblePlateYBEGIN(Countl1, Countl2))) > ((PosiblePlate XEND(CountI3, Countl4)
- PosiblePlateXBEGIN(Countl3, Countl4)) * (PosiblePlateYEND(CountI3, Countl4)
- PosiblePlateY BEGIN(CountI3, Countl4))) Then
CountI3 = CountI1
Countl4 = CountI2
End If
Else
Countl3 = Countl1
Countl4 = CountI2
End If
End If
Next Countl2
Next Countl1
PLATERUNNO = PLATERUNNO + 1
Call SPACEAVAILABLE(PosiblePlateXBEGIN(CountI3, 1),
PosiblePlateYBEGIN(CountI3, 1), PosiblePlate XEND(CountI3, 1),
PosiblePlateYEND(CountI3, 1), PLATERUNNO)
PLATERUNNO = PLATERUNNO + 1
Call SPACEAVAILABLE(PosiblePlate XBEGIN(CountI3, 2),
PosiblePlateYBEGIN(Countl3, 2), PosiblePlate XEND(CountI3, 2),
PosiblePlateYEND(CountI3, 2), PLATERUNNO)

Elself (REMAINNO Mod HORIZONTALNO) = 0 Then
PosiblePlateXBEGIN(1, 1) = PLATEXBEGIN(1)
PosiblePlateYBEGIN(1, 1) = PLATEYBEGIN(1) + (Fix(REMAINNO /
HORIZONTALNO) * WidthB)

PosiblePlateXEND(1, 1) = PLATEXBEGIN(1) + (HORIZONTALNO *
LengthB)

PosiblePlateYEND(1, 1) = PLATEYEND(1)

PosiblePlateXBEGIN(1, 2) = PLATEXBEGIN(1) + (HORIZONTALNO *
LengthB)

PosiblePlateYBEGIN(1, 2) = PLATEYBEGIN(1)

PosiblePlateXEND(1, 2) = PLATEXEND(1)

PosiblePlateYEND(1, 2) = PLATEYEND(1)

PosiblePlateXBEGIN(2, 1) = PLATEXBEGIN(1) + (HORIZONTALNO *
LengthB)

PosiblePlateYBEGIN(2, 1) = PLATEYBEGIN(1)

PosiblePlateXEND(2, 1) = PLATEXEND(1)

PosiblePlateYEND(2, 1) = PLATEYBEGIN(1) + (Fix(REMAINNO /
HORIZONTALNO) * WidthB)

PosiblePlateXBEGIN(2, 2) = PLATEXBEGIN(1)



PosiblePlate YBEGIN(2, 2) = PLATEYBEGIN(1) + (Fix(REMAINNO /
HORIZONTALNO) * WidthB)

PosiblePlateXEND(2, 2) = PLATEXEND(1)

PosiblePlate YEND(2, 2) = PLATEYEND(1)

CountI3 =1
Countl4 =1

For Countll =1To 5
For Countl2=1To 3

Countl5 = FINDBIGGESTBLOCK(B_NO, B FORM,
(PosiblePlateYEND(CountI3, Countl4) - PosiblePlateY BEGIN(CountI3, Countl4)),
(PosiblePlate XEND(Countl3, Countl4) - PosiblePlate XBEGIN(CountI3, Countl4)),
(PosiblePlateYEND(Countl1, Countl2) - PosiblePlateYBEGIN(Countl1, Countl2)),
(PosiblePlate XEND(Countl1, Countl2) - PosiblePlate XBEGIN(Countl1, Countl2)), 0,
0)

If CountI5 > 0 Then

If CountI5 < 1000 Then
LengthB = BLOCKLENGTH(CountI5)
WidthB = BLOCKWIDTH(CountI5)
Else
LengthB = BLOCKRLENGTH(CountI5 - 1000)
WidthB = BLOCKRWIDTH(CountI5 - 1000)
End If
End If

ForecastHORIZONTAL1 = Fix((PosiblePlateXEND(CountI3, Countl4) -
PosiblePlate XBEGIN(CountI3, Countl4)) / LengthB)

ForecastVERTICAL1 = Fix((PosiblePlateY END(CountI3, Countl4) -
PosiblePlateYBEGIN(CountI3, Countl4)) / WidthB)

ForecastHORIZONTAL?2 = Fix((PosiblePlate XEND(Countl1, CountI2) -
PosiblePlate XBEGIN(Countl1, CountI2)) / LengthB)

ForecastVERTICAL2 = Fix((PosiblePlateY END(Countl1, Countl2) -
PosiblePlateYBEGIN(Countl1, Countl2)) / WidthB)

If (ForecastHORIZONTAL?2 * ForecastVERTICAL2) >=
(ForecastHORIZONTALI1 * ForecastVERTICALT) Then
If (ForecastHORIZONTAL?2 * ForecastVERTICAL?2) =
(ForecastHORIZONTALT1 * ForecastVERTICALT1) Then
If ((PosiblePlate XEND(Countl1, Countl2) -
PosiblePlate XBEGIN(Countl1, CountI2)) * (PosiblePlateYEND(CountlI1, CountI2) -
PosiblePlateYBEGIN(Countl1, Countl2))) > ((PosiblePlate XEND(CountI3, Countl4)
- PosiblePlateXBEGIN(CountI3, Countl4)) * (PosiblePlateYEND(CountI3, Countl4)
- PosiblePlateYBEGIN(Countl3, Countl4))) Then
Countl3 = Countl1
Countl4 = CountI2
End If
Else
Countl3 = Countl1



