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ABSTRACT

The bin — packing problem is the problem of orthogonally packing a set of boxes into a minimum
number of three — dimensional bins. In this project to present a heuristic algorithm based on guided local search.
The presented algorithimn iteratively decreases the number of bids, each time searching for a feasible packing of the
boxes. The algorithm can also be applied to two — dimensional bin - packing problem by having a constant depth
all boxes and bins. Computational experiments are reported the arrange the boxes into the container showing

that the algorithm on average finds better solutions.
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26 AHBAVUINAN 4 h) 0 105.4 52.3 64.5 8

27 | naswwiadn 4 0 0 113.5 52.3 64.5 8

22 | nassvuia@n 4 0 0 1214 523 64.5 8

29 | nassviadn i 0 0 129.4 315 53 20.1
30 | naesvinadn g 0 3.5 129.4 315 53 20.1
31 NA0MNAAN 1 0 63 129.4 315 53 20.1
32 | napwwwisdn 1 0 0 149.5 315 53 20.1
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AT 4.6 uaRsiwumIdaandoussyfaainuuduinesdun X, v, 2) yoansdiinndoyayai 2 (de)

a1y ) X Y zZ anuniia | anuga | anade
33 | ndsswumdn 1 0 31.5 149.5 315 53 20.1
34 | ndewnnadn2 0 63 149.5 36 51 17.7
35 | naeannaidia2 0 0 169.9 36 51 17.7
36 | ndosvnalvg i 0 0 187.3 295 42 61.3
37 | ndovwmalug 2 | 613 0 187.3 38 41.7 24.2
38 | nassnwalug 2 | 613 38 187.3 38 417 242
39 | ndsavwiaing | 0 29.5 1873 29.5 42 61.3
40 | nasluuialng) 1 0 59 187.3 29.5 42 61.3
41 | naeavinalng 1 0 0 2293 29.5 42 61.3
42 | nAeavuAlngi2 | 613 0 2293 38 417 24.2
43 | nasavwalvg2 | 613 38 229.3 38 41.7 242
44 | napavuialug ! 0 29.5 229.3 29.5 42 61.3
45 | nassvuinlug 3 0 59 2293 36 46.5 238
46 | nasauwalng 3 0 0 271.3 36 465 238
47 | naesvuialugil | 465 0 271.3 36 46.5 238
48 | naevwialug3 | 465 36 271.3 36 465 23.8
49 | pavaviInlug 3 0 36 271.3 36 465 23.8
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mini 4.7 urasdidunisdarwndeussgdusiuuuiiulnoedue (x, v, 2) vesnsainnuitoyayad 3

dAu 3o X Y z At | anugs | Anwdn
1 AaBIvINAIARN 4 0 0 0 523 64.5 8
2 nae YA 4 0 0 8 523 64.5 8
3 nABIIALAN 4 0 0 16 52.3 64.5 8
4 NABAVLIALAR | 0 0 24 3.5 53 20,1
5 nADIVHIAAR 3 $3 0 24 30 435 £7.5
6 | naswa@n 3 53 30 24 30 43.5 17.5
7 | nasavina@n 1 0 315 24 31.5 53 20.1
g | nasavinadn 0 63 74 318 53 201
9 | ndewwnaidn i 0 0 44,1 L5 53 20.1
10 | ndosvwaifinl 0 315 44.1 315 53 20.1
11 | ndeswnaidn2 0 63 44.1 36 51 1.7
12 | ndewwinaidin 2 0 0 64.2 36 51 17.7
13 | nasawuialng) 1 0 0 81.899 29.5 42 61.3
14 | passuwang 2 | 613 0 81.899 38 417 242
15 | nasswwelng 2 | 613 38 81.899 38 41.7 24.2
16 | nasawwalng 1 0 295 81.899 29.5 42 61.3
17 | ndssuunalng 1 0 59 81.899 29.5 42 61.3
18 | pamavinalng) i 0 0 123.9 295 42 61.3
19 | navavuialvg2 | 613 0 123.9 38 417 24.2
20 | nasavuaing 2 | 613 38 123.9 38 41.7 242
21 | passvueing 1 0 29.5 123.9 295 42 613
22 | navavwiatng 3 0 59 1239 36 46.5 238
23 | nasvmnaltng 3 0 0 165.9 36 46.5 23.8
24 | nansvmalug 3 | 465 0 165.9 36 46.5 238
25 | nassnnalug 3 | 465 36 165.9 36 46.5 23.8
26 | NOBIVUIAIHNG 3 0 36 165.9 36 46.5 23.8
27 | nanavmalug 3 0 0 189.7 36 46.5 238
28 | papavnalug3 | 465 0 189.7 36 46.5 23.8
29 | nasdwuialugid | 465 36 189.7 35 a15 22.7
30 | nassnnalvey 4 0 36 189.7 35 415 22.7
31 | nanswuaTug 2 0 0 2135 38 417 24.2
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i 47 wamsdidumsfarnndeussyiaiuumilulresdm (x, v, 2 veensdifinndeyayai 3 (de)

ddu §o X Y z anunda | anwgs | adwde
32 | naesvwialugi2 | 417 0 2135 38 417 242
33 | ndpsvnelngi2 | 417 38 213.5 38 41.7 242
34 | ndesnalvg 2 0 38 213.5 38 41.7 242
35 | naesvinalvig) 4 0 0 237.7 35 41.5 227
36 | papavualug 4 | 415 0 237.7 35 415 227
37 | nassninlugi4 | 415 35 237.7 35 415 22.7
38 | ndeavHIATveg 4 0 0 260.4 35 415 2.7
39 | naAvavwIANan 2| 535 0 260.4 28.5 44 215
40 | nApdvutANANN 2 | 535 285 260.4 28.5 44 21.5
41 | ndpsnnanana2 | 535 57 260.4 285 44 21.5
42 | ndpanIANAN 3 0 295 260.4 29.5 53.5 215
43 | nADINYIANDN 3 0 59 260.4 295 53.5 215




TN 48 uradiumssamnndesussyiuiuuuiiulaestium (x, v.2) vensdidnudoyayah 4

LT fo X Y z anuniie | annga | anmdn
t AABIVUIAIAN 4 0 0 0 52.3 64.5 8
2 NABIVIALAN 4 0 0 8 523 64.5 8
3 AaBIUMIRARN 4 0 0 16 52.3 64.5 8
4 | navsnalng | 0 0 24 295 42 61.3
5 | napavwialugi2 | 613 0 24 38 41.7 24.2
6 | nopawwiatvgyg2 | 613 38 24 38 417 24.2
7 | navaviiaivg i 0 29.5 24 29.5 42 61.3
8 | navawnaing 0 59 24 29.5 42 61.3
9 | navsvuialng 1 0 0 66 295 42 613
10 | naoamRIng 2 | 613 0 66 38 41.7 242
1t | easwwwmlvgiz | 613 38 66 38 417 242
12 | naesvwialng | 0 29.5 66 29.5 42 61.3
13 | ndBdUMNAND1A 3 0 59 66 29.5 53.5 215
14 | nassvuIen@1a 3 0 0 108 29.5 53.5 215
15 | paosuwana2 | 535 0 108 28.5 44 215
16 | nApavwAn@IN2 | 535 285 108 28.5 44 21.5
17 | naswwanan2 | 535 57 108 28.5 44 215
18 | nawuIAnAN 3 0 29.5 108 29.5 53.5 215
19 | PASVUIANDN 3 0 59 108 295 53.5 21.5
20 | nABITUIANDN 3 0 0 129.5 29.5 53.5 21.5

21 | p@oauwiAanana 2 L 53 0 129.5 28.5 44 215
22, | ndeswnadns | 535 285 129.5 30 435 175
23 | ndewnml@nl | 535 58.5 129.5 30 435 175
24 | papavuana1a 3 0 295 129.5 295 535 215
25 | nasswwnadn 0 59.5 129.5 31.5 53 20.1
26 | naBsvuisbn 1 0 0 151 31.5 53 20.1
27 | ndesvuia@n | 0 315 151 31.5 53 20.1
2% | ndeawwiAdn 1 0 63 151 31.5 53 20.1
29 | ndewwuiadn 0 0 171.1 315 53 20.1
30 | napaunAdn 2 0 315 171.1 36 s1 17.7
31 | ndapsvadn 2 0 0 191.2 36 51 17.7
32 | navannana 4 0 0 208.9 37 475 20.2
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anni 48 urarhdunsiarunteanssyiusunmiuinesfiun (X, ¥, 2) vesnsirinudoyagad (Ae)

g §o X Y zZ anunha | anmga | anuan
33 | napauuwenaN4 | 475 208.9 37 415 20.2
34 | naewuUIANANS | 475 37 208.9 37 475 202
35 | NABIVUIANAN 4 0 37 208.9 37 475 20.2
36 | nABUIANAIN 4 0 0 229.1 37 47.5 20.2
37 | nABwwwIANANg4 | 475 0 229.1 37 475 20.2
38 | NABIVWIANGNA4 | 475 37 229.1 £y] 475 20.2
39 | nasavuialng 3 0 0 2493 36 46.5 23.8
40 | naswwialug3 {465 0 2493 36 46.5 23.8
41 | noosvutAlug 3 | 465 36 2493 36 46.5 238
42 | nanavuIAlng 3 0 36 249.3 36 46.5 238
43 | paevvuinlng 3 0 0 273.1 36 46.5 238
44 | navavwielngi 3 | 465 0 273.1 36 46.5 23.8
45 | nassvwialugi 3 | 465 6 273.1 36 46.5 23.8
46 | nABIYUIANAIY ] 0 36 2731 29 437 22
47 | PADAVHIANAN | 0 65 273.1 29 43.7 22

o o [ 1 ot e
43 ij‘izﬁ"ﬂ EMAUDINIDATNNADIVIIYNUN

a_ W A o 1 ar W
nnnsioyaveansiianuiasludumsSudeyavesldsunsy

4 . .
Faez lAdmunamndnivo

5 e w 1 v ¢ -
Tsunse Tumsvendssdniamuennidianandeaussping Awraalumiig 49

M3 4.9 nanalszinEnmusinidaindeiussyiue

WizfmEnmveanidain foyayai 1 i’mgu'qﬂ’r’; 2 i'agnqa?; 3 Joyayafi 4
i YTumsveasz e 3,000,000001.%Y | 3,000,60061).93 3,000,00080.0 | 3,000,00081.94
VinesA 1 lumsussg 2,110,060a. %3 1,900,75401. %1 1,974,5120U.%Y | 1,913,09800.%4
YHimsnuwie 889,94001.%9% 1,099,24601). % 1,025,488a0.41 | 1,086,902 41
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MAANUIN Y

Taalsunsy

msuaa: 1dnTsunsu ( Source Code ) Tudauvesguuumsinnavesilsunsy

Option Explicit
Public CurrentWalllD AsLong

Private availableVolume  As Single

Private iContainerWidth  As Single
Private iContainerHeight  As Single
Private iContainerDepth  As Single

Private iContainerMaxWeight As Single

Private iConsumeSpace As Single
Private iOrder As Long
Private LoadWeight As Single

Private StripeHorizonHeight As Single

Public Type Point3DType

xx  AsSingle

yy  As Single

zz  AsSingle )
End Type

Private PinPoint As Point3DType

Public Type CoorBoxType

Location  As Point3DType
Width As Single
Height As Single

Depth As Single
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dWidth As Single
dHeight As Single
dDepth As Single
Weight As Single
Priority  As Long

Color As OLE_COLOR

End Type

Private il.ayer() As CoorBoxType
Private iCurrentLayer Aslong

Sub PrepareDb4NewCalculation()

Dim iCon As New ADODB.Connection
Dim iStr As String

DimRs As New ADODB.Recordset
Dim tempStr  As String

Dim Counter  AsLong

Dim Captor As Long

Dim xStr As String

On Error Resume Next
iCon.ConnectionString = CreateMsAccessConnectionString(A ppsDataSource)

iCon.Open

iForm.grdL oads.Update

DoEvents

iStr = "DROP table t_box_clone"
iCon.Execute iStr

iStr ="DELETE * FROM t_box_load"
iCon.Execute iStr

iStr = "DELETE * FROM t_stripe”
iCon.Execute iStr

iStr = "DELETE * FROM t_box_clone”

1Con.Execute i1Str
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iStr = "SELECT * INTO t_box_clone FROM t_box"
iCon.Execute iStr
iStr = "update t_box_clone set box_cnabled=falsc”

iCon.Execute iStr

iStr = "DELETE * FROM t_collate”

iCon.Execute iStr

iStr = "DELETE * FROM t_box_load"”

iCon.Execute 15tr

iStr = "SELECT * FROM t_box"
Rs.Open iStr, iCon, adOpenDynamic, adlockOptimistic

If Not (Rs.EOF And Rs.BOF) Then
Rs.MoveFirst

Do

Captor = GetFidData(Rs!box_quantity)
If {Captor >= 1) Then

For Counter = 1 To Caplor

"Eliminate zero data

If (Rs'box_height > 0) And (Rs!box_width > 0) _

And (Rs'box_deepth > 0) And (Rs!box_weight >= 0) Then

tempStr = GetNewTableID("t_box_load", AppsDataSource)

xStr="INSERT INTO t_box_Joad " _

& "(t_box_load_id ,t_box_id ,box_width ,box_height " _

& " box_deepth ,box_weight ,f_color_id ,box_priority " _

& "box_color ,box_created date) " _

& "VALUES ("™ & tempStr & ™ " & Rs!t_box_id & "™ _

& "." & GetFldData(Rs'box_height, 0) & " ," & GetFldData(Rs!box_width, 0) & " " _
& "." & GetFidData(Rs!'box_deepth, 0) & "," & GetFldData(Rs'box _weight, 0) & " " _
& "." & GetFldData(Rs!f box id, "NULL“Y& " "
& "." & GetFldData(Rs!box_priority, 0) & " " _

HY3



& "," & GetFidData{Rs!box_color, 0) & " #" & Now() & "# " _
&M
iCon.Execute xStr
Debug.Print xStr
End If

Next

End If
Rs.MoveNext
Loop Untii Rs EOF
End If

DoEvents
iCon.Close

Set :Con = Nothing

End Sub

Private Function getMinBoxDimension(ByRef Value As Single) As Boolean
Dim Rs As New ADODB.Recordset

Dim i8ir As String

Dim ConnectStr  As String

ConnectStr = CreateMsAccessConnectionString(AppsDataSource)

‘with one blow

iStr="SELECTTOP i * FROM " _

&" (SELECT1_box_Joad_id t box_id" _

&"  IIF{ (box width <= box_decpth ),'w','d' ) AS box_alignment " _

&"  IIF( (box_width <= box_deepth ),box_width ,box_deepth ) AS min_value " _
& " FROM t_box_load " _

&" }ASbox_a"_

& "ORDER BY min_value™

'Debug.Print iStr

Rs.Open iStr, ConnectStr, adOpenForwardOnly, adLockReadOnly

getMinBoxDimension = False

If Not (Rs.EOF And Rs.BOF) Then
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Value = GetFldData(Rs!min_value, 0)

't_box_id = GetFldData(Rs!t_box_id, 0}
‘box_alignmenr = GetFldData(Rs!box_alignment, ")
getMinBoxDimension = True

End If

Rs.Close

Set Rs = Nothing

Erd Function

Private Function getMaxBoxDimension{ByRef Value As Single) As Boolean
DimRs As New ADODB.Recordset

Dim iStr As String

Dim ConnectStr ~ As String

ConnectStr = CreateMsAccessConnectionString(AppsDataSource)

'with one blow

iStr="SELECT TOP | *FROM " _

& " (SELECT t_box_load_id ,t box_id " _

&"  IIF({(box_width >= box_deepth ),'w",'d' } AS box_alignment " _
&"  MIF((box_ width >= box_deepth ),box_width ,box_deepth } AS max_value " _
& " FROMt box_load ™ _

&" YASbhox a"

& "ORDER BY max_value”

'‘Debug.Print iStr

Rs.Open i8tr, ConnectStr, adOpenForwardOnly, adLockReadOnly

getMaxBoxDimension = False

If Not (Rs.EOF And Rs.BOF) Then

Value = GetFldData(Rs!min_value, 0)

't box_id = GetFldData(Rs!t box_id, 0}
"box_alignmenr = GetFldData(Rs!box_alignment, ")
getMaxBoxDimension = True

End If
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Rs.Close
Set Rs = Nothing

End Function

Private Function getMaxBoxDimensionDx(ByRef Value As Single) As Boolean
Dim Rs As New ADODB.Recordset

Dim iStr As String

Dim ConnectStr  As String

ConnectStr = CreateMsAccessConnectionString{ AppsDataSource)

'with one blow

iStr="SELECT TOP 1 * FROM " _

& " (SELECT t_box_load id t box_id" _

&" JIF({box_width >=box_deepth ), 'd'} AS box_alignment " _

&"  MF((box_width >= box_deepth },box_width ,box_deepth ) AS max_value " _
&" FROM1t box load"

&" YASbox a"

& "ORDER BY max_value”

‘Debug.Print iStr

Rs.Open iStr, ConnectStr, adOpenForwardOnly, adl.ockReadOnly

getMaxBoxDimensionDx = False

If Not (Rs.EOF And Rs.BOF} Then

Value = GetFldData(Rs!min_value, 0)

't_box_id = GetFldData(Rs't_box_id, 0)
‘box_alignmenr = GetFldData(Rs!box_alighment, "")
getMaxBoxDimensionDx = True

End If

Rs.Close
Set Rs = Nothing

End Function
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Private Function GetLoadingInformation(ByVal TLoadingD As String
, Height As Single, Width As Single, Depth As Single

, Optional WidthIsMax As Boolean = True) As Boolean

Dim Rs As New ADODB.Recordset

Dim iStr As String

Dim ConnectStr  As String

iStr="SELECT * FROM t_box_load " _

& "WHERE t_box_Load_id="" & TLoadinglD & ™ "

ConnectStr = CreateMs AccessConnectionString{ AppsDataSource)
Rs.Open iStr, ConnectStr, adOpenForwardOnly, adLockReadOnly
If Not (Rs.EOF And Rs.BOF) Then

GetLoadingInformation = True

Height = Rs'box_height

Width = Rs!box_width

Depth = Rs'box_deepth

If (WidthIsMax) Then

Call SingleSwapWithMaxLeft(Width, Depth)

Else

Calt SingleSwapWithMaxLefi{Depth, Width)

End If

Else

GetLoadinglnformation = False

End If

Rs.Close
Set Rs = Nothing

End Function
Private Function getMaxBoxDimensionEx(ByRef Value As Single _
, ByRef tBoxLoadIDD As String) As Boolean

Dim Rs As New ADODB. Recordset

Dim iStr As String
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Dim ConnectStr ~ As String

ConnectStr = CreateMsAccessConnectionString( AppsDataSource)

'with on¢ blow

iStr="SELECT TOP 1 * FROM " _

& " (SELECTt_box load id ,t_box_id " _

& "  IF((box_width >= box_deepth ),'w','d' ) AS box_alignment " _

&"  JIF((box_width >= box_deepth ),box_width ,box_deepth } AS max_value " _
&" FROM ¢t box load" _

&" )ASbox a"_

& "ORDER BY max_value"

Debug.Print iStr

Rs.Open iSir, ConnectStr, adOpenForwardOnly, adLockReadOnly

getMaxBoxDimensionkx = False

If Not (Rs.EOF And Rs.BOF} Then
Value = GetFldData(Rs'max_value, 0}
tBoxLoadID = Rs!t_box load_id
getMaxBoxDimensionEx = True

End If

Rs.Close
Set Rs = Nothing

End Function

Private Function CompairBox(}

End Function

Private Sub RemoveLoad{ByVal TLoadingID As String)
Dim iConn As New ADQODB.Connection

Dim iStr As String

Dim ConnectStr As String
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iStr = "DELETE * FROM t_box_load " _

& "WHERE t_box_Load_id=" & TLoadingID & ™ "

ConnectStr = CreateMsAccessConnectionString( AppsDataSource )
iConn.ConnectionString = ConnectStr

iConn.Open

iConn.Execute iStr

iConn.Close

Set iConn = Nothing

End Sub

Sub SolvedWithWallBuilding()

Dim bReachEndOfSolution  As Boolean
Dim floatLayerDeepth  As Single
Dimt_box_id As Long

Dim strBoxAlignment As String

Dim bRet As Boolean

Dim AvailableDepth As Single

Dim layerDepth As Single
Dim bHaltLoop As Boolean
Dim sTemp As Single

Dim strBaseBoxId As String
Dim ContainerSpace As CoorBoxType

Dim Counter As Long

iCurrentLayer= 0
iConsumeSpace = 0
LoadWetght =0
bReachEndOfSolution = False

iContainerWidth = Val(iForm.txContainer(0))

iContainerHeight = Val{(iForm.txContainer{]})

iContainerDepth = Val(iForm.txContainer(2))
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iContainerMaxWeight = Val{iForm.txContainer(3))

ContainerSpace.Location.xx =
ContainerSpace.Location.yy =0

ContainerSpace.Location.zz = 0

ContainerSpace. Width = iContainerWidth
ContainerSpace. Height = iContainerHeight

ContainerSpace.Depth = iContainerDepth

sTemp = iContainerWidth * iContainerHeight * iContainerDepth

iForm.tuContainerVolume = Format(sTemp, "##5.00")

AvailableDepth = iContainerDepth

Call PrepareDbd4NewCalculation

layerDepth =0
bHaitLoop = False

iOrder =0
PinPoint.xx = -1
PinPoint.yy = -1

PinPoint.zz = -1

layerDepth = ChooseWallDepth(ContainerSpace, strBaseBoxId)
[f (layerDepth > 0) Then

1f (ContainerSpace.Depth - iLayer{iCurrentLayer). Depth) > 0 Then

*heart of application

Call AFillStripe(iLayer{iCurrentLayer))

ContainerSpace.Location.zz = iLayer(iCurrentLayer).Depth _
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+ iLayer(iCurrentLayer).Location.zz

ContainerSpace. Depth = ContainerSpace.Depth - iLayer(iCurrentLayer). Depth
Else

bHaltLoop = True

End If

Else

‘meant not enough space to build wall

bHaltLoop = True

End If

Loop Until bHaltl oop

iConsumeSpace = 0
For Counter = | To iCurrentLayer
iConsumeSpace = iConsumeSpace + iLayer(Counter).dDepth

Next

iForm.tx TotalLayer = Format{(iCurrentLayer, "# ##0")
iForm.txUsage Volume = Format(iConsummeSpace, "#,##0")
iForm.txRemainVolume = Format{sTemp - iConsumeSpace, "#,##0")

iForm.txUsageVolumePercentage = Format((iConsumeSpace / sTemp) * 100, "$#H#0.00™)

Call InterfaceResultColatte(iForm.grdCollate)
Call BuildGraphicBoxCollate

End Sub
Function ChooseWallDepth(RemainContainerSpace As CoorBoxType _

, baseBoxId As String) As Single

Dim tBoxLoadlD  As String
Dim iHeight As Single
Dim iWidth As Single
Dim iDepth As Single

Dim bChooseFlag  As Boolean
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Dim sTemp As Single
Dim BoxSpace As CoorBoxType

Dim sValue As Single

Dim MaxWeight As Single

MaxWeight = iContainerMaxWeight - LoadWeight

If Nat FindLargestBaxWithSpace(RemainContainerSpace _
. tBoxLoadID, BoxSpace, MaxWeight) Then
ChooseWallDepth = -1

Exit Function

End If

ChooseWallDepth = BoxSpace.Depth
iCurrentLayer = iCurrentLayer + |

ReDlim Preserve iLayer(l To iCuirentLayer) As CoorBoxType

iLayer(iCurrentLayer).Location.xx = 0

iLayer(iCurrentLayer).Location.yy = 0

If iCurrentLayer > 1 Then

iLayer(iCurrentLayer).Location.zz = iLayer(iCurrentLayer - 1).Location.zz _
+ iLayer(iCurrentLayer - 1).Depth

Else .

iLayer(iCurrentLayer).Location.zz = 0

End If
iLayer(iCurrentLayer). Width = iContainerWidth
iLayer(iCurrentLayer} Height = iContainerHeight

iLayer(iCurrentLayer).Depth = BoxSpace.Depth

End Function

Private Function FindLargestBox WithSpace(iSpace As CoorBoxType _
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, BoxID As String, BoxSpace As CoorBoxType, ByVal MaxWeight As Single _
, Optional FindAndPacked As Boolean = False) As Boolean

Dim Rs As New ADODB .Recordset
Dim iStr As String

Dim ConnectStr  As String

Dim tBoxLoadID  As String

Dim tBoxID As String

Dim iHeight As Single

Dim iWidth As Single

Dim iDepth As Single

Dim bChooseFlag  As Boolean

Dim sValue As Single

If Not getMinBoxDimension(sValue) Then
FindlargestBoxWithSpace = False
Exit Function

End If

If (sValue > iSpace.Depth) _

Or (sValue > iSpace Height) _

Or (sValue > iSpace. Width) Then
‘not cnough space
FindLargestBoxWithSpace = False
Exit Function

End If

ConnectS$tr = CreateMsAccessConnectionString(AppsDataSource)

'with one blow

iStr="SELECT * FROM " _

& " (SELECT t_box_load_id ,t box_id ,box_height ,box_ptiority ,box_calor ,box_weight " _
&"  JIF{ {box_width >=box_deepth },'w' 'd' ) AS box_alignment " _

&"  JIF( (box_width >= box_deepth ),box_width ,box_deepth ) AS max_value " _

&* FROMt box_load " _

& " WHERE box_weight <= " & MaxWeight & " " _
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&" YASbox_ a" _

& "ORDER BY box_priority ASC, max_value DESC ,box_height DESC"
"insert priority

‘Debug. Print iStr

Rs.0Open iStr, ConnectStr, adOpenForwardOnly, adLockReadOnly
bChooseFlag = False

[f Mot (Rs.EOF And Rs. BOF) Then

Do

Call GetLoadingInformation(Rs!t box load id, iHeight, iWidth, iDepth, True)
If {iHeight > iSpace.Height) Then

Rs.Close

Set Rs = Nothing

FindLargestBox WithSpace = False

Exit Function

End If

‘Rotate 2 axist

R koo O o o o o o ook o ok e ke ok ok ok Kk ko ok

‘Rotate box to fit space

BoxSpace.Location.xx = iSpace.Location.xx
BoxSpace.Location,yy = iSpace.Location.yy
BoxSpace.Location.zz = iSpace. Location.zz

BoxSpace.Priority = GetFldData(Rs!box_priority)
BoxSpace.Color = GetFldData(Rsbox_color)

BoxSpace.Weight = GetFldData(Rs'box_weight)

If (iSpace Width >= iWidth) And (iSpace.Depth >= iDepth) Then
bChooseFlag = True

BoxSpace.Depth = iDepth

BoxSpace. Width = iWidth

BoxSpace.Height = iHeight

BoxID = Rs't_box_load_id

tBoxID = Rs!t_box_id

Exit Do

Elself (iSpace.Width >= iDepth) And (iSpace.Depth >= iWidth) Then
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bChooseFlag = True

BoxSpace.Depth = iWidth
BoxSpace. Width = iDepth
BoxSpace. Height = iHeight
BoxID = Rs!t_box_lead_id
tBoxID = Rs!i_box_id

Exit Do

End If

R E Rk kR kR Rk KR kR kg kR kR E
Rs.MoveNext

Loop Until Rs.EOF

End If

If (bChooseFlag And FindAndPacked) Then
Call SaveSolution(BoxID, tBoxID, BoxSpace)
End If

FindLargestBoxWithSpace = bChooseFlag

Rs Close

Set Rs = Nothing

End Function
Sub SaveSolution(ByVal tBoxLoadil} As String _

, ByVal tBoxID As String, BoxSpace As CoorBoxType)

Dim iCon As New ADODB.Connection
Dim iStr As String

Dim Rs As New ADODB Recordset
Dim tempStr  As String

Dim Counter  As Long

Dim Captor As Long

Dim xStr As String

'‘On Error Resume Next

iCon.ConnectionSiring = CreateMs AccessConnectionString( AppsDataSource)
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iCon.Open

iOrder = iOrder + 1

tempStr = GetNewTableID("t_collate”, AppsDataSource}

iStr = "INSERT INTO t_collate " _

& "(t_collate_id ,t_box_id ,collate_xx ,collate_yy ,collate_zz" _
& " width height ,depth ,weight ,priority ,color ,collate_sequenz )"
& "VALUES " _

& (" & tempStr & ™ )" & tBoxID & ™

& " " & BoxSpace.Location.xx & " ," & BoxSpace.Location.yy _
&" " & BoxSpace.Location.zz _

& " " & BoxSpace.Width & " ," & BoxSpace.Height _

& " " & BoxSpaceDepth & ™" _

& " " & BoxSpace.Weight &" " _

& " " & BoxSpace Priority & " " _

& " " & BoxSpace.Color & ", " & iOrder & ")"

iCon Execute iStr

iCon.Close

Set iCon = Nothing

Call RemoveLoad(tBoxLoadID)

End Sub

Sub AFillWall{WallSpace As CoorBoxType)
Dim sValue As Single

Dim tBoxLoadID ' As String

Dim iHeight As Single

Dim iWidth As Single

Dim iDepth As Single

Dim bChooseFlag  As Boolean

Dim sTemp As Single

Dim BoxSpace As CoorBoxType
Dim StripeSpace  As CoorBoxType
Dim KeepSpace As CoorBoxType
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Static MaxWidth  As Single
Static MaxHeight As Single

Static Caplayer  As Integer

Dim temps As Single
Dim zWidth As Single
Dim zHeight As Single

Dim MaxWeight As Single

‘create hstripe

LSet StripeSpace = WallSpace

LSet KeepSpace = WallSpace

Do

If FindLargestBoxWithSpace(KeepSpace _

, tBoxLoadID, BoxSpace, MaxWeight, False) Then

"Kept ref box n make horizon stripe

StripeSpace.Height = BoxSpace Height

Call AFillStripe(StripeSpace)

StripeSpace, Location.yy = StripeSpace.Location.yy + BoxSpace.Height
End If

Loop Until (WallSpace.Height >= StripeSpace.Location.yy)

End Sub

Sub AFillStripe(WallSpace As CoorBoxType)
Dim sValue As Single

Dim tBoxLoadlD  As String

Dim iHeight As Single

Dim iWidth As Single

Dim iDepth As Single

Dim bChooseFlag  As Boolean

Dim sTemp As Single

Nim BoxSpace As CoorBoxType
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Dim StripeSpace  As CoorBoxType
Dim KeepSpace As CoorBoxType -

Static MaxWidth  As Single
Static MaxHeight  As Single

Static Caplayer  As Integer

Dim temps As Single
Dim zWidth As Single
Dim 7Height As Single

Dim MaxWeight As Single

MaxWeight = iContainerMax Weight - LoadWeight

If Not FindLargestBox WithSpace(WallSpace

, tBoxLoadID}, BoxSpace, MaxWeight, True) Then
"ConsumeSpace = iConsumeSpace _

'+ {MaxHeight * MaxWicth * iLayer{CapLayer).Depth)
Exit Sub

End If

'Simple Weight

LoadWeight = LoadWeight + BoxSpace. Weight
If (LoadWeight > iContainerMaxWeight) Then
Exit Sub

End If

'Store layer dimension
zHeight = BoxSpace.Location.yy + BoxSpace. Height

zWidth = BoxSpace.Location.xx + BoxSpace Width

If (MaxHeight < zHeight) Then

MaxHeight = zHeight

iLayer(iCurrentLayer).dDepth = (MaxHeight * MaxWidth _
* il ayer(iCurrentLayer) Depth)

End If
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If (MaxWidth < zWidth) Then

MaxWidth = zZWidth

iLayer(iCurrentLayer).dDepth = (MaxHeight * MaxWidth _
* iLayer(iCurrentLayer).Dzpth)

End If

If (Caplayer <> iCurrentLayer) Then
Capl.ayer = iCurrentLayer
MaxHeight =0

MaxWidth =0

EndIf

'Find stripe heightdefination

If (WallSpace.Location.xx = Q) _

And (WallSpace.Location.yy <> PinPoint.yy) Then
PinPoint.yy = WallSpace.Location.yy

End If

If (WallSpace.Depth - BoxSpace Depth) > 0 Then

LSet StripeSpace = WallSpace

StripeSpace.Depth = WallSpace.Depth - BoxSpace.Depth
StripeSpace. Width = BoxSpace. Weight

StripeSpace Height = Box3pace.Height

StripeSpace.Location.zz = WallSpace Location.zz + BoxSpace Depth
Call AFillStripe(StripeSpace)

End If

If (WallSpace. Width - BoxSpace.Width) > 0 Then

LSet StripeSpace = WallSpace

StripeSpace. Width = WallSpace. Width - BoxSpace. Width
StripeSpace.Location.xx = WallSpace.Location.xx + BoxSpace. Width
Call AFiliStripe{StripeSpace)

End If
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If (WallSpace.Height - BoxSpace.Height) > 0 Then

LSet StripeSpace = WallSpace

StripeSpace. Height = WallSpace.Height - BoxSpace.Height
StripeSpace. Width = BoxSpace. Width

StripeSpace.Location.yy = WallSpace.Location.yy + BoxSpace.Height
Call AFillStripe(StripeSpace)

End If

End Sub

Sub BFillStripe(WaliSpace As CoorBoxType)
Dim sValue As Single

Dim tBoxLoadlD)  As String

Dim iHeight As Single

Dim iWidth As Single

Dim iDepth As Single

Dim hChooseFlag ~ As Boolean

Dim sTemp As Single

Dim BoxSpace As CoorBoxType
Dim StripeSpace  As CoorBoxType
Dim KeepSpace As CoorBoxType
Static MaxWidth  As Single

Static MaxHeight  As Single

Static CapLayer  As Integer

Dim temps As Single
Dim zWidth As Single
Dim zHeight As Single
Dim MaxWeight As Single
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MaxWeight = iContainerMaxWeight - LoadWeight

If Not FindLargestBoxWithSpace(WallSpace _

, tBoxLoadID, BoxSpace, MaxWeight, True) Then
'iConsumeSpace = iConsumeSpace _

'+ (MaxHeight * MaxWidth * iLayer{CapLayer).Depth)
Exit Sub

End If

'Simple Weight

LoadWeight = LoadWeight + BoxSpace. Weight
1f {LoadWeight > iContainerMaxWeight) Then
Exit Sub

End If

‘Store layer dimension
zHeight = BoxSpace.Location.yy + BoxSpace.Height

zWidth = BoxSpace Location xx + BoxSpace. Width

If (MaxHeight < zHeight} Then

MaxHeight = zHeight

iLayer(iCurrentLayer}.dDepth = (MaxHeight * MaxWidth _
* iLayer(iCurrentLayer).Depth)

End If

If (MaxWidth < zWidth) Then

MaxWidth = zWidth

iLayer{iCurrentLayer).dDepth = (MaxHeight * MaxWidth _
* iLayer(iCurrentLayer).Depth)

End If

If (CapLayer <> iCurrentLayer} Then
CapLayer = iCurrentLayer
MaxHeight = 0

MaxWidth =0

End if
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'Find stripe heightdefination

If (WaliSpace.Location.xx =0) _

And (WallSpace. Location.yy <> PinPoint.yy) Then
PinPoint.yy = WaliSpace.Location.yy

End If

‘create hstripe

Do

StripeSpace.Location.zz = WallSpace.Location.zz
'cap first box height

StripeHorizonHeight = BoxSpace.Height

'similar wall creation

Do

StripeS$pace.Location.xx = WallSpace. Location.xx
StripeSpace.Location.yy = WallSpace. Location.yy
StripeSpace.Depth = BoxSpace.Depth
StripeSpace.Height = StripcHorizonHeight
StripeSpace. Width = WallSpace Width - BoxSpace, Width
recursive fill sub horizon stripe

Call AFillWall(StripeSpace)

SiripeSpace. Location.zz = StripeSpace Location.zz + BoxSpace.Depth

Loop Until StriptSpace.Location.zz > (WallSpace.Location.zz + WaliSpace. Depth}
'meant completed fill horizon stripe and reduce wallspace height

WallSpace.Height = WallSpace.Height - BoxSpace.Height

WallSpace.Location.yy = WallSpace.Location.yy + BoxSpace.Height

StripeSpace. Location.xx = WaliSpace Location.xx

StripeSpace.Location.yy = WallSpace.Location.yy + StripeHorizonHeight

StripeSpace.Location.zz = WallSpace.Location.zz

StripeSpace.Depth = WallSpace.Depth

StripeSpace.Height = WaliSpace Height
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StripeSpace. Width = WallSpace. Width

Call AFillWall(StripeSpace)

Loop Until (WaliSpace Height <= 0)

'Find Depth stripe

If (WaliSpace.Depth - BoxSpace.Depth) > ¢ Then
Do

StripeSpace.Location.zz = WallSpace.Location.zz
'cap first box height

StripeHorizonHeight = BoxSpace. Height

‘similar wall creation

Do

StripeSpace.Location.xx = WallSpace.Location.xx
Stripe Space.Location.yy = WallSpace.Location.yy
StripeSpace.Depth = BoxSpace.Depth
StripeSpace.Height = StripeHorizonHeight
StripeSpace. Width = WallSpace. Width - BoxSpace, Width
‘recursive fill sub horizon stripe

Call AFillWall(StripeSpace)

StripeSpace.Location.zz = StripeSpace.Location.zz + BoxSpace.Depth

Loop Until StripeSpace.Location.zz > (WallSpace.Location.zz + WallSpace.Depth)
'meant completed fill horizon stripe and reduce wallspace height

WallSpace.Height = WallSpace.Height - BoxSpace. Height

WallSpace.Location.yy = WallSpace.Location.yy + BoxSpace Height
StripeSpace.location.xx = WallSpace.Location.xx

StripeSpace.Location.yy = WallSpace.Location.yy + StripeHorizonHeight
StripeSpace.Location.zz = WallSpace.lLocation.zz

StripeSpace.Depth = WallSpace.Depth

StripeSpace.Height = WallSpace Height
StripeSpace Width = WallSpace. Width
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Call AFillWall(StripeSpace)

Loop Until (WallSpace Height <= 0)

End If

'implement filling fnction

'associated fill horizon stripe

1f (WallSpace Width - BoxSpace. Widih) > ¢ Then
StripeSpace. Width = WallSpace. Width - BoxSpace.Width
Do While (StripeSpace. Weight > 0}
StripeSpace.Location.xx = WallSpace.Location.xx + BoxSpace.Width
StripeSpace.Location.yy = WallSpace.Location.yy
StripeSpace.Location.zz = WallSpace.Location.zz
StripeSpace. Depth = WallSpace.Depth

StripeSpace.Height = WallSpace Height

Call AFillWail(StripeSpace)

StripeSpace. Width = StripeSpace. Width - BoxSpace. Width
Loop

Else

End If

'Find Horizon stripe -> reset to next row

H {WallSpace.Height - BoxSpace.Height) > 0 Then
StripeSpace.Height = WallSpace.Height - BoxSpace. Height
StripeSpace.Location.yy = WallSpace.Location.yy + BoxSpace.Height
Do While (StripeSpace.Height > 0)

StripeSpace.Location.xx = WallSpace.Location.xx

StripeSpace. Location.zz = WallSpace Location.zz

StripeSpace.Depth = WallSpace.Depth

StripeSpace. Width = WallSpace. Width

‘StripeSpace.Height = StripeHorizonHeight
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Call AFillWali(StripeSpace)

StripeSpace.Location.yy = StripeSpace.Location.yy + BoxSpace.Height
StripeSpace. Height = StripeSpacc.Height - BoxSpace.Height

Loop

Else

Debug.Print "Jugkuau”

End If

End Sub

Sub BFillWall(WallSpace As CoorBoxType)

Dim sValue As Single

Dim (BoxLoadID  As String

Pim iHeight As Single

Dim iWidth As Single

Dim iDepth As Single

Dim bCheoseFlag  As Boolean

Dim sTemp As Single

Dim BoxSpace As CoorBoxType
Dim StripeSpace  As CoorBoxType
Dim KeepSpace As CoorBoxType

Static MaxWidth  As Sinple
Static MaxHeight As Single

Static Caplayer  As Integer

Static StripeHorizonHeight  As Single
Dim temps As Single

Dim zWidth As Single

Dim zHeight As Single
Dim MaxWeight As Single
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MaxWeight = iContainerMaxWeight - L.oadWeight

If Not FindLargestBoxWithSpace(WallSpace _

, tBoxLoadID, BoxSpace, MaxWeight, True) Then
"iConsumeSpace = iConsumeSpace _

* + (MaxHeight * MaxWidth * iLayer{CapLayer).Depth)
Exit Sub

End If

'Simple Weight

LoadWeight = LoadWeight + BoxSpace. Weight
If (LoadWeight > iContainerMax Weight) Then
Exit Sub

End If

'Store layer dimension
zHeight = BoxSpace.Location.yy + BoxSpace. Height

zWidth = BoxSpace Location.xx + BoxSpace, Width

If (MaxHeight < zHeight) Then

MaxHeight = zHeight

iLayer(iCurrentLayer}.dDepth = (MaxHeight * MaxWidth _
* iLayer{iCurrentLayer}.Depth)

End If

If (MaxWidth < zWidth) Then

MaxWidth = zWidth

iLayer(iCurrentLayer).dDepth = (MaxHeight * MaxWidth _
* il ayer(iCurrentLayer).Depth)

End If

If (CapLayer << iCurrentLayer) Then
CaplLayer = iCurrentLayer
MaxHeight = 0

MaxWidth =0

End If
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'Find stripe heightdefination

If (WallSpace. Location.xx = 0) _

And (WallSpace.Location.yy <> PinPoint.yy) Then
PinPoint.yy = WaliSpace.Location.yy

End If

'Find Depth stripe
1§ {WallSpace.Depth - Box Space.Depth) > 0 Then

StripeSpace.Location.xx = WallSpace.Location.xx
SiripeSpace Location.yy = WallSpace.Location.yy

StripeSpace.Location.zz = WallSpace Location 2z + BoxSpace.Depth

StripeSpace. Depth = WaliSpace Depth - BoxSpace.Depth
StripeSpace.Height = WallSpace.Height

StripeSpace Width = BoxSpace. Width

Call AFillWall{StripeSpace)

Else

End If

'Find Horizon stripe ~> same row

If (WallSpace. Width - BoxSpace.Width) > 0 Then

StripeSpace. Location. xx = WallSpace.Location.xx + BoxSpace. Width
StripeSpace, Location.yy = WallSpace ]ocation.yy
StripeSpace.L.ocation.zz = WallSpace Location.zz

StripeSpace. Depth = WallSpace.Depth

StripeSpace Height = WaliSpace.Height
StripeSpace. Width = WallSpace. Widih - BoxSpace. Width
If (BoxSpace Height > StripeHorizonHeight) Then

StripeHorizonHeight = BoxSpace. Height

K 27



EndIf

StripeSpace Height = StripeHorizonHeight
Call AFilIWall(StripeSpace)

Else

StripeHorizonHeight = 0

End If

'Find Horizon stripe -> reset to next row

If (WaliSpace Height - BoxSpace.Height) > 0 Then

StripeSpace.Location.xx = WallSpace Location.xx
StripeSpace.Location.yy = WallSpace. Location.yy + BoxSpace. Height

StripeSpace.Location.zz = WallSpace.Location.zz

StripeSpace.Depth = WallSpace.Depth
StripeSpace. Width = WallSpace. Width
StripeSpace.Height = WallSpace.Height - BoxSpace.Height

'StripeSpace.Height = StripeHorizonHeight

Call AFillWall(StripeSpace)
Else

Debug.Print "Jugkuuu”

End If

End Sub

Sub InterfaceResultColatte(uGrid As SGGrid)

Dim Rs As New Recordset

Dim iStr As String

Dim ConnectStr  As String

Dim tBoxLoadlD  As String

Dim iHeight As Single

Dim iWidth As Single
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Dim iDepth As Single
Dim bChooseFlag  As Boolean

Dim iCol As SGColumn

uGrid.DataMode = sgUnbound 'Reset
uGrid.DataMode = sgBound "Reset

ConnectStr = CreateMsAccessConnectionString{ AppsDataSource)

"with one blow ;

iStr="SELECT t_collate.collate_sequenz as series ,box_alias " _
& "t_collate.* box_comment FROMt_collate t box "

& "WHERE (t_collate.t_box_id=t_box.f_box_id) "

& "ORDER BY t_collate.t collate_id”

'‘Debug.Print iStr

Rs.Open iStr, ConnectStr, adOpenForwardOnly, adLockReadOnly
bChooseFlag = False

Set uGrid.DataSource = Rs

With uGrid
ReBind

.EnterKeyBehavior = sgEnterKeyColumns

For Each iCol In .Columns
iCol.ReadOnly = True

Select Case iCol. DBField
Case "series”

iC ul.Caption = "AQ N
iCol. Width = 800

iCol.Style. TextAlignment = sgAlignCenterCenter
Case "box_alias"
iCol.Caption = "x&[aA0A;"
iCol. Width = 2000

- Case "width"

iCol.Caption = "E'é0;C&O§"
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iCol.Width = 1000

Case "height”

iCol.Caption = "EOEUS"
iCol. Width = 1000

Case "depth”

iCol.Caption = "aCOAAD;"
iCol Width = 1000

Case "collate_xx"
iCol.Caption = "x"
iCol.Width = 1000
Case "collate_yy"
iCol.Caption = "y"

1Col.Width = 1000

Case "collate_zz"

iCol.Caption = "z"

iCol. Width = 1200

Case "priority”

iCol.Caption = "AO R%OA N Eag"

iCol. Width = 1400

iCol. AllowSizing = False
gbCol_Loads_FrameColor = iCol.Collndex
Case "box_comment”

iCol.Caption = "EAOAAEuO"

iCol. Width = 2000

Case Else

iCol.Hidden = True

iCol.AllowSizing = False

End Select

Next

End With

End Sub

Public Sub BuildGraphicBoxCollate(Optional isAnimated As Boolean = False)
Dim Rs As New Recordset
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Dim iStr As String
Dim ConnectStr ~ As String

Dim igBox As cGBox

Dim CxCounter AsLong

Dim AngeiX
Dim AngelY

Dim AngelZ

AngelX = 350
AngelY =30
AngelZ =10

ConnectStr = CreateMsAccessConnectionString{ AppsDataSource)
i8tr = "SELECT t_collate.collate_sequenz as series ,box_alias "
& ".t_collate.* ,box_comment FROM t_collate ,t box " _

& "WHERE (t_collate.t box_id=t box.t_box_id)" _

& "ORDER BY t_collate.t collate_id ASC"

Rs.0pen iStr, ConnectStr, adOpenForwardOnly, adLockReadCnly

iForm.iPicLayout.Cis

Screen.MousePointer = vbHourglass

DoEvents

If Not (Rs.EOF And Rs.BOF} Thea
Do

Set igBox = New c¢GBox

With igBox

Set .PicControl = iForm.iPicLayout

.Angel x = AngelX

.Angel_y= AngelY
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.Angel_z = AngelZ

Point_xx = Rs!collate xx
.Point_yy = Rslcollate_yy

.Point_zz = Rslcollate_zz

Dimension_Width = Rs!Width
.Dimension_Height = Rs!Height
.Dimension_Depth = Rs!Depth

.LineColor = Rs!'Color
ZoomFactor = 10

Draw

End With

Set igBox = Nothing
Rs.MoveNext

[f isAnimated Then
For CxCounter = 1 To 4000000
Next

End If

Loop Until Rs.EOF
EndIf

Rs.Close

Set Rs = Nothing

‘draw container
Set igBox = New cGBox
With igBox

Set .PicControl = iForm iPicLayout
Angel x = AngelX
.Angel_y = AngelY
Angel z = AngelZ

HY 32



Point_xx =1
Point_yy =0

Point zz=0

Dimension_Width = iContainerWidth
.Dimension_Height = iContainerHeight

.Dimension_Depth = iContainerDepth

.LineColor = vbBlue
ZoomFactor = 10 ¢

Draw True

End With
Set igBox = Nothing

Screen.MousePointer = vbDefault

DoEvents
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MANUHIN A

Yoyavinavesnoumuuos

mynn an 1 Toyaneumuiueiviaa1en

20-Foot 40-Foot 40-Foot High Cube 45-Foot
Description
Aluminium steel Aluminium steel Aluminium steel Aluminium
Length { mm.) 6,058 6,058 12,192 12,192 12,192 12,192 13,716
External
Widih { mm. ) 2438 2,438 2,438 2438 2,438 2438 2,438
Dimensions
Height ( mm. ) 2,591 2,591 2,591 2,591 2,896 2,896 2,8%
Length { mm.} 3,926 5,899 12,052 12,033 12,052 | 12,003 13,576
inter
Width { mm. ) 2349 2,352 2,346 2,352 2.346 2,352 2,345
Dimensions
Height { mm. } 2,382 2,386 2,382 2,368 2,687 2,691 2,686
Cubic Measurement (M’) T2 LV I)) 67.3 67.5 795} 762 85.5
Capacity | Tare Weight (kg) 1,790 | 2,220 2,870 | 3,740 3,000 | 3920 2,343
Payload { kg ) 22210 | 21,780 27,610 | 26,740 27,480 | 26,560 2,585
Gross Weight € kg ) 24,000 | 24,000 30,480 { 30,480 30,480 | 30,480 3,950
Door Width { mm. ) 3343 2,340 2,343 2340 2,343 2,340 26,530
Opening | Height ( mm. ) 2,297 2272 2,279 2272 2,585 2,577 30,480
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