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ANLIN A
' Source Code veslisunsu DSS for HM
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‘Form_frmCal
Option Compare Database
Option Explicit

Dim cnn As ADODB.Connection
Dim rs As ADODB . Recordset

Private Sub cmdCal_Click()

T

"Declair Variable for Priority Index Calculation
Dim y()} As Double

Dim M Cost()

Dim ymin() As Double

Dim ymax() As Double

Dim Rec_num, i, j As Integer
Dim crit, crit! As String

Dim sy(8) As Double

Dim z() As Double

Dim zmin() As Double

Dim zmax()

Dim w(8) As Double -

Dim dn() As Double

Dim dp() As Double

Dim smn(), smp() As Double
Dim Sn(), Sp() As Double
Dim PI() As Double

"Declair Variable for GA Optimization

Dim Pm, Pc As Single

Dim Pop_size, Iteration As Long
Dim k As Integer

Dim Total Budget As Single
Dim Total Cost As Single

Dim Delta As Single

Dim ranC As Integer

Dim rk As Single

Dim Pdum() As Byte
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Dim cp As Integer 'point of string to cross over come from random

'ep = Int(Rec_num / 2)

Dim km As Long

Dim rm As Single

Dim Pop_Pos, String_Pos As Single 'define population and string Position to mutate

Dim Eval(), ObjFunc(), Penal(), SumCost_P() As Double

Dim F() As Double 'F =Total Fitness

Dim Pk() As Double 'Pk() = Probability to select for each P()

Dim Qk() As Double 'Qk() = Qumulative Probability to select

Dim rSelect() As Single

Dim kk As Integer

Dim Pdum?2() As Double 'dummy population to collect population no.1 before change
Dim evalmax() As Double

Dim popmax() As Integer

Dim maxEv As Double

Dim maxIt As Long

Dim maxPo As Integer

Dim Result Eval As String
Dim Result_EvalMax As String

Dim OBJ As String
Dim eva As Double
Dim Pans() As Byte

Dim PopAns As String
Dim PCol() As Byte
Static P() As Byte

IstCalopt.RowSource = ""

'*******************************************************************

ke ok ke 3k ok abe ke ok ok e o6 sk ok e ek ok skesbe e sl sk ke kel ok ske sl ok e ok ok ol ke 2k ok sk afe o e ok 45 e ok e e sfe ke ok ok ke ok sk o sk sheoke skeok ek e ok

Rec num = DCount("Project_ID", "tblroad")

ReDim y(Rec_num, 8) 'for 8 road attributes : AADT , Distress , Damage , vOcC ...
ReDim M_Cost(Rec_num) |

'DEFINE DECISION METRIX
Fori=1 To Rec_num
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crit = "Project_ID =" & i 'define criteria in general term by string variable
y(i, 1) = DLookup("AADT", "tblroad", crit) '
y(i, 2) = DLookup("IRI", "tblroad", crit)
(i, 3) = DLookup("VOC", "tblroad", crit)
y(i, 4) = DLookup("Envi_Level", "tblroad", crit)
y(i, 5) = DLookup("Attribute5", "tblroad", crit)
y(i, 6) = DLookup("Attributet"”, "tblroad", crit)
y(i, 7) = DLookup("Attribute7", "tblroad", crit)
(i, 8) = DLookup("Attribute8", "tblroad", ctit)
M_Cost(i) = DLookup("M_Cost", "tblroad", crit)
Nexti

'SUM vij™2

Fori=1 To Rec_num
sy(1)=sy(1) + (y(t, 1)) 2
sy(2) =sy(2) + (y(i, 2)) ~ 2
sy(3) =sy(3) + (y(i, 3)) " 2
sy(4) = sy(4) + (y(i, 4)) " 2
sy(5) = sy(5) +(y(i, 5)) * 2
sy(6) = sy(6) + (y(1, 6)) " 2
sy(7) = sy(7) + (y(i, T) * 2
sy(8) = sy(8) + (y(i, 8) " 2

Nexti

'DEFINE DUMMY ALTERNATIVE [y]

ReDim ymin(8)
ReDim ymax(8)

ymin(1) = DMin("AADT", "tblroad")
ymin(2) = DMin("IRI", "tblroad")
ymin(3) = DMin("VOC", "tblroad")
ymin(4) = DMin("Envi_Level", "tblroad"}
ymin(5) = DMin("Attribute5", "tblroad")
ymin(6) = DMin("Attribute6", "tblroad™)
ymin(7) = DMin("Attribute7", "tbiroad™)
ymin(8) = DMin("Attribute8", "tblroad")

ymax(1) = DMax("AADT", "tblroad")
ymax(2) = DMax("IRI", "tblroad")
ymax(3) = DMax("VOC", "tblroad")
ymax(4) = DMax("Envi_Level", "tblroad")
ymax(5) = DMax("Attribute5", "tblroad")
ymax(6) = DMax("Attribute6", "tblroad")
ymax(7) = DMax("Attribute7", "tblroad™)
ymax(8) = DMax("Attribute8", "tblroad")
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'BUILD Normalized decision metrix [z]* Weight
ReDim z(Rec_num, 8)

w(1) = DLookup("WT_AADT", "tblWeight")
w(2) = DLookup("WT_IRT", "tblWeight")
w(3) = DLookup("WT_VOC", "tbiWeight")
w(4) = DLookup("WT_Envi", "tblWeight")
w(5) = DLookup("WT_Attr5", "tblWeight")
w(6) = DLookup("WT_Attr6", "iblWeight™)
w(7) = DLookup("WT_Attr7", "tblWeight")
w(8) = DLookup("WT_Attr8", "tblWeight™)

- Fori=1To Rec num

- z(@, D) =y(, 1) * w(l) / Sqr(sy(1))
z(i, 2) = y(i, 2) * w(2) / Sqr(sy(2))
z(i, 3) = y(i, 3) * w(3) / Sqr(sy(3))
(i, 4) = y(i, 4) * w(4) / Sqr(sy(4))
z(i, 5) = y(i, 5) * w(5) / Sqr(sy(5))
z(i, 6) = y(i, 6) * w(6) / Sqr(sy(6))
z(i, 7) = y(i, 7) * w(7) / Sqr(sy(7))
z(i, 8) = y(i, 8) * w(8) / Sqr(sy(8))

Nexti

ReDim zmin(8)

 ReDim zmax(8)

zmin(1) = ymin(1) * w(1} / Sqr(sy(1))
zmin(2) = ymin(2) * w(2) / Sqr(sy(2))
zmin(3) = ymin(3) * w(3) / Sqr(sy(3))
zmin(4) = ymin(4) * w(4) / Sar(sy(4))
zmin(5) = ymin(5) * w(5) / Sqr(sy(5))
zmin{6) = ymin(6) * w(6) / Sqr(sy(6))
zmin(7) = ymin(7) * w(7) / Sqr(sy(7))
zmin(8) = ymin(8) * w(8) / Sqr(sy(8))

zmax(1) = ymax(1) * w(1) / Sqr(sy(1))
zmax(2) = ymax(2) * w(2) / Sqr(sy(2))
zmax(3) = ymax(3) * w(3) / Sqr(sy(3))
zmax(4) = ymax(4) * w(4) / Sqr(sy(4))
zmax(5) = ymax(5) * w(5) / Sqr(sy(5))
zmax(6) = ymax(6) * w(6) / Sqr(sy(6))
zmax(7) = ymax(7) * w(7) / Sqr(sy(7))
zmax(8) = ymax(8) * w(8) / Sqr(sy(8))
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ReDim dn{Rec_num, 8)
ReDim dp(Rec_num, 8)
Fori=1 To Rec_num
dn(i, 1) = (z(i, 1) - zmin(1)) » 2 'Distance from Negeative side
dn(i, 2) = (z(i, 2) - zmin(2)} * 2
dn(i, 3) = (z(i, 3) - zmin(3)) * 2
dn(i, 4) = (z(i, 4) - zmin{4)) ~ 2~
dn(i, 5) = (z(i, 5) - zmin(5)) * 2
dn(i, 6) = (z(i, 6) - zmin(6)) " 2
dn(i, 7) = (z(i, 7) - zmin(7)) ~ 2
dn(i, 8) = (z(i, 8) - zmin(8)) ~ 2
dp(i, 1) = (z(i, 1) - zmax(1)) » 2 'Distance from Positive side
dp(i, 2) = (z(i, 2) - zmax(2)) * 2
dp(i, 3) = (z(i, 3) - zmax(3)) " 2
dp(i, 4) = (z(i, 4) - zmax(4)) * 2
dp(i, 5) = (z(i, 5) - zmax(5)) * 2
dp(i, 6) = (z(i, 6) - zmax(6)) " 2
dp(i, 7) = (z(i, 7) - zmax(7)) * 2
dp(i, 8) = (z(i, 8) - zmax(&)) * 2
Next i '

. ReDim smn(Rec_num)
ReDim smp(Rec_num) |
Fori=1 To Rec_num 'sum for distance from negative and positive
smn(i) = dn(i, 1) + dn(i, 2) + dn(i, 3) + dn(i, 4) + dn(i, 5) + doi, 6) + _
dn(i, 7) + dn(i, 8)
smp(i) = dp(i, 1) + dp(i, 2) + dp(, 3) + dp(i, 4) + dp(i, 5) + dp(i, 6) + _
dp(i, 7) + dp(i, 8) ’
Next 1

ReDim Sn(Rec_num)
ReDim Sp(Rec_num)
Fori=1 To Rec_num
Sn(i) = Sqr(smn(i))
Sp(i) = Sar(smp(i))
Nexti

ReDim PI(Rec_num)
Fori=1 To Rec_num

PI(i) = Sn(i) / (Sn(i) + Sp(i)) ' calculate Priority Index for each Project
Next

rs.MoveFirst
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Fori=1 To Rec_num
rs!PrIn = PI(i)
rs.Update
rs.MoveNext

Next i

! SHOW TEST CALCULATE PL

Dim resultPI As String

IstCalopt.AddItem ""

Fori=1 To Rec_num
resultPI = "Priority Index of Project_ID : " & CStr(i) & "=" & CStr(PI(i))
IstCalopt.AddItem resultPI

Nexti

'*******************************************************************
'***************************Prioritization*.**************************

'*********************Genetic Algoﬁm*****$***********************
e ok 3k ok o sk sk e sk ok e ke e e ok skoke sk sk ok sleslealk ok sk s ook ke e sk deokok ok K s et e e e o ok sfe ok o s ke e ok sk e o sk e ok sk b eokosk ok

' GA SETTING -

Pop_size = DLookup("Pop_size", "GAPara") 'Set Population Size

Pm = DLookup("Pm", "GAPara") ‘Set mutation rate

Pc = DLookup("Pc", "GAPaRa") 'Set crossover rate

Iteration = DLookup("Tteration”, "GAPara") 'Set Number of Iteration

S Budget Constrain

Total_Budget = DLookup("Total_budget", "tblweight™)
Total_Cost = DSum("M_Cost", "tblroad")

If Total_Budget <= Abs(Total_Cost - Total _Budget) Or Abs(Total Cost -
Total Budget) =0 Then _

Delta = Total Budget _

Else: Delta = Abs(Total Cost - Total Budget)
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VI TDeclair Variable/////H111H1H11177111HT
ReDim Pdum(Rec _num, Pop_size, Iteration)
ReDim Eval{Pop_size, Iteration)
ReDim ObjFunc(Pop_size, Iteration)
ReDim Penal(Pop_size, Iteration)
ReDim SumCost P(Pop_size, Keration)
. ReDim Pk(Pop_size, Iteration)
ReDim Qk(Pop_size, lteration)
ReDim F(Iteration)

ReDim rSelect(Pop_size, Iteration)

ReDim Pdum2(Rec_num, Pop_size, Iteration)

ReDim evalmax(Iteration)
ReDim popmax(Iteration)
ReDim Pans(Rec_num})

ReDim PCol(Rec_num, Pop_size, lteration)

ReDim P(Rec_num, Pop_size, Iteration)

— ENCODEING INITIAL POPULATION----

For j=1 To Pop_size
Fori=1 To Rec_num
P(, j, 1) = Int(Rnd * 2) 'random number 0 or 1
Next i
' Next j
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' -GA ITERATION

Fork = 1 To Iteration

7***************************CROSSOVER***************************

Forj=1 To Pop_size
rk =Rnd ‘rabdom number between [0,1]
If rk <= (Pc /2) Then
cp = Int(Rnd * Rec_num) + 1 'find CrossOver Point by random
ranC = Int(Rnd * Pop_size) + 1 ' random pop. between 1 to pop_size to
CrossQver with pop. j
Fori=1Tocp
'ranC = Int(Rnd * Pop_Size) + 1 ' random pop. between 1 to pop_size to
CrossOver :
Pdum(i, j, ¥) =PG4, j, k)
- P(,j, k)=P(@i, ranC, k)  'Crossover of 2 Chromosome
P(i, ranC, k) = Pdum(j, j, k)
. Nexti
~End If
Nextj

‘-
'**************************M‘U’TATION*****************************

km=1
Do While km <= (Pop_size * Rec_num)
Pop_Pos = (km \ Rec_num) + 1
String Pos = (km Mod Rec_num) + 1
If Pop_Pos > Pop_size Then
Pop Pos =Pop_size
End If :
rm = Rnd
If rm <= Pm Then
- P(String_Pos, Pop_Pos, k) = Abs(P(String_Pos, Pop_Pos, k)-1)
End If '

km=km-+1
Loop
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Forj=1 To Pop_size
Penal(j, k) =0
ObjFunc(j, k) =0
Eval(j, k) =0
Next j
For j = 1 To Pop_size
Fori=1 To Rec_num
ObjFunc(j, k) = ObjFunc(j, k) + PI(1) * P(, j, k)
SumCost_P(j, k) = SumCost_P(j, k) + M_Cost(i) * P(i,j, k)
Next i

Penal(j, k) = 1 - Abs(SumCost_P(j, k) - Total_Budget) / Delta _
+ (Total_Budget - SumCost_P(j, k)) * 0.4 / Abs(Total _Budget - SumCost_P(j,

k))
Eval(j, k) = ObjFunc(j, k) * Penal(j, k)
If Bval(j, k) < 0 Then Eval(j, k) =0
Next j

l*******************SELECTION********************************

F(k)=0

For j =1 To Pop_size
F(k) = F(k) + Eval(j, k)

Next j

If F(k) = 0 Then F(k) = 1

For j=1 To Pop_size
Pk(j, k) = Eval(j, k) / F(k)
Next j

Forj=1 To Pop_size

Qk(j, k) =0
Next j

Forj=1 To Pop_size
Qk(, k) = Qk(j - 1, k) + Pk(, k)
Nextj

Forj =1 To Pop_size
Fori=1 To Rec_num
Pdum2(i, j, k) =P(, j, k)
Next i
Next j

Forj =1 To Pop_size
rSelect(j, k) =Rnd
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Next j

For j=1 To Pop_size
If rSelect(j, k) <= Qk(1, k) Then
Fori=1 To Rec_ num
If k < Tteration Then P(, j, k + 1) = Pdum2(j, 1, k)
Next1
Else
For kk =2 To Pop_size 'roulette wheel
If rSelect(j, k) > Qk(kk - 1, k) And rSelect(j, k) <= Qk(kk, k) Then
Fori=1 To Rec_num
If k <Tteration Then P(j, j, k + 1) = Pdum2(i, kk, k)
Next i
End If
Next kk
End If
Next j

Forj=1 To Pop_size
Fori=1 To Rec num
PCol(i, j, k) =P@, }, k)
Next 1
Next j

! END FOR EACH ITERATION
Nextk

Vaf ok sk ok s ok o o ok s e e e e e o sk s o s sfe ol ok o sk sk ko ok ok o ok ok 2 ok ol ok o e ok ok ok afe e e s 3k of 6o e 3k R ok ok ol sk ko ok ok ok ok R ko
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'Calculate Maximum Evaluate for each iteration
For k=1 To Iteration :

evalmax(k) = Eval(l, k)

popmax(k) = 1

Forj=2 To Pop_size

- If evalmax(k) <= Eval(j, k) Then
evalmax(k) = Eval(j, k)
popmax(k) =

End If
Next
Next k

'Calculate Maximum Evaluate of all iteration
maxEv = evalmax(1)

maxft=1

For k=2 To Iteration
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If maxEv <= evalmax(k) Then
maxEv = evalmax(k)
maxlt =k
End If
Nextk
Result EvalMax = "MAX Evaluate at last iterate" & maxlt & "=" & CStr(maxEv)
&" " & "POPMAX =" & popmax(maxIt)
IstCalopt. AddItem ™"
IstCalopt. AddItem Result EvalMax

OBJ =" ojective value =" & CStr(ObjFunc(popmax(maxIt), maxlit))
IstCalopt.AddItem ""

IstCalopt. AddItem OBJ

IstCalopt.AddItem ""

rs.MoveFirst

Fori=1 To Rec_num
PopAns = "P:" & CStr(i) & "=" & P(i, popmax(maxlt), maxIt)
1stCalopt. AddItem PopAns
rs!Result01 = P(i, popmax(maxIt), maxlIt)
rs.Update
rs.MoveNext

Next i

vk sksk ok sk ek ke ke kokok o Rakok sk kR kX ¥R eyt

Dim objfuncResult, sumcostResult, PenalResult, EvalResult As Single
Fori=1 To Rec_num
obj funcResult = objfuncResult + PI(i) * P(i, popmax(maxIt), maxIt)
sumcostResult = sumcostResult + M_ Cost(i) * P(i, popmax(maxIt), maxIt)
Next i
"PenalResult = 1 - Abs(sumcostResult - Total Budget) / Delta
'EvalResult = objfuncResult * PenalResult

Dim ShowEvalResult As String

Dim ShowSumSelectedCost As String

Dim ShowBudget As String

ShowEvalResult = "Objective Function Value =" & objfuncResult
ShowSumSelectedCost = "Sum Cost=" & sumcostResult -
ShowBudget = "Budget =" & Total_Budget

IstCalopt.Addltem ShowEvalResult

IstCalopt.AddItem ShowSumSelectedCost

IstCalopt. AddItem ShowBudget

End Sub 'cmdCal_Click
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Private Sub cmdClear_Click(
IstCalopt.RowSource = ""
End Sub

Private Sub cmdExit Click()
DoCmd.Close

End Sub

Private Sub Form_Load()

Set cnn = New ADODB.Connection

cnn.Open "Provider = microsoft jet.oledb.4.0;" & "Data source = ¢:\DSS for
HM.mdb"

Set rs = New ADODB.Recordset

rs.Open "tblroad", cnn, adOpenKeyset adLockPessimistic
End Sub

Private Sub Form Unload(Cancel As Integer)
rs.Close

cnn.Close
End Sub
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Decision Support System for Allocation in Highway Maintenanc
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