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unit Unit1; 

interface 
uses 

  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms, 

  Dialogs, StdCtrls, jpeg, ExtCtrls, pngimage; 

type 
  TForm1 = class(TForm) 

    Button1: TButton; 

    Label1: TLabel; 
    Label2: TLabel; 

    Label3: TLabel; 

    Label4: TLabel; 

    Image2: TImage; 
    Image1: TImage; 

    Label5: TLabel; 

    procedure Button1Click(Sender: TObject); 
  private 

    { Private declarations } 

  public 
    { Public declarations } 

  end; 

var 

  Form1: TForm1; 
implementation 

 

uses Unit2; 
{$R *.dfm} 

procedure TForm1.Button1Click(Sender: TObject); 

begin 
FrmGenerator.show; 

end; 

end. 

 
unit Unit2; 

interface 

uses 
  Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms, 

  Dialogs, Grids, StdCtrls, ComCtrls, MAth, inifiles; 

type 

  TFrmGenerator = class(TForm) 
    BtnHasil: TButton; 

    Label3: TLabel; 

    Editjumlahunit: TEdit; 
    PageControl1: TPageControl; 
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    TabSheet1: TTabSheet; 

    TabSheet2: TTabSheet; 
    StrgKombinasi: TStringGrid; 

    BtnKombinasi: TButton; 

    StrgHasil: TStringGrid; 

    Btnisiunit: TButton; 
    TabSheet3: TTabSheet; 

    TabSheet4: TTabSheet; 

    StrgDataGen: TStringGrid; 
    StrgBeban: TStringGrid; 

    Edbanyakbeban: TEdit; 

    Label1: TLabel; 

    TabSheet5: TTabSheet; 
    Editprioritas: TEdit; 

    Button4: TButton; 

    Edit2: TEdit; 
    TabSheet7: TTabSheet; 

    StringGridinputoutput: TStringGrid; 

    btnLoad: TButton; 
    PBproses: TProgressBar; 

    TabSheet8: TTabSheet; 

    StrgUpDowntime: TStringGrid; 

    TabSheet9: TTabSheet; 
    StrgKombinasiUpDowntime: TStringGrid; 

    TabSheet10: TTabSheet; 

    StrgHasilAkhir: TStringGrid; 
    TabSheet11: TTabSheet; 

    StrgPalingMurah: TStringGrid; 

    Label2: TLabel; 
    Label4: TLabel; 

    OpenDialog1: TOpenDialog; 

    SaveDialog1: TSaveDialog; 

    pcdata: TPageControl; 
    btnSave: TButton; 

    procedure BtnHasilClick(Sender: TObject); 

    procedure BtnKombinasiClick(Sender: TObject); 
    procedure BtnisiunitClick(Sender: TObject); 

    procedure Button4Click(Sender: TObject); 

    procedure FormShow(Sender: TObject); 

    procedure btnLoadClick(Sender: TObject); 
    procedure btnSaveClick(Sender: TObject); 

  private 

    { Private declarations } 
  public 
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    { Public declarations } 

    function DecToBinStr(N, jumlahunit: Integer): string; 
    function biyatotal(orde1,orde2,orde3,Fcost,daya: real): real; 

    function hitungP(lambda,ord2,ord3:real):real; 

    function hitunglambdabaru(lambda, err: real; jml: integer): real; 

  end; 
var 

  FrmGenerator: TFrmGenerator; 

  min:array[1..550000] of real; 
max:array[1..550000] of real; 

hargaakhir:array[1..550000] of real; 

beban:array[1..550000] of real; 

biayastart:array[1..550000] of real; 
biayafuel:array[1..550000] of real; 

waktudowntime:array[1..550000] of integer; 

waktuuptime:array[1..550000] of integer; 
statustime:array[1..550000] of integer; 

unitprioritas,hitungprioritas:array[1..550000] of integer; 

orde1,orde2,orde3 : array [1..550000] of real; 
fungsibiayafuelorde1,fungsibiayafuelorde2,fungsibiayafuelorde3 : array [1..550000] 

of real; 

hasil : array [1..550000] of real; 

lambdabaru: real; 
outputP : array[1..550000] of real; 

ikutlambda : array[1..550000] of integer; 

const 
lambda : real =6; 

implementation 

{$R *.dfm} 
function TFrmGenerator.DecToBinStr(N, jumlahunit: Integer): string; 

var 

 S, depan: string; 

 i: Integer; 
begin 

//mengubah angka ke biner 

  for i:=1 to SizeOf(N)*8 do 
  begin 

    if N<0 then 

      S:=S+'1' 

    else 
      S:=S+'0'; 

    N:=N shl 1; 

 end; 
 Delete(S, 1, Pos('1', S)-1); 
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 depan := StringOfChar('0', (jumlahunit - Length(S))); 

 Result:=depan + S; 
end; 

procedure TFrmGenerator.BtnisiunitClick(Sender: TObject); 

var i,jumlahunit,banyakbeban : integer; 

begin 
  //tampilan data generator stringgrid 

  jumlahunit:=StrToIntDef(Editjumlahunit.Text, 0); 

  StrgDataGen.cells[1,0]:='No. Unit'; 
  StrgDataGen.cells[2,0]:='Min MW'; 

  StrgDataGen.cells[3,0]:='Max MW'; 

  StrgDataGen.cells[4,0]:='StartUp Cost'; 

  StrgDataGen.cells[5,0]:='Fuel Cost'; 
  StrgDataGen.cells[6,0]:='Min Up Time'; 

  StrgDataGen.cells[7,0]:='Min Down Time'; 

  StrgDataGen.cells[8,0]:='Status Pembangkit'; 
  StrgDataGen.RowCount:= jumlahunit +1; 

 

  for i := 1 to jumlahunit do 
  begin 

    StrgDataGen.cells[1,i]:=inttostr(i); 

  end; 

  // tampilan karakteristik 
  stringgridinputoutput.cells[0,0]:='No. Unit'; 

  stringgridinputoutput.cells[1,0]:='Orde 1'; 

  stringgridinputoutput.cells[2,0]:='Orde 2'; 
  stringgridinputoutput.cells[3,0]:='Orde 3'; 

  stringgridinputoutput.RowCount:= jumlahunit +1 ; 

  stringgridinputoutput.ColCount:= 4; 
  for i := 1 to jumlahunit do 

  begin 

    stringgridinputoutput.cells[0,i]:=inttostr(i); 

  end; 
  //tampilan Pembebanan Stringgrid 

  banyakbeban:=strtointdef(Edbanyakbeban.Text, 0); 

  StrgBeban.cells[0,0]:='Periode'; 
  StrgBeban.cells[1,0]:='Beban (W)'; 

  StrgBeban.ColCount:=2; 

  StrgBeban.RowCount:=banyakbeban +1; 

  for i := 1 to banyakbeban+1 do 
  begin 

    StrgBeban.cells[0,i]:='Periode ' + inttostr(i); 

  end; 
end; 
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procedure TFrmGenerator.BtnKombinasiClick(Sender: TObject); 

var i,j: integer; 
 jumlahunit: integer; 

 banyakkombinasi,banyakbeban: integer; 

 mintotal,maxtotal,start,fuel,maxuptime,mindowntime:real; 

 hasilbiner : string; 
 jumlaha,jumlahb,jumlahax:real; 

 a,b:array [1..10] of real; 

 lambda : real; 
 posisi: integer; 

 banyakprioritas,jumlahbeban,jumlahkombinasi,hitung: integer; 

 k,sementaraprio : integer; 

 sementara:real; 
 jumlahprioritas,jumlahnonprioritas:integer; 

 sisabeban:real; 

begin 
//INNISIALISASI jumlah unit dan banyak beban dari edit text 

  jumlahunit:=StrToIntDef(Editjumlahunit.Text,0); 

  banyakbeban:=strtointdef(Edbanyakbeban.Text,0); 
//INISIALISASI variabel banyak beban 

    for i := 1 to banyakbeban do 

    begin 

    beban[i]:=StrToFloatDef(StrgBeban.cells[1,i],0); 
    end; 

 

//INISIALISASI  VARIABEL Orde 
for i := 1 to jumlahunit do 

  begin 

    orde1[i]:=StrToFloatDef(stringgridinputoutput.cells[1,i],0); 
    orde2[i]:=StrToFloatDef(stringgridinputoutput.cells[2,i],0); 

    orde3[i]:=StrToFloatDef(stringgridinputoutput.cells[3,i],0); 

  end; 

//INISIALISASI VARIABEL data generator 
  for i := 1 to jumlahunit do 

  begin 

    min[i]:=StrToFloatDef(StrgDataGen.cells[2,i],0); 
    max[i]:=StrToFloatDef(StrgDataGen.cells[3,i],0); 

    biayastart[i]:=strtofloatdef(StrgDataGen.Cells[4,i],0); 

    biayafuel[i]:= strtofloatdef(StrgDataGen.Cells[5,i],0); 

    waktuuptime[i]:=strtointdef(StrgDataGen.cells[6,i],0); 
    waktudowntime[i]:=StrTointDef(StrgDataGen.Cells[7,i],0); 

    statustime[i]:=StrTointDef(StrgDataGen.Cells[8,i],0); 

    unitprioritas[i]:= i; 
  end; 
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//tampilan kombinasi 

  StrgKombinasi.ColCount:= jumlahunit+banyakbeban+3; 
  StrgKombinasi.cells[0,0]:='nomor unit'; 

  for i := 1 to jumlahunit do 

  begin 

    StrgKombinasi.Cells [i,0]:='unit ' + inttostr(i) 
  end; 

  StrgKombinasi.cells[jumlahunit+1,0]:='mintotal'; 

  StrgKombinasi.cells[jumlahunit+2,0]:='maxtotal'; 
  for i := jumlahunit+3 to jumlahunit+2+banyakbeban do 

  begin 

    StrgKombinasi.Cells [i,0]:='Periode ' + inttostr(i-(jumlahunit+2)) 

  end; 
  /////////////////////////////////////////////////////////////////////// 

  //distribusi biner ke masing2 kotak 

  banyakkombinasi:=trunc((power(2,jumlahunit))-1); 
  StrgKombinasi.RowCount:=banyakkombinasi+1; 

 

  for i := 1 to banyakkombinasi do 
  begin 

    StrgKombinasi.cells[0,i]:= inttostr(i); 

    hasilbiner:=DecToBinStr(i,jumlahunit); 

    mintotal:=0; 
    maxtotal:=0; 

    for j := 1 to jumlahunit do 

    begin 
      StrgKombinasi.cells[j,i]:= hasilbiner[j]; 

      if hasilbiner[j] = '1' then 

      begin 
        mintotal := mintotal + min[j]; 

        maxtotal := maxtotal + max[j]; 

      end; 

    end; 
    StrgKombinasi.cells[jumlahunit+1,i]:=FloatToStr(mintotal); 

    StrgKombinasi.cells[jumlahunit+2,i]:=FloatToStr(maxtotal); 

    for j := jumlahunit+3 to jumlahunit+2+banyakbeban do 
    begin 

      if (beban[j-(jumlahunit+2)] >= mintotal) and (beban[j-(jumlahunit+2)] <= 

maxtotal) then 

      begin 
        StrgKombinasi.Cells[j,i]:='1'; 

      end else 

      begin 
        StrgKombinasi.Cells[j,i]:='0'; 
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      end; 

    end; 
  end; 

  for i := 1 to jumlahunit do 

  begin 

    fungsibiayafuelorde1[i]:= orde1[i]*biayafuel[i]; 
    fungsibiayafuelorde2[i]:= orde2[i]*biayafuel[i]; 

    fungsibiayafuelorde3[i]:= orde3[i]*biayafuel[i]; 

  end; 
  ////////////////////////////////////////////////////////////////// 

  //isi up/downtime 

 

  StrgUpDowntime.RowCount:=banyakbeban+2; 
  StrgUpDowntime.ColCount:=jumlahunit+1; 

  for i:= 0 to banyakbeban do 

  begin 
    StrgUpDowntime.cells[0,i+1]:='Periode '+IntToStr(i); 

  end; 

  for i := 1 to jumlahunit do 
  begin 

    StrgUpDowntime.cells[i,0]:='unit '+IntToStr(i); 

    posisi:=statustime[i]; 

    if posisi > 0 then 
    begin 

      StrgUpDowntime.cells[i,1]:='1'; 

    end else 
    begin 

      StrgUpDowntime.cells[i,1]:='0'; 

    end; 
    for j := 1 to banyakbeban do 

    begin 

      if posisi>0 then 

      begin 
        if posisi = waktuuptime[i] then 

        begin 

          posisi :=-1; 
        end else 

        begin 

          posisi:= posisi+1; 

        end; 
      end else 

      begin 

        if abs(posisi) = waktudowntime[i] then 
        begin 
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          posisi :=1; 

        end else 
        begin 

          posisi:= posisi - 1; 

        end; 

      end; 
      if posisi > 0 then 

      begin 

        StrgUpDowntime.cells[i,j+1]:='1'; 
      end else 

      begin 

        StrgUpDowntime.cells[i,j+1]:='0'; 

      end; 
    end; 

  end; 

  ////////////////////////////////////////////////////////////////// 
  //isi kombinasi up/downtime 

  StrgKombinasiUpDowntime.RowCount:=1; 

  StrgKombinasiUpDowntime.ColCount:=jumlahunit+4; 
  //hitung banyak prioritas 

  jumlahunit:=StrToIntDef(editjumlahunit.Text,0); 

  if jumlahunit mod 2 = 0 then 

  begin 
    banyakprioritas:=(jumlahunit div 2); 

  end else 

  begin 
    banyakprioritas:=((jumlahunit div 2)+1); 

  end; 

  jumlahbeban:=StrToIntDef(Edbanyakbeban.Text,0); 
  jumlahkombinasi:= StrgKombinasi.RowCount; 

  hitung:=0; 

  StrgKombinasiUpDowntime.Cells[0,0]:= 'State '; 

  StrgKombinasiUpDowntime.Cells[1,0]:= 'Beban '; 
  //menentukan unit prioritas 

  for i := 1 to (jumlahunit -1) do 

  begin 
    for j := (i+1) to jumlahunit do 

    begin 

      if biayafuel[i] > biayafuel[j] then 

      begin 
        sementara:= biayafuel[i]; 

        biayafuel[i] := biayafuel[j]; 

        biayafuel[j] := sementara; 
        sementaraprio := unitprioritas[i]; 
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        unitprioritas[i] := unitprioritas[j]; 

        unitprioritas[j] := sementaraprio; 
      end; 

    end; 

  end; 

  //isi header 
  for k := 1 to jumlahunit  do 

  begin 

    StrgKombinasiUpDowntime.Cells[k+1,0]:= 'P'+IntToStr(unitprioritas[k]); 
  end; 

  StrgKombinasiUpDowntime.Cells[jumlahunit+2,0]:='Memenuhi'; 

  StrgKombinasiUpDowntime.Cells[jumlahunit+3,0]:='Periode'; 

  //looping tabel hasil 
  for j := 1 to jumlahbeban do 

  begin 

    for i := 1 to jumlahkombinasi-1 do 
    begin 

      if StrgKombinasi.Cells[jumlahunit+2+j,i] ='1' then 

      begin 
        //isi kombinasi 1 tabel hasil 

        hitung:=hitung+1; 

        StrgKombinasiUpDowntime.RowCount:=hitung + 1; 

        StrgKombinasiUpDowntime.Cells[0,hitung] := 'Periode ' + IntToStr(j) + '(No ' 
+ IntToStr(i) + ')'; 

        StrgKombinasiUpDowntime.Cells[jumlahunit + 3,hitung] := IntToStr(j); 

        //isi beban tabel hasil 
        StrgKombinasiUpDowntime.Cells[1,hitung]:= FloatToStr(beban[j]); 

        //hitungprioritas 

        jumlahprioritas:=0; 
        jumlahnonprioritas:=0; 

        for k := 1 to jumlahunit do 

        begin 

          if StrgKombinasi.Cells[unitprioritas[k],i]='1' then 
          begin 

            if k <= banyakprioritas then 

            begin 
              jumlahprioritas:=jumlahprioritas+1; 

              hitungprioritas[jumlahprioritas]:=k; 

            end else 

            begin 
              jumlahnonprioritas:=jumlahnonprioritas+1; 

            end; 

          end; 
        end; 
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        //isi kolom P(daya) unit 

        sisabeban:=beban[j]; 
        mintotal:=0; 

        maxtotal:=0; 

        for k := 1 to jumlahunit do 

        begin 
          if StrgKombinasi.Cells[unitprioritas[k],i]='1' then 

          begin 

            if StrgUpDowntime.Cells[unitprioritas[k],j+1] = '0' then begin 
              StrgKombinasiUpDowntime.Cells[k+1,hitung]:= 'X'; 

            end else 

            begin 

              StrgKombinasiUpDowntime.Cells[k+1,hitung]:= '1'; 
              mintotal:=mintotal + min[unitprioritas[k]]; 

              maxtotal:=maxtotal + max[unitprioritas[k]]; 

            end; 
          end else 

          begin 

            StrgKombinasiUpDowntime.Cells[k+1,hitung]:= '0'; 
          end; 

        end; 

        if (sisabeban >= mintotal) and (sisabeban <= maxtotal) then 

        begin 
          StrgKombinasiUpDowntime.Cells[jumlahunit+2,hitung]:= '1'; 

        end else 

        begin 
          StrgKombinasiUpDowntime.Cells[jumlahunit+2,hitung]:= '0'; 

        end; 

      end; 
    end; 

  end; 

end; 

procedure TFrmGenerator.BtnHasilClick(Sender: TObject); 
var 

  jumlahkombinasi: integer; 

  i, j, k, l, m: integer; 
  jumlahunit, jumlahbeban, hitung, sementaraprio: integer; 

  sementara, sisabeban,sisabebanprio, totalP, er, hasilP,totalmaxprio: real; 

  jumlahprioritas,jumlahnonprioritas:integer; 

  banyakprioritas : integer; 
  hitungulang: boolean; 

  biayatotal, hitungbiaya, nilaiorde1, nilaiorde2: real; 

  nilaiorde3, nilaifcost, nilaidaya: real; 
  isidaya: string; 
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  isijam, isijamlama, kombinasimurah: integer; 

  totalstartcost, totalcost, grandtotalcost, hargasementara: real; 
begin 

  PBproses.Position:=0; 

  //hitung banyak prioritas 

  jumlahunit:=StrToIntDef(editjumlahunit.Text,0); 
  if jumlahunit mod 2 = 0 then 

  begin 

    banyakprioritas:=(jumlahunit div 2); 
  end else 

  begin 

    banyakprioritas:=((jumlahunit div 2)+1); 

  end; 
  StrgHasil.RowCount:=1; 

  StrgHasil.ColCount:=jumlahunit + 4; 

  jumlahbeban:=StrToIntDef(Edbanyakbeban.Text,0); 
  jumlahkombinasi:= StrgKombinasiUpDowntime.RowCount; 

  hitung:=0; 

  StrgHasil.Cells[0,0]:= 'State '; 
  StrgHasil.Cells[1,0]:= 'Beban '; 

  //menentukan unit prioritas 

  for i := 1 to (jumlahunit -1) do 

  begin 
    for j := (i+1) to jumlahunit do 

    begin 

      if biayafuel[i] > biayafuel[j] then 
      begin 

        sementara:= biayafuel[i]; 

        biayafuel[i] := biayafuel[j]; 
        biayafuel[j] := sementara; 

        sementaraprio := unitprioritas[i]; 

        unitprioritas[i] := unitprioritas[j]; 

        unitprioritas[j] := sementaraprio; 
      end; 

    end; 

  end; 
  //isi header 

  for k := 1 to jumlahunit  do 

  begin 

    StrgHasil.Cells[k+1,0]:= 'P'+IntToStr(unitprioritas[k]); 
  end; 

  StrgHasil.Cells[jumlahunit + 2, 0]:= 'Biaya Total'; 

  StrgHasil.Cells[jumlahunit + 3, 0]:= 'Periode'; 
  //looping tabel hasil 
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  //for j := 1 to jumlahbeban do 

  //begin 
    PBproses.Max:=jumlahkombinasi; 

    for i := 1 to jumlahkombinasi-1 do 

    begin 

      Application.ProcessMessages; 
      PBproses.Position:=i; 

      if StrgKombinasiUpDowntime.Cells[jumlahunit + 2, i] ='1' then 

      begin 
        //isi kombinasi 1 tabel hasil 

        hitung:=hitung+1; 

        StrgHasil.RowCount:=hitung + 1; 

        StrgHasil.Cells[0,hitung] := StrgKombinasiUpDowntime.Cells[0, i]; 
        //isi beban tabel hasil 

        StrgHasil.Cells[1,hitung]:= StrgKombinasiUpDowntime.Cells[1, i]; 

        //hitungprioritas 
        jumlahprioritas:=0; 

        jumlahnonprioritas:=0; 

        totalmaxprio:=0; 
        biayatotal:=0; 

        for k := 1 to jumlahunit do 

        begin 

          if StrgKombinasiUpDowntime.Cells[k + 1, i]='1' then 
          begin 

            if k <= banyakprioritas then 

            begin 
              jumlahprioritas:=jumlahprioritas+1; 

              totalmaxprio := totalmaxprio+max[unitprioritas[k]]; 

              hitungprioritas[jumlahprioritas]:=k; 
            end else 

            begin 

              jumlahnonprioritas:=jumlahnonprioritas+1; 

            end; 
          end; 

        end; 

        //isi kolom P(daya) unit 
        sisabeban:=StrToFloatDef(StrgKombinasiUpDowntime.Cells[1,i],0); 

        /////////////////////////////////////////////////////////////// 

        //looping part 1 : bagi nilai min ke semua unit dengan status 1 

        for k := 1 to jumlahunit do 
        begin 

          if StrgKombinasiUpDowntime.Cells[k+1,i]='1' then 

          begin 
            //kemungkinan prio <=1, non prio >=1 
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            if (jumlahprioritas <=1) and (jumlahnonprioritas >= 1) then 

            begin 
              StrgHasil.Cells[k+1,hitung]:= FloatToStr(min[unitprioritas[k]]); 

              sisabeban:=sisabeban-min[unitprioritas[k]]; 

            end; 

            //kemungkinan prio = 1 non = 0 
            if (jumlahprioritas =1) and (jumlahnonprioritas =0) then 

            begin 

              StrgHasil.Cells[k+1,hitung]:= FloatToStr(sisabeban); 
              sisabeban:=0; 

            end; 

            //kemungkinan prio lebih dari 1 dan non prio 0 

            if (jumlahprioritas >1) and (jumlahnonprioritas = 0) then 
            begin 

              StrgHasil.Cells[k+1,hitung]:= '?'; 

            end; 
            //kemungkinan prio lebih dari 1 dan non prio lebih dari 1 

            if (jumlahprioritas >1) and (jumlahnonprioritas >=1) then 

            begin 
              if k <= banyakprioritas then 

              begin 

                StrgHasil.Cells[k+1,hitung]:= '?'; 

              end else 
              begin 

                StrgHasil.Cells[k+1,hitung]:= FloatToStr(min[unitprioritas[k]]); 

                sisabeban:=sisabeban-min[unitprioritas[k]]; 
              end; 

            end; 

          end 
          else begin 

            // status 0 / X 

            StrgHasil.Cells[k+1,hitung]:= '0'; 

          end; 
        end; 

        //looping part 2 : jika masih ada lebih setealh dibagi min 

        //                 lalu diulang iterasi lambda 
        if sisabeban >0 then 

        begin 

          sisabebanprio:=sisabeban; 

          for k := 1 to jumlahunit do 
          begin 

            if (StrgKombinasiUpDowntime.Cells[k+1,i]='1') then 

            begin 
              //kemungkinan prio <=1, non prio >=1 
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              if (jumlahprioritas <=1) and (jumlahnonprioritas >= 1) then 

              begin 
                //ShowMessage(IntToStr(j)+'-'+ IntToStr(i) +' : '+FloatToStr(sisabeban)); 

                //cek maksimal daya prio cukup 

                if min[unitprioritas[k]] + sisabeban <= max[unitprioritas[k]] then 

                begin 
                  StrgHasil.Cells[k+1,hitung]:= FloatToStr(min[unitprioritas[k]] + 

                                                           sisabeban); 

                  sisabeban:=0; 
                  //break; 

                end else 

                begin 

                  //cek maksimal daya prio tidak cukup 
                  StrgHasil.Cells[k+1,hitung]:= FloatToStr(max[unitprioritas[k]]); 

                  sisabeban:=(min[unitprioritas[k]] + sisabeban) - max[unitprioritas[k]]; 

                  //if sisabeban = 0 then break; 
                end; 

              end; 

              //totalmax unit prio yang hidup <= sisabeban 
              // (stelah dibagi dgn minus non prio yg hidup) 

              if  jumlahprioritas >1 then 

              begin 

                //tanpa lambda 
                if totalmaxprio <= sisabebanprio then 

                begin 

                  if k <= banyakprioritas then begin 
                    //cek maksimal daya prio cukup 

                    if sisabeban <= max[unitprioritas[k]] then 

                    begin 
                      StrgHasil.Cells[k+1,hitung]:= FloatToStr(sisabeban); 

                      sisabeban:=0; 

                    end else 

                    //cek maksimal daya prio tidak cukup 
                    begin 

                      StrgHasil.Cells[k+1,hitung]:= FloatToStr(max[unitprioritas[k]]); 

                      sisabeban:=sisabeban - max[unitprioritas[k]]; 
                    end; 

                  end else begin 

                    //cek maksimal daya non prio tidak cukup 

                    if min[unitprioritas[k]] + sisabeban <= max[unitprioritas[k]] then 
                    begin 

                      StrgHasil.Cells[k+1,hitung]:= FloatToStr(min[unitprioritas[k]] + 

                                                           sisabeban); 
                      sisabeban:=0; 
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                    end else 

                    //cek maksimal daya non prio tidak cukup 
                    begin 

                      StrgHasil.Cells[k+1,hitung]:= FloatToStr(max[unitprioritas[k]]); 

                      sisabeban:=(min[unitprioritas[k]] + sisabeban) - max[unitprioritas[k]]; 

                    end; 
                  end; 

                end else 

                begin 
                  // iterasi lambda 

                  totalP:=0; 

                  er:=1; 

                  for l := 1 to jumlahprioritas do 
                  begin 

                    // hitung Total P Awal 

                    ikutlambda[l]:=1; 
                    hasilP:=hitungP(lambda, 

orde2[unitprioritas[hitungprioritas[l]]],orde3[unitprioritas[hitungprioritas[l]]]); 

                    outputP[l]:=hasilP; 
                    totalP:=totalP + hasilP; 

                  end; 

                  //error tahap awal 

                  er:=sisabeban - totalP; 
                  while er >0.00001 do 

                  begin 

                    //itearasi selama er > 0.00001 
                    lambdabaru:=hitunglambdabaru(lambda,er,jumlahprioritas); 

                    totalP:=0; 

                    //Hitung Total P iterasi 
                    for l := 1 to jumlahprioritas do 

                    begin 

                      hasilP:=hitungP(lambdabaru, 

orde2[unitprioritas[hitungprioritas[l]]],orde3[unitprioritas[hitungprioritas[l]]]); 
                      outputP[l]:=hasilP; 

                      totalP:=totalP + hasilP; 

                    end; 
                    er:=sisabeban - totalP; 

                  end; 

                  // jika hasil 1 unit P melebihi max 

                  if (jumlahprioritas>=2) then begin 
                    hitungulang := false; 

                    totalP:=0; 

                    for l := 1 to jumlahprioritas do 
                    begin 
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                      // cek apakah ada yang melebih max 

                      if (outputP[l] > max[unitprioritas[hitungprioritas[l]]]) then 
                      begin 

                        //ShowMessage(FloatToStr(outputP[l])+' - '+ 

floattostr(max[unitprioritas[hitungprioritas[l]]])); 

                        outputP[l]:= max[unitprioritas[hitungprioritas[l]]]; 
                        ikutlambda[l] := 0; 

                        hitungulang:=true; 

                      end; 
                      totalP:=totalP + outputP[l]; 

                    end; 

                    //Jika ada yang melebih, hitung lambda lagi 

                    if hitungulang then 
                    begin 

                      er:=sisabeban - totalP; 

                      //ShowMessage(IntToStr(j)+'-'+ IntToStr(i) +' : '+FloatToStr(er)); 
                      while er >0.00001 do 

                      begin 

                        lambdabaru:=hitunglambdabaru(lambdabaru,er,jumlahprioritas); 
                        //ShowMessage('lmbdbru: '+FloatToStr(lambdabaru)); 

                        totalP:=0; 

                        for l := 1 to jumlahprioritas do 

                        begin 
                          if ikutlambda[l]=1 then 

                          begin 

                            //ShowMessage('1'); 
                            hasilP:=hitungP(lambdabaru, 

orde2[unitprioritas[hitungprioritas[l]]],orde3[unitprioritas[hitungprioritas[l]]]); 

                            outputP[l]:=hasilP; 
                          end else 

                          begin 

                            //ShowMessage('0'); 

                            hasilP:=outputP[l]; 
                          end; 

                          totalP:=totalP + hasilP; 

                        end; 
                        er:=sisabeban - totalP; 

                      end; 

                    end; 

                  end; 
                  //tampilkan hasil lambda 

                  for l := 1 to jumlahprioritas do 

                  begin 
                    StrgHasil.Cells[(hitungprioritas[l]+1),hitung]:= FloatToStr(outputP[l]); 
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                    //StrgHasil.Cells[(hitungprioritas[l]+1),hitung]:= FloatToStr(er); 

                  end; 
                end; 

              end; 

              nilaiorde1:=orde1[unitprioritas[k]]; 

              nilaiorde2:=orde2[unitprioritas[k]]; 
              nilaiorde3:=orde3[unitprioritas[k]]; 

              nilaifcost:=biayafuel[k]; 

              nilaidaya:=StrToFloatDef(StrgHasil.Cells[(k+1), hitung], 0); 
              hitungbiaya:=biyatotal(nilaiorde1, nilaiorde2, nilaiorde3, nilaifcost, 

nilaidaya); 

              biayatotal := biayatotal + hitungbiaya; 

              //if hitung = 1 then begin 
                //ShowMessage(FloatToStr(nilaiorde1)+'-'+FloatToStr(nilaiorde2)+'-

'+FloatToStr(nilaiorde3)+'-'+FloatToStr(nilaifcost)+'-'+FloatToStr(nilaidaya)+'-

'+FloatToStr(hitungbiaya)); 
                //ShowMessage(StrgHasil.Cells[(k+1), hitung]); 

              //end; 

            end else 
            begin 

              StrgHasil.Cells[k+1,hitung]:= '0'; 

            end; 

          end; 
        end; 

        StrgHasil.Cells[jumlahunit+2,hitung]:= FloatToStr(biayatotal); 

        StrgHasil.Cells[jumlahunit+3,hitung]:= 
StrgKombinasiUpDowntime.Cells[jumlahunit+3,i]; 

      end; 

    end; 
  ////////////////////////////////////////////////////////////////////////// 

  //Start Cost 

  StrgHasilAkhir.RowCount:=StrgHasil.RowCount; 

  StrgHasilAkhir.ColCount:=jumlahunit + 2; 
  StrgHasilAkhir.Cells[0,0]:='State'; 

  for i:=1 to jumlahunit do begin 

    StrgHasilAkhir.Cells[i,0]:='Start Cost P'+IntToStr(unitprioritas[i]); 
  end; 

  StrgHasilAkhir.Cells[jumlahunit+1,0]:='Biaya + Start Cost'; 

  //loop kombinasi 

  for i:=1 to StrgHasil.RowCount do begin 
    //isi state 

    StrgHasilAkhir.Cells[0,i]:=StrgHasil.Cells[0,i]; 

    totalstartcost:=0; 
    for k:=1 to jumlahunit do begin 
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      //isi cost 

      isijam:=StrToIntDef(StrgHasil.Cells[jumlahunit+3, i], 0); 
      if StrgUpDowntime.Cells[unitprioritas[k], isijam + 1] > 

StrgUpDowntime.Cells[unitprioritas[k], isijam] then begin 

        StrgHasilAkhir.Cells[k, i]:=FloatToStr(biayastart[unitprioritas[k]]); 

        totalstartcost:= totalstartcost + biayastart[unitprioritas[k]]; 
      end else begin 

        StrgHasilAkhir.Cells[k, i]:='0'; 

      end; 
    end; 

    //isi biaya akhir 

    totalcost:=StrToFloatDef(StrgHasil.Cells[jumlahunit + 2, i], 0); 

    grandtotalcost:=totalcost + totalstartcost; 
    StrgHasilAkhir.Cells[jumlahunit + 1, i]:=FloatToStr(grandtotalcost); 

  end; 

  /////////////////////////////////////////////////////////////////// 
  //PALING MURAH 

  //label 

  StrgPalingMurah.ColCount:=jumlahunit + 2; 
  StrgPalingMurah.RowCount:=jumlahbeban + 1; 

  //isi header 

  for k := 1 to jumlahunit  do 

  begin 
    StrgPalingMurah.Cells[k,0]:= 'P'+IntToStr(unitprioritas[k]); 

  end; 

  StrgPalingMurah.Cells[jumlahunit + 1, 0]:= 'Biaya Total'; 
 

  for j:=1 to jumlahbeban do begin 

    hargasementara:=-1; 
    for i:=1 to StrgHasil.RowCount do begin 

      isijam:=StrToIntDef(StrgHasil.Cells[jumlahunit+3, i], 0); 

      if isijam = j then begin 

        if hargasementara = -1 then begin 
          hargasementara:=StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, i], 0); 

          kombinasimurah:=i; 

        end else begin 
          if StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, i], 0) < hargasementara 

then begin 

            hargasementara:=StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, i], 0); 

            kombinasimurah:=i; 
          end; 

        end; 

      end; 
    end; 
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    StrgPalingMurah.Cells[0,j]:=StrgHasilAkhir.Cells[0,kombinasimurah]; 

    for k:=1 to jumlahunit do begin 
      StrgPalingMurah.Cells[k,j]:=StrgHasil.Cells[k+1,kombinasimurah]; 

    end; 

    StrgPalingMurah.Cells[jumlahunit+1,j]:=StrgHasilAkhir.Cells[jumlahunit + 

1,kombinasimurah]; 
  end; 

 

  {sijamlama:=1; 
  hargaakhir[1]:=StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, 1],0); 

  for i:= 1 to StrgHasilAkhir.RowCount do begin 

    isijam:=StrToIntDef(StrgHasil.Cells[jumlahunit+3, i], 0); 

    if hargaakhir[isijam] > StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, i], 0) 
then begin 

      hargaakhir[isijam] := StrToFloatDef(StrgHasilAkhir.Cells[jumlahunit + 1, i], 0); 

      kombinasimurah:=i; 
    end; 

    if isijam <> isijamlama then begin 

      StrgPalingMurah.Cells[0, ] 
    end; 

  end;                         } 

  //ISI TABEL PALING MURAH 

  //StrgPalingMurah.RowCount:=jumlahbeban + 1; 
  //StrgPalingMurah.ColCount:=2; 

end; 

procedure TFrmGenerator.Button4Click(Sender: TObject); 
var jumlahprioritas : integer; 

    jumlahunit,banyakbeban : integer; 

    sementara: real; 
    sementaraprio:integer; 

    i,j:integer; 

    jumlaha,jumlahb:real; 

    a,b:array [1..10] of real; 
    lambda : real; 

begin 

 jumlahunit:=StrToIntDef(Editjumlahunit.Text,0); 
 banyakbeban:=strtointdef(Edbanyakbeban.Text,0); 

    if jumlahunit mod 2 = 0 then 

    begin 

    Editprioritas.Text:=IntToStr(jumlahunit div 2); 
    end 

    else 

    begin 
     Editprioritas.Text:=IntToStr((jumlahunit div 2)+1); 
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    end; 

    jumlahprioritas:=strtoint(Editprioritas.Text); 
    for i := 1 to (jumlahunit -1) do 

    begin 

      for j := (i+1) to jumlahunit do 

      begin 
        if biayafuel[i] > biayafuel[j] then 

        begin 

          sementara:= biayafuel[i]; 
          biayafuel[i] := biayafuel[j]; 

          biayafuel[j] := sementara; 

          sementaraprio := unitprioritas[i]; 

          unitprioritas[i] := unitprioritas[j]; 
          unitprioritas[j] := sementaraprio; 

        end; 

      end; 
    end; 

    edit2.Text:=''; 

    for i := 1 to jumlahprioritas do 
    begin 

    ShowMessage(inttostr(unitprioritas[i])); 

      Edit2.Text:=Edit2.Text+' , ' + inttostr(unitprioritas[i]); 

    end; 
   {for j := 1 to banyakbeban do 

   begin 

    for i := 1 to jumlahunit do 
    begin 

    a[i] := ((orde2[i]*biayafuel[i])/(2*biayafuel[i]*orde3[i])); 

    b[i] := (1/(2*biayafuel[i]*orde3[i])); 
    showmessage(floattostr(a[i]) + '-' + floattostr(b[i])) 

    end; 

    jumlaha := 0; 

    jumlahb := 0; 
    for i := 1 to jumlahunit do 

    begin 

    jumlaha := jumlaha + a[i]; 
    jumlahb := jumlahb + b[i]; 

    end; 

 

    showmessage('jumlaha' + floattostr(jumlaha)); 
    showmessage('jumlahb' + floattostr(jumlahb)); 

    lambda:= ((jumlaha + beban[i])/jumlahb); 

    showmessage('jumlah ' + floattostr(lambda)) 
   end;} 
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end; 

function TFrmGenerator.biyatotal(orde1, orde2, orde3, Fcost, daya: real): real; 
begin 

  Result:=(orde1*Fcost) + (orde2*Fcost*daya) + (orde3*Fcost*(daya*daya)); 

end; 

procedure TFrmGenerator.FormShow(Sender: TObject); 
begin 

end; 

procedure TFrmGenerator.btnLoadClick(Sender: TObject); 
var 

  data : TIniFile; 

  jmlunit, jmlperiode, i: integer; 

begin 
  if OpenDialog1.Execute then 

  begin 

    if FileExists(OpenDialog1.FileName) then 
    begin 

      data := TIniFile.Create(OpenDialog1.FileName); 

      Try 
        //load jumlah unit dan beban 

        Editjumlahunit.Text:= data.ReadString('Jumlah','unit', '0'); 

        jmlunit:=StrToIntDef(Editjumlahunit.Text,0); 

        Edbanyakbeban.Text:= data.ReadString('Jumlah','periode', '0'); 
        jmlperiode:=StrToIntDef(Edbanyakbeban.Text,0); 

        BtnisiunitClick(nil); 

        //loaddatagenerator 
        StrgDataGen.RowCount:=jmlunit + 1; 

        for i:= 1 to jmlunit do 

        begin 
          StrgDataGen.Cells[1,i]:= IntToStr(i); 

          StrgDataGen.Cells[2,i]:= data.ReadString('Unit'+inttostr(i),'min', '0'); 

          StrgDataGen.Cells[3,i]:= data.ReadString('Unit'+inttostr(i),'max', '0'); 

          StrgDataGen.Cells[4,i]:= data.ReadString('Unit'+inttostr(i),'startc', '0'); 
          StrgDataGen.Cells[5,i]:= data.ReadString('Unit'+inttostr(i),'fuelc', '0'); 

          StrgDataGen.Cells[6,i]:= data.ReadString('Unit'+inttostr(i),'minup', '0'); 

          StrgDataGen.Cells[7,i]:= data.ReadString('Unit'+inttostr(i),'mindown', '0'); 
          StrgDataGen.Cells[8,i]:= data.ReadString('Unit'+inttostr(i),'status', '0'); 

        end; 

        //Loadkarakteristikinput-output 

        StringGridinputoutput.RowCount:=jmlunit+1; 
        for i:= 1 to jmlunit do 

        begin 

          StringGridinputoutput.Cells[0,i]:= IntToStr(i); 



83 

 

          StringGridinputoutput.Cells[1,i]:= data.ReadString('Unit'+inttostr(i),'orde1', 

'0'); 
          StringGridinputoutput.Cells[2,i]:= data.ReadString('Unit'+inttostr(i),'orde2', 

'0'); 

          StringGridinputoutput.Cells[3,i]:= data.ReadString('Unit'+inttostr(i),'orde3', 

'0'); 
        end; 

        //Loadbeban 

        StrgBeban.RowCount:=jmlperiode+1; 
        for i:= 1 to jmlperiode do 

        begin 

          StrgBeban.Cells[0,i]:= 'Periode '+ IntToStr(i); 

          StrgBeban.Cells[1,i]:= data.ReadString('Periode','periode'+IntToStr(i), '0'); 
        end; 

 

        ShowMessage('Load Data Berhasil'); 
      finally 

        data.Free; 

      end; 
    end; 

  end; 

end; 

function TFrmGenerator.hitungP(lambda, ord2, ord3:real): real; 
var 

 x: real; 

begin 
  if ord3 <= 0 then 

  begin 

    result := 0; 
    exit; 

  end; 

  x := (lambda-ord2)/(2*ord3); 

  Result:=RoundTo(x,-6); 
end; 

function TFrmGenerator.hitunglambdabaru(lambda, err: real; jml: integer): real; 

var 
 dlam: real; 

 i,j : integer; 

 totalorde, hitungorde:real; 

begin 
  totalorde:=0; 

  for i := 1 to jml do 

  begin 
    if ikutlambda[i] = 1 then 
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    begin 

      hitungorde:=1/(2*orde3[unitprioritas[hitungprioritas[i]]]); 
    end else 

    begin 

      hitungorde:=0; 

    end; 
    //showmessage(IntToStr(ikutlambda[i])); 

    totalorde:=totalorde+hitungorde; 

  end; 
  dlam:= err / (totalorde); 

  result := lambda+dlam; 

end; 

procedure TFrmGenerator.btnSaveClick(Sender: TObject); 
var 

  data : TIniFile; 

  jmlunit, jmlperiode, i: integer; 
begin 

  SaveDialog1.FileName:= 'UnitComData ' + FormatDateTime('yyyymmddhhnnss', 

Now)+'.ini'; 
  if SaveDialog1.Execute then 

  begin 

    data:=TIniFile.Create(SaveDialog1.FileName); 

    try 
      //save Jumlah 

      jmlunit:=StrToIntDef(Editjumlahunit.Text,0); 

      jmlperiode:=StrToIntDef(Edbanyakbeban.Text,0); 
      data.WriteInteger('Jumlah','Unit',jmlunit); 

      data.WriteInteger('Jumlah','Periode',jmlperiode); 

      //save data generator 
      for i:= 1 to jmlunit do 

      begin 

        data.WriteString('Unit' + IntToStr(i),'min',StrgDataGen.Cells[2,i]); 

        data.WriteString('Unit' + IntToStr(i),'max',StrgDataGen.Cells[3,i]); 
        data.WriteString('Unit' + IntToStr(i),'startc',StrgDataGen.Cells[4,i]); 

        data.WriteString('Unit' + IntToStr(i),'fuelc',StrgDataGen.Cells[5,i]); 

        data.WriteString('Unit' + IntToStr(i),'minup',StrgDataGen.Cells[6,i]); 
        data.WriteString('Unit' + IntToStr(i),'mindown',StrgDataGen.Cells[7,i]); 

        data.WriteString('Unit' + IntToStr(i),'status',StrgDataGen.Cells[8,i]); 

        //save data karakteristik input-output 

        data.WriteString('Unit' + IntToStr(i),'orde1',StringGridinputoutput.Cells[1,i]); 
        data.WriteString('Unit' + IntToStr(i),'orde2',StringGridinputoutput.Cells[2,i]); 

        data.WriteString('Unit' + IntToStr(i),'orde3',StringGridinputoutput.Cells[3,i]); 

      end; 
      //SAVE data beban 
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      for i:= 1 to jmlperiode do 

      begin 
        data.WriteString('Periode' ,'periode' + IntToStr(i),StrgBeban.Cells[1,i]); 

      end; 

      ShowMessage('Save Data Berhasil di '+ SaveDialog1.FileName); 

    finally 
      data.Free; 

    end; 

  end; 
end; 

end. 
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