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//==================================================================== 
// artisoc                                                         
//==================================================================== 
Version = 3.5; 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE 
Function distance_agt(agt1 as Agt, agt2 as Agt) as Double{ 
//  
 
// agt1  
Dim sp as Space 
Dim agt_type as AgtType 
agt_type=SpecifyAgtType(agt1) 
sp=GetRideSpace(agt_type) 
 
//  
dim distance as Double 
distance=MeasureDistance(agt1.X, agt1.Y, agt2.X, agt2.Y, sp) 
 
return(distance) 
 
} 
//---------------------------------------------------------- 
Function direction_agt(agt1 as Agt, agt2 as Agt) as Double{ 
//agt1 agt2 [degree] 
 
// agt1  
Dim sp as Space 
Dim agt_type as AgtType 
agt_type=SpecifyAgtType(agt1) 
sp=GetRideSpace(agt_type) 
 
//  
dim direction as Double 
direction=GetDirection(agt1.X, agt1.Y, agt2.X, agt2.Y, sp) 
 
return(direction) 
 
} 
//---------------------------------------------------------- 
Function AgtTypeComp(agt1 as Agt, agt2 as Agt) as Integer{ 
//agt1 agt2 1 0  
 
Dim agt_type1 as String 
Dim agt_type2 as String 
Dim answer as Integer 
 
//  
agt_type1=CStr(SpecifyAgtType(agt1)) 
agt_type2=CStr(SpecifyAgtType(agt2)) 
 
// 1 0  
If StrComp(agt_type1,agt_type2)==0 then 
 answer=1 
Else 
 answer=0 
End if 
 
return(answer) 
 



 
 

} 
//---------------------------------------------------------- 
Function AgtTypeComp2(agt1 as Agt, agt_type_str as String) as Integer{ 
//agt1 agt_type_str 1 0  
//agt_type_str "Universe. . "  
 
Dim agt_type as String 
Dim answer as Integer 
 
//  
agt_type=CStr(SpecifyAgtType(agt1)) 
 
// 1 0  
If StrComp(agt_type,agt_type_str)==0 then 
 answer=1 
Else 
 
 answer=0 
 
End if 
 
return(answer) 
 
} 
 
//---------------------------------------------------------- 
Function eRnd(e as Double) as Double{ 
//-e +e ( )  
 
Dim output as Double 
 
output = 2*e*(Rnd()-0.5)  
 
return(output) 
 
} 
 
//---------------------------------------------------------- 
Function UniRnd(min as Double, max as Double) as Double{ 
//min max ( )  
 
Dim output as Double 
 
output = min + Rnd() * (max - min)  
 
return(output) 
 
} 
 
//---------------------------------------------------------- 
Function IntUniRnd(min as Integer, max as Integer) as Integer{ 
//min max ( )  
 
Dim min_temp as Double 
Dim max_temp as Double 
Dim rnd_temp as Double 
Dim output as Integer 
 
min_temp = CDbl(min) - 0.5 
max_temp = CDbl(max) + 0.5 
rnd_temp = min_temp + Rnd() * (max_temp - min_temp)  
 
output = Round(rnd_temp) 
 
return(output) 
 
Univ_Init{ 
  
ClearConsoleScreen() //  
SetRandomSeed(Universe.RandomSeed) //  
 
//  



 
 

Dim i as Integer 
Dim j as Integer 
Dim k as Integer 
 
Dim a as Agt 
Dim b as Agt 
Dim c as Agt 
 
Dim agtset_temp as AgtSet 
 
//  
Universe.Institute_width=GetWidthSpace(Universe.Institute) // (x) 
Universe.Institute_height=GetHeightSpace(Universe.Institute) // (y) 
 
//  
Universe.Num_Department=CInt(Universe.Num_Department) 
 
 
// //////////////////////////////////////////////// 
//Personal_Theme  
Universe.Personal_Theme = CreateAgt(Universe.Themes.Personal_Theme) 
 
//Department  
Universe.All_Departments = CreateAgtMulti(Universe.Institute.Department, Universe.Num_Department) 
i = 0 
For each a in Universe.All_Departments 
 a.Speciality = (i mod Universe.Num_Spceialities) 
 i = i + 1 
Next a 
 
//Coordinator  
Universe.All_Coordinators = CreateAgtMulti(Universe.Institute.Coordinator, Universe.Num_Coordinator) 
 
i = 1 //Coordinator UID (1~Num_Coordinator) 
For each a in Universe.All_Coordinators 
 a.UID = i 
 i = i + 1 
Next a 
DuplicateAgtSet(Universe.All_CDs, Universe.All_Coordinators) //  
 
//Group  
For each a in Universe.All_Departments 
 a.Groups = CreateAgtMulti(Universe.Institute.Group, Universe.Num_Group) 
 For each b in a.Groups 
  b.Speciality = a.Speciality 
 Next b 
Next a 
MakeAgtSet(Universe.All_Groups, Universe.Institute.Group) 
 
//Researcher  
For each a in Universe.All_Groups 
 ClearAgtSet(agtset_temp) 
 ClearAgtSet(a.Researchers)  
 Universe.Create_Temp_Speciality = a.Speciality // Researcher a Spceciality

 
 agtset_temp = CreateAgtMulti(Universe.Institute.Researcher, Universe.Num_Researcher) 
 DuplicateAgtSet(a.Researchers, agtset_temp)  
Next a 
MakeAgtSet(Universe.All_Researchers, Universe.Institute.Researcher) 
 
//END// //////////////////////////////////////////////// 
 
// ID ID_in_XX  
// Group Department  
For each a in Universe.All_Departments 
 i = 0 
 For each b in a.Groups 
  b.Department = a 
  b.ID_in_Department = i 
  i = i+1 
 next b 
Next a 



 
 

// Researcher Group Department  
For each a in Universe.All_Groups 
 i = 0 
 For each b in a.Researchers 
  b.Group = a 
  b.Department = a.Department 
  b.ID_in_Group = i 
  i = i+1 
 next b 
Next a 
// Department Researchers  
For each a in Universe.All_Departments 
 ClearAgtSet(agtset_temp) 
 For each b in a.Groups 
  JoinAgtSet(agtset_temp, b.Researchers) 
 next b 
 ClearAgtSet(a.Researchers) 
 DuplicateAgtSet(a.Researchers,agtset_temp)  
Next a 
 
DuplicateAgtSet(Universe.All_DPs, Universe.All_Departments) //  
 
 
// //////////////////////////////////////////////// 
//  
Universe.DepartmentColors(1)=COLOR_CYAN//  
Universe.DepartmentColors(0)=COLOR_BLUE//  
 
Dim Department_w as Integer 
Dim Department_h as Integer 
Universe.Department_width = CInt(Universe.Institute_width/Universe.Num_Department) 
Department_w = Universe.Department_width 
Department_h = Universe.Department_height 
//  
For i=1 to Universe.Num_Department 
 For  j = (i -1) * Department_w to i * Department_w -1  
  For k=0 to Department_h 
   if (i mod 2) == 1 then 
    Universe.Institute.Department_color(j,k, 0) = Universe.DepartmentColors(1) 
   else 
    Universe.Institute.Department_color(j,k, 0) = Universe.DepartmentColors(0)  
   end if 
   Universe.Institute.Department_alpha(j, k, 0) = 90 
  Next k 
 Next j 
next i 
//  
For  j =  Universe.Num_Department * Department_w  to  Universe.Institute_width -1 
 For k=0 to Department_h 
  if (Universe.Num_Department  mod 2) == 1 then 
   Universe.Institute.Department_color(j, k, 0) = Universe.DepartmentColors(1) 
  else 
   Universe.Institute.Department_color(j, k, 0) = Universe.DepartmentColors(0)  
  end if 
  Universe.Institute.Department_alpha(j, k, 0) = 90 
 Next k 
Next j 
//  
For j=0 to Universe.Institute_width-1 
 For k=Department_h+1 to Universe.Institute_height-1 
  Universe.Institute.Department_color(j, k, 0) = COLOR_WHITE 
 Next k 
Next j  
//END// //////////////////////////////////////////////// 
 
//  
//Department Department  
For each a in Universe.All_Departments 
 a.X = a.ID * Universe.Department_width 
 a.Y = 0 
Next a 
//Group Group  



 
 

For each a in Universe.All_Groups 
 b = a.Department 
 a.X = b.X 
 a.Y = (a.ID_in_Department + 1) * Universe.Department_height / (Universe.Num_Group + 1) 
Next a 
//Reseacher  
For each a in Universe.All_Researchers 
 b = a.Group 
 a.X = b.X + (a.ID_in_Group + 1) * Universe.Department_width / (Universe.Num_Researcher + 1) 
 a.Y = b.Y 
Next a 
 
// /////////////////////////////////////////////////////////// 
Dim Themes_width as Integer 
Dim Themes_height as Integer 
 
Themes_width=GetWidthSpace(Universe.Themes) 
Themes_height=GetHeightSpace(Universe.Themes) 
 
//  
For i=0 to Themes_width -1  
 For  j = 0 to  Themes_height -10 - 1  
  Universe.Themes.BGColor(i, j, 0) = COLOR_WHITE 
 Next j 
 For  j = Themes_height - 10 to  Themes_height - 1 
  Universe.Themes.BGColor(i, j, 0) = COLOR_RED 
 Next j 
next i 
 
} 
 
Univ_Step_Begin{ 
 
Dim i as Integer 
Dim j as Integer 
Dim k as Integer 
 
Dim a as Agt 
Dim b as Agt 
Dim c as Agt 
Dim d as Agt 
 
Dim agtset_temp as AgtSet 
Dim target_agtset as AgtSet 
 
Dim check as Integer   
 
Dim target_speciality as Integer 
Dim signal_line_value as Integer 
Dim max_researchers as Integer 
 
// ///////////////////////////////////////////////////////////////////////////////////////////// 
 
 // Theme  
if GetCountStep() == 1 then 
 //Theme  
 For i = 0 to 9 
  Universe.LANE = i //  
  CreateAgt(Universe.Themes.Theme) 
 next i 
end if 
 
// Theme  
ClearAgtSet(Universe.All_Themes) 
ClearAgtSet(Universe.Open_Themes) 
MakeAgtSet(Universe.All_Themes, Universe.Themes.Theme) 
For each a in Universe.All_Themes 
  if a.Last_Display == False then 
   AddAgt(Universe.Open_Themes, a) 
  end if 
Next a 
 



 
 

 
//Themes Theme  
//  = Theme ( Theme y 45+45 ) 
For i=0 to 9  
 check = 0 
 For each a in Universe.All_Themes 
   if a.Lane == i And a.y <= 90 then 
    check = 1 
   end if 
 Next a 
 if check == 0 then 
  Universe.LANE = i 
  if Rnd() * 100 < Universe.P_theme then 
   CreateAgt(Universe.Themes.Theme) 
  end if 
 end if 
next i 
 
//END/ /////////////////////////////////////////////////////////////////////////////////////// 
 
 
//Coodinator /////////////////////////////////////////////////////////////// 
// Coorinator  
For each a in Universe.All_CDs 
 ClearAgtSet(a.Cast_Target) 
next a 
 
For each a in Universe.Open_Themes 
 b = a.Coordinator 
 target_speciality = Universe.Num_Spceialities //  Num_Specialities-1 

 
 For i=0 to a.Req_specialities_num - 1 
  if a.Each_specialities_numbers(a.Req_specialities(i)) < a.Limit_numbers(a.Req_specialities(i)) then 
    target_speciality = a.Req_specialities(i) 
  end if   
 next i 
  
 if Universe.CastMode == " " then 
 
  max_researchers = 0 
  For each c in Universe.All_Groups 
   agtset_temp = c.Researchers 
   k = 0 //target_speciality State=0 k  
   For each d in agtset_temp 
    For i=0 to a.Req_specialities_num - 1 
     if a.Each_specialities_numbers(a.Req_specialities(i)) < a.Limit_numbers(a.Req_specialities(i)) then //

 
       //target_speciality = a.Req_specialities(i) 
      if d.Speciality == a.Req_specialities(i) And d.State == 0 then 
      //if d.Speciality == a.Req_specialities(i) then 
       k = k + 1 
      end if 
     end if   
    next i 
   next d 
   //k max max  
   if k >= max_researchers then 
    max_researchers = k 
    target_agtset = agtset_temp 
   end if  
  next c 
   //Theme:a Cast_Target  
   // (JoinAgtSet) 
  JoinAgtSet(b.Cast_Target, target_agtset) 
 
   
 elseif Universe.CastMode == " " then 
  max_researchers = 0 
  For each c in Universe.All_DPs 
   agtset_temp = c.Researchers 
   k = 0 //target_speciality k  
   For each d in agtset_temp 



 
 

    For i=0 to a.Req_specialities_num - 1 
     if a.Each_specialities_numbers(a.Req_specialities(i)) < a.Limit_numbers(a.Req_specialities(i)) then //

 
       //target_speciality = a.Req_specialities(i) 
      if d.Speciality == a.Req_specialities(i) And d.State == 0 then 
      //if d.Speciality == a.Req_specialities(i) then 
       k = k + 1 
      end if 
     end if   
    next i 
   next d 
   //k max max  
   if k >= max_researchers then 
    max_researchers = k 
    target_agtset = agtset_temp 
   end if  
  next c 
   //Theme:a Cast_Target  
   // (JoinAgtSet) 
  JoinAgtSet(b.Cast_Target, target_agtset) 
 
 else 
  // Researcher  
  JoinAgtSet(b.Cast_Target, Universe.All_Researchers)  
 end if 
  
 //  
 signal_line_value = 128 * CountAgtSet(b.Cast_Target) / CountAgtSet(Universe.All_Researchers)  
 b.Signal_Line_Color = RGB(signal_line_value, signal_line_value, signal_line_value) 
  
Next a 
 
//END/Coodinator /////////////////////////////////////////////////////////////// 
 
} 
 
Univ_Step_End{ 
 
Dim i as Integer 
Dim j as Integer 
Dim k as Integer 
 
Dim a as Agt 
Dim b as Agt 
Dim c as Agt 
 
Dim agtset_temp as AgtSet 
 
// Theme  
ClearAgtSet(Universe.All_Themes) 
ClearAgtSet(Universe.Open_Themes) 
MakeAgtSet(Universe.All_Themes, Universe.Themes.Theme) 
For each a in Universe.All_Themes 
  if a.Last_Display == False then 
   AddAgt(Universe.Open_Themes, a) 
  end if 
Next a 
 
//  
For each a in Universe.Open_Themes 
 For i = 0 to Universe.Num_Spceialities - 1  
  a.Each_specialities_numbers(i) = 0 // 0  
 next i 
 For each b in a.Researchers 
  a.Each_specialities_numbers(b.Speciality) = a.Each_specialities_numbers(b.Speciality) + 1 
 Next b 
Next a 
 
//  
For each a in Universe.Open_Themes 
 //  
 k = 0 // k >= Req_specialities_num OK 



 
 

 For i = 0 to a.Req_specialities_num - 1 
  if a.Each_specialities_numbers(a.Req_specialities(i)) > 0 then  
   // 0 k  
   k = k +1 
  end if 
 next i 
 // OK 
 if CountAgtSet(a.Researchers) >= a.Req_number And k >= a.Req_specialities_num  then 
  a.Color = COLOR_BLUE 
  a.Last_Display = True 
  Universe.Matched_Themes_Numbers = Universe.Matched_Themes_Numbers + 1 
  For each b in a.Researchers 
   b.Learning = b.Learning + 1 //  
   b.State = 2 //State 2:  
   b.Color = COLOR_WHITE // 2  
   b.Period_count = a.Period //  
  Next b 
  //  
  b = a.Coordinator 
  DelAgtSet2( b.Themes, a)  
 end if 
Next a 
 
 
//  
For each a in Universe.Open_Themes 
 if a.Now_step > a.Deadline_step And a.Last_Display == False then 
  a.Color = COLOR_RED 
  a.Last_Display = True 
  For each b in a.Researchers 
   b.Learning = b.Learning - 1 //  
   b.Work_On = Universe.Personal_Theme //  
   b.Color = @GetSpecialityColor(b.Speciality) //  
   b.State = 0 //State 0:  
  Next b 
  //  
  b = a.Coordinator 
  DelAgtSet2( b.Themes, a) 
 end if 
Next a 
 
//Last_Count  
For each a in Universe.All_Themes 
 if a.Last_Count >= 1 then 
  For each b in a.Req_specialities_Indicators 
   DelAgt(b) 
  Next b 
  For each b in a.Researcher_Indicators 
   DelAgt(b) 
  Next b 
  DelAgt(a.Req_number_Indicator) 
  DelAgt(a.Coordinator_Indicator) 
  DelAgt(a) 
 end if 
Next a 
 
//  
//  
Universe.Team_Building_Rate = Universe.Matched_Themes_Numbers / Universe.All_Themes_Numbers 
 
//  
Dim state0 as Integer 
Dim state1 as Integer 
Dim state2 as Integer 
Dim N as Double 
 
state0 = 0 
state1 = 0 
state2 = 0 
N = CountAgtSet(Universe.All_Researchers) 
For each a in Universe.All_Researchers 
 if a.State == 0 then 



 
 

  state0 = state0 + 1 
 elseif a.State == 1 then 
  state1 = state1 + 1 
 elseif a.State == 2 then 
  state2 = state2 + 1  
 end if 
Next a 
Universe.State_0_count = state0 / N 
Universe.State_1_count = state1 / N 
Universe.State_2_count = state2 / N 
 
// ///////////////////////////////////////////////////////////////////////////////////////////// 
Dim learning_max as Integer 
Dim learning_min as Integer 
Dim learning_total as Integer 
 
learning_max = Universe.Institute.Researcher(0).Learning 
learning_min = Universe.Institute.Researcher(0).Learning 
learning_total = 0 
 
For each a in Universe.All_Researchers 
 learning_total = learning_total + a.Learning 
 if a.Learning > learning_max then 
  learning_max = a.Learning 
 end if 
 if a.Learning < learning_min then 
  learning_min= a.Learning 
 end if 
Next a 
 
Universe.Learning_AVE = learning_total / CountAgtSet(Universe.All_Researchers) 
Universe.Learning_MAX = learning_max 
Universe.Learning_MIN = learning_min 
//END /////////////////////////////////////////////////////////////////////////////////// 
 
 
//  
Dim fileline as String 
if Universe.File_Output == " " then 
 fileline = GetCountStep() & "," & Universe.Team_Building_Rate & "," & Universe.All_Themes_Numbers & "," & 
Universe.Matched_Themes_Numbers & "," & Universe.Learning_MAX & "," &  Universe.Learning_AVE & "," & 
Universe.Learning_MIN  & "," & Universe.State_0_count & "," & Universe.State_1_count & "," & Universe.State_2_count 
 WriteLnFile(1, fileline)  
 
end if 
 
} 
 
Univ_Finish{ 
 
PrintLn(" " & Universe.Team_Building_Rate) 
 
//  
if Universe.File_Output == " " then 
 CloseFile(1)  
end if 
 
 
} 
#end_rule UNIVERSE 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.INSTITUTE.COORDINATOR 
Agt_Init{ 
 
My.SignalCapacity = 100 
//  
My.X = (My.ID+1) * Universe.Institute_width / (Universe.Num_Coordinator+1) 
My.Y = Universe.Department_height + (Universe.Institute_height - Universe.Department_height) / 2 



 
 

 
My.Num_Themes = 0 
 
} 
 
Agt_Step{ 
 
} 
#end_rule UNIVERSE.INSTITUTE.COORDINATOR 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.INSTITUTE.RESEARCHER 
Agt_Init{ 
Dim p as Double 
 
//  
My.Learning = 0 
My.State = 0 //0: 1: 2:  
 
//  
// 001,111,123,030 ( ) 
p = Rnd() 
 
if p < Universe.Distribution_p then 
 My.Speciality = @IntUniRnd(0, Universe.Num_Spceialities - 1) 
else 
 My.Speciality = Universe.Create_Temp_Speciality 
end if 
 
My.Color = @GetSpecialityColor(My.Speciality) 
 
//  
My.Work_On = Universe.Personal_Theme 
 
} 
 
Agt_Step{ 
 
Dim agtset_temp as Agtset 
Dim a as Agt 
Dim b as Agt 
Dim total_score as Double 
Dim p as Double 
Dim total_p as Double 
 
Dim intention as Double 
Dim feasibility as Double 
Dim rest_num as Integer 
Dim information as Double 
 
// ///////////////////////////////////////////////////////// 
if My.State == 0 then //  
 
//  
ClearAgtSet(agtset_temp)  
//  
For Each a in Universe.Open_Themes 
 if  CountAgtSet(a.Researchers) < a.Req_number And a.Each_specialities_numbers(My.Speciality) < 
a.Limit_numbers(My.Speciality) then 
   AddAgt(agtset_temp, a) 
 end if  
Next a 
AddAgt(agtset_temp, Universe.Personal_Theme) //  
 
// Score  
 
For Each a in agtset_temp 
 if @AgtTypeComp2(a, "Universe.Themes.Personal_Theme") == 1 then 
  //  
  a.Score = 30 



 
 

 else 
  //  
  intention = 0.5 + 0.1 * My.Learning 
  if intention > 1 then 
   intention = 1 
  elseif intention < 0.1 then 
   intention = 0.1 
  Else 
  end if 
   
  //  
  rest_num = a.Req_number - CountAgtSet(a.Researchers) 
  if rest_num > 0 then 
   feasibility = 1/rest_num 
  end if 
   
  //  
  b = a.Coordinator 
  if GetAgtEntry(b.Cast_Target, My) != -1 then 
   information = b.SignalCapacity / CountAgtSet(b.Cast_Target)  
  else 
   information = 0 
  end if 
   
  //  
  a.Score = a.Benefit * intention * feasibility * (1+information)   
   
 end if  
Next a 
 
// ///////// 
// P  
//  
total_score = 0 
For Each a in agtset_temp 
 total_score = total_score + a.Score  
Next a 
// P  
For Each a in agtset_temp 
 a.P = a.Score / total_score 
Next a 
//END/ /////// 
 
//  
//  
SortAgtSet(agtset_temp,"P",False) 
p = Rnd() //p 0~1  
total_p = 0 
For Each a in agtset_temp 
 if total_p <= p And p < (total_p+a.P) then 
  My.Work_On = a 
  if @AgtTypeComp2(a, "Universe.Themes.Theme") == 1 then 
   AddAgt(a.Researchers, My)  
    
   //Researcher_Indicator  
   b = CreateAgt(Universe.Themes.Researcher_Indicator) 
   b.Theme = a 
   AddAgt(a.Researcher_Indicators, b) 
   b.Color = @GetSpecialityColor(My.Speciality) 
   b.X = a.X - 45 + 90/(a.Req_number+1) * CountAgtSet(a.Researcher_Indicators) 
   b.Y = a.Y 
    
   //Institute  
   My.Color = RGB(128,128,128) 
    
   //State 1:  
   My.State = 1 
    
  end if   
 end if 
 total_p = total_p+ a.P 
Next a 



 
 

 
elseif My.State == 2 then //State 2:  
  My.Period_count = My.Period_count - 1  
  if My.Period_count <= 0 then//My.Period_count 0 State 0:  
   My.Work_On = Universe.Personal_Theme //  
   My.Color = @GetSpecialityColor(My.Speciality) // ( ) 
   My.State = 0 
 end if 
end if 
//END ///////////////////////////////////////////////////////// 
} 
#end_rule UNIVERSE.INSTITUTE.RESEARCHER 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.THEMES.THEME 
Agt_Init{ 
Dim i as Integer 
Dim j as Integer 
Dim k as Integer 
Dim p as Integer 
Dim a as Agt 
Dim b as Agt 
Dim agtset_temp as AgtSet 
 
 
//  
My.Color = RGB(224,255,255) 
My.Last_Display = False 
My.Last_Count = 0 
Universe.All_Themes_Numbers = Universe.All_Themes_Numbers + 1 
 
//  
My.Benefit = 0.3 + Rnd() * (0.8-0.3) 
 
//  
My.Lane = Universe.LANE 
 
// y  
My.Size = 90 
My.X = 50 + Universe.LANE * 100 
My.Y = 45 
 
//  
My.Deadline_step = 8 
My.Now_step = 0 
 
//  
My.Period = 48 
 
 
//  
My.Req_number = @IntUniRnd(2,6) 
My.Req_specialities_num = @IntUniRnd(1,2) 
 
// ///////////////////////////////////////////////////// 
//specialities  
For i = 0 to GetArraySize(My.Req_specialities) - 1 
 My.Req_specialities(i) = 0 
next i 
 
My.Req_specialities(0) = @IntUniRnd(0, Universe.Num_Spceialities - 1) 
For i = 1 to My.Req_specialities_num - 1 
 k = 1 // k 0  
 Do While k != 0 
  p = @IntUniRnd(0, Universe.Num_Spceialities - 1) 
  My.Req_specialities(i) = p  
  k = 0 
  For j = 0 to i-1  
   if  My.Req_specialities(j) == p then  
    k = k + 1 // k 0  



 
 

   end if 
  next j 
 Loop 
next i  
 
//  
For i = 0 to Universe.Num_Spceialities - 1  
 My.Limit_numbers(i) = 0 // 0  
next i 
if My.Req_specialities_num > 1 then //  
 For i = 0 to My.Req_specialities_num - 1 
  My.Limit_numbers(My.Req_specialities(i)) = My.Req_number - 1 //  My.Req_number - 1 

 
 next i 
else 
 My.Limit_numbers(My.Req_specialities(0)) = My.Req_number //  My.Req_number  
end if  
 
 
//END/ ///////////////////////////////////////// 
 
 
//Coordinator /////////////////////////////////////////////////// 
// Coordinator  -> Num_Themes 
For Each a in  Universe.All_CDs 
 a.Num_Themes =  CountAgtSet(a.Themes) 
Next a 
//All_Coordinators Num_Themes agtset_temp  
ClearAgtSet(agtset_temp) 
DuplicateAgtSet(agtset_temp, Universe.All_CDs) 
SortAgtSet(agtset_temp,"Num_Themes",True) 
//Num_Themes Coordinator Theme  
a = GetAgt(agtset_temp,0) 
AddAgt(a.Themes, My) //Coordinator Themes Theme  
My.Coordinator = a // Theme Coordinator Coordinator  
//END/Coorinator ///////////////////////////////////////// 
 
 
//Indicator ////////////////////////////////////////////////////// 
//Req_number_Indicator Indicator  
a = CreateAgt(Universe.Themes.Req_number_Indicator) 
a.Theme = My 
My.Req_number_Indicator = a 
a.Req_number = My.Req_number 
a.X = My.X - 25 
a.Y = My.Y - 25 
 
//Req_specialities_Indicator Indicators  
ClearAgtSet(agtset_temp)  
agtset_temp = CreateAgtMulti(Universe.Themes.Req_specialities_Indicator, My.Req_specialities_num) 
i=0 
For Each a in agtset_temp 
 a.Theme = My 
 a.Req_speciality = My.Req_specialities(i) 
 a.X = My.X + 45/(My.Req_specialities_num+1) * (i+1) 
 a.Y = My.Y - 25 
 a.Color = @GetSpecialityColor(a.Req_speciality) 
 i=i+1 
Next a 
DuplicateAgtSet(My.Req_specialities_Indicators, agtset_temp)  
 
//Coordinator_Indicator Indicator  
a = CreateAgt(Universe.Themes.Coordinator_Indicator) 
a.Theme = My 
My.Coordinator_Indicator = a 
a.UID = My.Coordinator.UID 
a.X = My.X - 25 
a.Y = My.Y + 25 
// Indicator ////////////////////////////// 
} 
 
Agt_Step{ 



 
 

 
Dim a as Agt 
 
// //////////////////////////////////////////////// 
if My.Last_Display == False then 
 
 My.Y = 45 + My.Now_step * 480 / My.Deadline_step 
 My.Now_step = My.Now_step + 1 
  
 //Indicator  
 My.Req_number_Indicator.Y = My.Y - 25  
 For Each a in My.Req_specialities_Indicators 
  a.Y = My.Y - 25 
 next a 
 For Each a in My.Researcher_Indicators 
  a.Y = My.Y 
 next a 
 My.Coordinator_Indicator.Y = My.Y + 25  
 //END/ //////////////////////////////////////////////// 
 else 
 
 //  
 My.Last_Count = My.Last_Count + 1 
end if 
} 
#end_rule UNIVERSE.THEMES.THEME 

 

  



 
 

 
//====================================================================/ 
// artisoc                                                            / 
//====================================================================/ 
Version = 4.0; 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE 
Univ_Init{ 
   //  
   ClearConsoleScreen() 
   SetRandomSeed(Universe.randomSeed)  
 
   // Universe.distanceUnit =1  
   Universe.distanceUnit = (GetWidthSpace(Universe.map)^2 + GetHeightSpace(Universe.map)^2)^0.5 // 1

 
 
      //  
   Universe.breakShFirst = 0.2 
   Universe.breakShSecond = 30 
   Universe.upperCountForPriceCompFirst = 10 
   Universe.upperCountForPriceCompSecond = Universe.breakShSecond * 100 
 
   // state  
   Universe.stateMNT = "Univ_Init" 
 
   //  
   SetCustomers() 
 
   //  
   SetSearchPoints() 
 
   //  
   SetShops() 
 
   // 0  
   AssignCustomers() 
   For each one in Universe.allShops 
      one.optProfit = one.profit 
   Next one 
 
   // 0 history  
   MakeHistory(Universe.shop0) 
   MakeHistory(Universe.shop1) 
    
} 
 
Univ_Step_Begin{ 
 
   //Turn=0,1 Round +1  
   //Univ_Init Turn=0 
   If Universe.Turn == 0 then 
      Universe.Round = Universe.Round + 1 
   End if 
 
} 
 
Univ_Step_End{ 
   //Turn  
   Universe.Turn = 1 - Universe.Turn 
} 
 
Univ_Finish{ 
 
} 
 
Sub SetCustomers(){ 
   //  
   Dim spaceWidth as Integer 
   Dim spaceHeight as Integer 



 
 

   Dim i as Integer 
   Dim j as Integer 
   Dim one as Agt 
   Dim one2 as Agt 
   Dim ones as AgtSet 
   Dim N as Integer 
   Dim Nw as Integer 
   Dim Nh as Integer 
   Dim d as Double 
   Dim a as Double 
   Dim c as Integer 
   Dim xi as Double 
   Dim yi as Double 
 
   spaceWidth = GetWidthSpace(Universe.map) 
   spaceHeight = GetHeightSpace(Universe.map) 
 
   If Universe.customerDistribution == " " then 
 
     For i=0 to Universe.customerNum - 1 Step 1 
       one = CreateAgt(Universe.map.customer) 
       one.X = Rnd() * spaceWidth 
       one.Y = Rnd() * spaceHeight 
     Next i  
    
   Elseif Universe.customerDistribution == " " then 
 
     d = CInt((spaceWidth * spaceHeight  / Universe.customerNum)^0.5) 
       Nw = CInt(spaceWidth / d) 
       Nh = CInt(spaceHeight/ d) 
       N = Nw * Nh 
       Universe.customerNum2 = N 
   
     For i=1 to Nh Step 1 
       For j=1 to Nw Step 1 
         one = CreateAgt(Universe.map.customer) 
         one.X = d * j - 0.5 * (d * (Nw+1) - spaceWidth) 
         one.Y = d * i - 0.5 * (d * (Nh+1) - spaceHeight ) 
       Next j 
     Next i  
 
   Elseif Universe.customerDistribution == " " then 
   //Y  
 
     d = 0 
     If Universe.customerNum > 1 then 
        d = GetWidthSpace(Universe.map) / (Universe.customerNum - 1) 
     End if 
   
     For i=0 to Universe.customerNum - 1 
       one = CreateAgt(Universe.map.customer) 
       one.X = i * d 
       one.Y = GetHeightSpace(Universe.map) / 2 
 
       // =1 one.X=i*d(=0)  
       If Universe.customerNum == 1 then 
          one.X = GetWidthSpace(Universe.map) / 2 
       End if    
        
     Next i  
      
   Elseif Universe.customerDistribution == "2 " then 
   //Para1 _x, Para2 _y  
   //Para=0 =0, Para=1 _x=w,  _y=h 
 
      For i=0 to Universe.customerNum - 1 
         one = CreateAgt(Universe.map.customer) 
         //x  
         xi = -1.0 
         Do While (xi < 0 OR GetWidthSpace(Universe.map) < xi)  
          xi = NormInv(Rnd(), GetWidthSpace(Universe.map)/2, GetWidthSpace(Universe.map) * Universe.cDistPara1) //3

 



 
 

         Loop 
         one.X = xi 
         //y  
         xi = -1.0 
         Do While (xi < 0 OR GetHeightSpace(Universe.map) < xi)  
          xi = NormInv(Rnd(), GetHeightSpace(Universe.map)/2, GetHeightSpace(Universe.map)* Universe.cDistPara2) //3

 
         Loop 
         one.Y = xi   
      Next i  
           
   Elseif Universe.customerDistribution == " " then 
   //Para3 ( ) 
   //Para1 Para1 =w  
      N = Int(Universe.cDistPara3) 
       
      For i = 0 to N - 1 
       one = CreateAgt(Universe.map.clusterPoint) 
       one.X = Rnd() * spaceWidth 
       one.Y = Rnd() * spaceHeight 
      Next i 
      MakeAgtSet(ones, Universe.map.clusterPoint) 
 
      For i=0 to Universe.customerNum - 1 
         one = CreateAgt(Universe.map.customer) 
         //x  
         c = 0 
         Do While (c == 0) 
            one2 = GetAgt(ones, Int(Rnd()*N)) 
            xi = NormInv(Rnd(), one2.X, spaceWidth * Universe.cDistPara1) 
            yi = NormInv(Rnd(), one2.Y, spaceWidth * Universe.cDistPara1) 
            if 0<=xi And xi < spaceWidth And 0 <= yi And yi <= spaceHeight then 
               c = 1 
            Else 
                c = 0 
            End if 
             
         Loop 
         one.X = xi 
         one.Y = yi   
      Next i  
 
   Elseif Universe.customerDistribution == " " then 
   //Para1 _x Para=1 _x w 
 
      For i=0 to Universe.customerNum - 1 
         one = CreateAgt(Universe.map.customer) 
         //x  
         xi = -1.0 
         Do While (xi < 0 OR GetWidthSpace(Universe.map) < xi)  
          xi = NormInv(Rnd(), 0, spaceWidth * Universe.cDistPara1)  
          if xi < 0 then 
             xi = xi + SpaceWidth  
          End if 
         Loop 
         one.X = xi 
         //y  
         one.Y = Rnd() * spaceHeight  
      Next i  
 
          
   Else 
 
     DisplayErrorMsg("SetCustomers/Universe.customerDistribution") 
   
   End if 
 
   MakeAgtSet(Universe.allCustomers, Universe.map.customer) 
} 
 
Sub SetSearchPoints(){ 
   //  



 
 

   Dim i as Integer 
   Dim j as Integer 
   Dim one as Agt 
   Dim dX as Double 
   Dim dY as Double 
 
   dX = 0 
   dY = 0 
   if Universe.searchPointNumX > 1 then 
      dX = GetWidthSpace(Universe.map) / (Universe.searchPointNumX - 1) 
   End if 
   if Universe.searchPointNumY > 1 then 
      dY = GetHeightSpace(Universe.map) / (Universe.searchPointNumY - 1) 
   End if 
 
   For i=0 to Universe.searchPointNumY - 1 
     For j=0 to Universe.searchPointNumX - 1 
       one = CreateAgt(Universe.map.searchPoint) 
       one.X = j * dX 
       one.Y = i * dY 
 
       //  
       If Universe.searchPointNumX == 1 then 
          one.X = GetWidthSpace(Universe.map) / 2 
       End if 
       If Universe.searchPointNumY == 1 then 
          one.Y = GetHeightSpace(Universe.map) / 2 
       End if 
 
     Next j 
   Next i  
 
   MakeAgtSet(Universe.allSearchPoints, Universe.map.searchPoint) 
   Universe.searchPointNum = CountAgtSet(Universe.allSearchPoints) 
} 
 
Sub DisplayErrorMsg(msg as String){ 
//  
//msg  
 
  PrintLn(" " & msg) 
  PrintLn(" ") 
  ExitSimulation() 
 
} 
 
Sub SetShops(){ 
   //  
    
   Dim x as Double 
   Dim y as Double 
   Dim sp as Agt 
   Dim spSet as AgtSet 
   Dim one as Agt 
   Dim one2 as Agt 
 
   ClearAgtSet(spSet) 
   DuplicateAgtSet(spSet, Universe.allSearchPoints) 
 
   If Universe.shopInitLocation == " " then   
      
      //shop0   
      x = Rnd() * GetWidthSpace(Universe.map) 
      y = Rnd() * GetHeightSpace(Universe.map) 
      sp = GetNearestAgt(x, y, spSet, Universe.map) 
      DelAgtSet2(spSet, sp) 
      Universe.shop0 = CreateShop(sp, Universe.initPrice, 0, COLOR_BLUE) 
 
      //shop1  
      x = Rnd() * GetWidthSpace(Universe.map) 
      y = Rnd() * GetHeightSpace(Universe.map) 
      sp = GetNearestAgt(x, y, spSet, Universe.map) 



 
 

      Universe.shop1 = CreateShop(sp, Universe.initPrice, 1, COLOR_RED) 
          
   Elseif Universe.shopInitLocation == " " then 
 
      //shop0   
      x = 0.40 * GetWidthSpace(Universe.map) 
      y = 0.50 * GetHeightSpace(Universe.map) 
      sp = GetNearestAgt(x, y, spSet, Universe.map) 
      DelAgtSet2(spSet, sp) 
      Universe.shop0 = CreateShop(sp, Universe.initPrice, 0, COLOR_BLUE) 
 
      //shop1  
      x = 0.60 * GetWidthSpace(Universe.map) 
      y = 0.50 * GetHeightSpace(Universe.map) 
      sp = GetNearestAgt(x, y, spSet, Universe.map) 
      Universe.shop1 = CreateShop(sp, Universe.initPrice, 1, COLOR_RED) 
   
           
    Else 
     
       DisplayErrorMsg("SetShops/Universe.shopInitLocation") 
        
   End if 
 
   MakeAgtSet(Universe.allShops, Universe.map.shop) 
} 
 
Function CreateShop(sp as Agt, price as Double, group as Integer, color as Integer) as Agt{ 
   //  
    
   Dim one as Agt   
 
   one = CreateAgt(Universe.map.shop) 
 
   one.X = sp.X 
   one.Y = sp.Y 
   one.UID = group // UID=group 
   one.group = group 
   one.price = price  
   one.color = color  
   one.searchPoint = sp   
   one.optPrice = price 
   one.optSP = sp 
 
   return(one) 
} 
 
Function  GetNearestAgt(x as Double, y as Double, agts as Agtset, map as Space) as Agt{ 
//agts (x,y)  
 
   Dim one as Agt 
   Dim nearestAgt as Agt 
   Dim distance as Double 
   Dim nearestDistance as Double 
       
   nearestAgt = GetAgt(agts, 0) 
   nearestDistance = MeasureDistance(x, y, nearestAgt.X, nearestAgt.Y, map) // agts 0

 
   For each one in agts 
      distance = MeasureDistance(x, y, one.X, one.Y, map) 
      if distance < nearestDistance then // NearestDistance NearestDistance nearestAgt

 
         nearestAgt = one 
         nearestDistance = distance 
      End if 
   Next one 
       
   return( nearestAgt) 
} 
 
Sub AssignCustomers() { 
// shop customer shop (customer.selectGroup ) 



 
 

// shop.customerNum shop.profit  
 
   Dim one As Agt 
   Dim selectedShop as Agt 
 
   //shop customerNum  
   For each one in Universe.allShops 
      one.customerNum = 0 
   Next one 
 
   // customer shop &shop.customerNum  
   For each one in Universe.allCustomers 
      selectedShop = GetPreferShop(one) 
      one.selectGroup = selectedShop.group 
      selectedShop.customerNum = selectedShop.customerNum + 1 
   Next one 
 
   //shop.profit  
   For each one in Universe.allShops 
      one.profit = one.price * one.customerNum 
      if one.profit < 0 then        
         DisplayErrorMsg("AssignCustomers/profit_<_0/state: " & Universe.stateMNT) 
      End if 
   Next one 
} 
 
Function GetPreferShop(customer as Agt) as Agt{ 
//customer shop  
// 2 (shop0, shop1)  
 
 
   Dim cost0 as Double 
   Dim cost1 as Double 
   Dim preferShop as Agt 
 
   cost0 = CalcCost(customer, Universe.shop0) 
   cost1 = CalcCost(customer, Universe.shop1) 
 
   if cost0 < cost1 then 
      preferShop = Universe.shop0 
   Elseif cost0 > cost1 then 
      preferShop = Universe.shop1 
   Else //cost  
      if (Universe.divideFlag Mod 2) == 0 then 
         preferShop = Universe.shop0 
      Else 
         preferShop = Universe.shop1 
      End if 
      Universe.divideFlag = Universe.divideFlag + 1 
   End if 
 
   return(preferShop) 
 
} 
 
Function CalcCost(customer as Agt, shop as Agt) as Double{ 
//  
// customer shop  
//shop.price  
 
   Dim cost as double   
   Dim distance as double 
 
   distance = MeasureDistance(customer.X, customer.Y, shop.X, shop.Y, Universe.map) / Universe.distanceUnit 
 
   if Universe.costFunctionMode == "p+tX" then  
      cost = shop.price + Universe.t * distance 
   elseif Universe.costFunctionMode == "p+tX^2" then  
      cost = shop.price + Universe.t * distance^2 
   else 
      DisplayErrorMsg("CalcCost/Universe.costFunctionMode") 
   End if 



 
 

 
   return(cost) 
} 
 
Sub MakeHistory(shop as Agt){ 
//shop history  
 
   Dim one as Agt 
 
   one = CreateAgt(Universe.map.history) 
   one.Round = Universe.Round 
   one.group = shop.group 
   one.color = shop.color 
   one.X = shop.X 
   one.Y = shop.Y 
   one.price = shop.price 
   one.searchPoint = shop.searchPoint 
   one.customerNum = shop.customerNum 
   one.profit = shop.profit 
 
   //2 ID history  
   If Universe.Round > 0 then 
      ClearAgtSet(one.previous) 
      AddAgt(one.previous, Universe.map.history(one.ID - 2)) 
   End if 
 
} 
 
Sub PriceComp(Me as Agt, Opp as Agt){ 
// Me Opp decisionPrice  
//Me: Opp:  
   Dim breakFlag as Integer 
   Dim count as Integer 
   Dim decPriceMe as Double 
   Dim decPriceOpp as Double 
   Dim diff as Integer 
   Dim diffPre as Integer 
   Dim dP as Double 
    
   // 1 
   Universe.stateMNT = "PriceComp/ 1" 
   breakFlag = 0 
   count = 0 
   Me.decisionPrice = Me.optPrice 
   Opp.decisionPrice = Opp.optPrice 
   Do While breakFlag == 0 
      decPriceMe = DecidePriceFirst(Me, Opp, Opp.decisionPrice) //Opp decisionPrice Me
(First)  
      decPriceOpp = DecidePriceFirst(Opp, Me, decPriceMe) 
 
      // While  
      If ( (abs(decPriceMe - Me.decisionPrice) / Me.decisionPrice) < Universe.breakShFirst) And ( (abs(decPriceOpp - 
Opp.decisionPrice) / Opp.decisionPrice) < Universe.breakShFirst) And count != 0 then 
            breakFlag = 1 
      End if 
      if count > (Universe.upperCountForPriceCompFirst - 1) then 
            breakFlag = 1 
      End if 
 
      //decisionPrice  
      Me.decisionPrice = decPriceMe 
      Opp.decisionPrice = decPriceOpp 
      count = count + 1 
      //PrintLn(decPriceMe & " / " & decPriceOpp) 
 
   Loop 
 
   /* 
   Me.price = Me.decisionPrice 
   Opp.price = Opp.decisionPrice 
    AssignCustomers() 
    if Me.profit == 0 then 



 
 

       Me.decisionPrice = Opp.decisionPrice 
    End if 
    if Opp.profit == 0 then 
       Opp.decisionPrice = Me.decisionPrice 
    End if 
    */ 
 
 
   // 2  
   dP = (Me.decisionPrice + Opp.decisionPrice) / Universe.breakShSecond 
   if dP <= 0 then 
      DisplayErrorMsg("PriceComp/dP_<=_0") 
   End if 
 
   // 2 
   Universe.stateMNT = "PriceComp/ 2" 
   breakFlag = 0 
   diffPre = 0  
   count = 0 
   Do While breakFlag == 0 
      diff = DecidePriceSecond(Me, Me.decisionPrice, dP, Opp, Opp.decisionPrice) //Opp decisionPrice Me

(Second) . Me.decisionPrice diff 
      diff = DecidePriceSecond(Opp, Opp.decisionPrice, dP, Me, Me.decisionPrice) 
      //Opp diff 0  
      If (diff == 0) OR ( (diff + diffPre) == 0) then 
         breakFlag = 1 
      End if       
      if count > (Universe.upperCountForPriceCompSecond - 1) then 
         DisplayErrorMsg("PriceComp 2/ ") 
      End if 
 
      //diffPre  
      diffPre = diff 
      count = count + 1 
   Loop    
    
 } 
 
Function DecidePriceFirst(Me as Agt, Opp as Agt, OppPrice as Double) as Double{ 
//Opp OppPrice Me  
// Me  
 
   Dim one as Agt 
   Dim profit as Double 
   Dim optProfitTemp as Double 
   Dim optPriceTemp as Double 
 
   SetResPrice(Me, Opp, OppPrice) //Opp Me customer  
    
   // Customer resPrice Me resPrice profit optProfitTemp
optPriceTemp  
   optProfitTemp = -1 //  
   For each one in Universe.allCustomers 
      //  
      /*Me.price = one.resPrice 
      Opp.price = OppPrice 
      AssignCustomers() 
      profit = Me.profit 
      */ 
       
             
      profit = CalcProfitWithResPrice(Me, one.resPrice) //  
      If profit > optProfitTemp then 
         optProfitTemp = profit 
         optPriceTemp = one.resPrice 
      End if    
    Next one 
 
   //profit  
    if optProfitTemp < 0 then 
      DisplayErrorMsg("DecidePriceFirst/optProfitTemp_<_0") 
    End if 



 
 

 
   //  
   return(optPriceTemp) 
} 
 
Function CalcProfitWithResPrice(Me as Agt, resPrice as Double) as Double{ 
//resPrice assign Me Profit  
//Me, Opp Opp  
// SetResPrice()  
//shop.price  
   Dim one as Agt  
   Dim n as Integer 
   Dim profit as Double 
 
   If resPrice <= 0 then 
      profit = 0 
   Else 
      n = 0 
      For each one in Universe.allCustomers 
         If resPrice <= one.resPrice  then 
            n = n + 1 
         End if 
      Next one 
      profit = n * resPrice 
       if profit  < 0 then //profit  
         DisplayErrorMsg("CalcProfitWithResPrice/profit_<_0") 
       End if 
   End if 
   return(profit) 
} 
 
Function DecidePriceSecond(Me as Agt, MePrice as Double, dP as Double, Opp as Agt, OppPrice as Double) as Integer{ 
//Opp OppPrice Me . Me.decisionPrice

 
 
   Dim optProfitTemp as Double 
   Dim optPriceTemp as Double 
   Dim diff as Integer 
 
   //diff=0  
   Me.price = MePrice 
   Opp.price = OppPrice 
   AssignCustomers() 
   optProfitTemp = Me.profit 
   optPriceTemp = Me.price 
   diff = 0 
 
   //diff=-1  
   Me.price = MePrice - dP 
   if Me.price < 0 then //MePrice < dP Me.price 0  
      Me.price = 0 
   End if 
   Opp.price = OppPrice 
   AssignCustomers() 
   If Me.profit > optProfitTemp then //profit optProfitTemp diff  
      optProfitTemp = Me.profit 
      optPriceTemp = Me.price 
      diff = -1 
   End if 
       
   //diff=+1  
   Me.price = MePrice + dP 
   Opp.price = OppPrice 
   AssignCustomers() 
   If Me.profit > optProfitTemp then //profit optProfitTemp diff  
      optProfitTemp = Me.profit 
      optPriceTemp = Me.price 
      diff = 1 
   End if 
       
    //  
   Me.decisionPrice = optPriceTemp 



 
 

    
    //  
    return(diff) 
} 
 
 
Sub SetResPrice(Me as Agt, Opp as Agt, OppPrice as Double){ 
// customer Me resPrice  
// Me Opp Opp  
 
   Dim one as Agt 
   Dim distanceMe as Double // one Me  
   Dim distanceOpp as Double // one Opp  
   Dim resPrice as Double    
 
   For each one in Universe.allCustomers 
 
      distanceMe  = MeasureDistance(one.X, one.Y, Me.X, Me.Y, Universe.map) / Universe.distanceUnit 
      distanceOpp  = MeasureDistance(one.X, one.Y, Opp.X, Opp.Y, Universe.map) / Universe.distanceUnit 
           
      If Universe.costFunctionMode == "p+tX" then  
         resPrice = Opp.price + Universe.t * (distanceOpp - distanceMe) 
         if resPrice < 0 then 
            one.resPrice = 0 
         Else 
            one.resPrice = resPrice 
         End if 
      Elseif Universe.costFunctionMode == "p+tX^2" then  
         resPrice = Opp.price + Universe.t * (distanceOpp^2 - distanceMe^2) 
         if resPrice < 0 then 
            one.resPrice = 0 
         Else 
            one.resPrice = resPrice 
         End if 
      Else 
         DisplayErrorMsg("SetResPrice/Universe.costFunctionMode") 
      End if 
 
    Next one 
} 
 
 
//Function RoundResPrice(x as Double) as Integer{ 
//x x 0  
//   Dim y as Integer 
//   y = Int(x) + 1 
//   return(y)    
//} 
 
 
    
#end_rule UNIVERSE 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.MAP.SHOP 
Agt_Init{ 
 
} 
 
Agt_Step{ 
 
Dim Opp as Agt // shop 
Dim spSet as AgtSet // sp  
Dim sp as Agt 
 
//  
Dim optSpTemp as Agt 
Dim optPriceTemp as Double 
Dim optProfitTemp as Double 
Dim optOppPriceTemp as Double 



 
 

Dim optOppProfitTemp as Double 
Dim spSetCount as Integer 
 
If My.UID == Universe.Turn then 
 
   // shop  
   Opp = Universe.map.shop(1 - My.ID) 
 
   // spSet , Opp sp  
   ClearAgtSet(spSet) 
   DuplicateAgtSet(spSet, Universe.allSearchPoints) 
   DelAgtSet2(spSet, Opp.searchPoint) 
   spSetCount = CountAgtSet(spSet) 
 
   // =  
   @AssignCustomers()  
   optProfitTemp = My.profit  
   optSpTemp = My.searchPoint 
   optPriceTemp = My.price 
      optOppPriceTemp = Opp.price 
      optOppProfitTemp = Opp.profit 
    
   //  
   ClearConsoleScreen() 
   For each sp in spSet 
      //My sp ( ) 
      My.X = sp.X 
      My.Y = sp.Y 
        
      //  
      //My Opp  
      // My Opp decisionPrice  
      @PriceComp(My, Opp) 
 
      My.price = My.decisionPrice 
      Opp.price = Opp.decisionPrice 
      
      Universe.stateMNT = " " 
      @AssignCustomers() 
 
      if My.profit == 0 or Opp.profit == 0 then 
         My.profit = -1.0 
      End if 
 
      //sp  
      If My.profit > optProfitTemp then 
         optSpTemp = sp 
         optPriceTemp = My.price 
         optProfitTemp = My.profit 
         optOppPriceTemp = Opp.price 
         optOppProfitTemp = Opp.profit 
      End if  
 
      //  
      PrintLn( Int(sp.ID * 100  / spSetCount) & "%" ) 
   Next one 
 
   //optXXX  
   My.optSP = optSpTemp 
   My.optPrice = optPriceTemp 
   My.optProfit = optProfitTemp 
   Opp.optPrice = optOppPriceTemp 
   Opp.optProfit = optOppProfitTemp 
 
   //  
   My.X = optSpTemp.X 
   My.Y = optSpTemp.Y 
   My.searchPoint = My.optSP 
   My.price = optPriceTemp 
   Opp.price = optOppPriceTemp 
 
   //Turn  



 
 

   Universe.stateMNT = " " 
   @AssignCustomers() 
   @MakeHistory(My) 
    
End if //If My.UID == Universe.Turn END 
 
} 
#end_rule UNIVERSE.MAP.SHOP 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.MAP.CUSTOMER 
Agt_Init{ 
 
} 
 
Agt_Step{ 
   //shop  
   // AssignCustomers  
   ClearAgtSet(My.shop) 
   AddAgt(My.shop, Universe.map.shop(My.selectGroup)) 
} 
#end_rule UNIVERSE.MAP.CUSTOMER 

  



 
 

 
//====================================================================/ 
// artisoc                                                            / 
//====================================================================/ 
Version = 3.5; 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE 
Function distance_agt(agt1 as Agt, agt2 as Agt) as Double{ 
//  
 
// agt1  
Dim sp as Space 
Dim agt_type as AgtType 
agt_type=SpecifyAgtType(agt1) 
sp=GetRideSpace(agt_type) 
 
//  
dim distance as Double 
distance=MeasureDistance(agt1.X, agt1.Y, agt2.X, agt2.Y, sp) 
 
return(distance) 
 
} 
 
//---------------------------------------------------------- 
Function direction_agt(agt1 as Agt, agt2 as Agt) as Double{ 
//agt1 agt2 [degree] 
 
// agt1  
Dim sp as Space 
Dim agt_type as AgtType 
agt_type=SpecifyAgtType(agt1) 
sp=GetRideSpace(agt_type) 
 
//  
dim direction as Double 
direction=GetDirection(agt1.X, agt1.Y, agt2.X, agt2.Y, sp) 
 
return(direction) 
 
} 
 
//---------------------------------------------------------- 
Function AgtTypeComp(agt1 as Agt, agt2 as Agt) as Integer{ 
//agt1 agt2 1 0  
 
Dim agt_type1 as String 
Dim agt_type2 as String 
Dim answer as Integer 
 
//  
agt_type1=CStr(SpecifyAgtType(agt1)) 
agt_type2=CStr(SpecifyAgtType(agt2)) 
 
// 1 0  
If StrComp(agt_type1,agt_type2)==0 then 
 answer=1 
Else 
 
 answer=0 
 
End if 
 
return(answer) 
 
} 
 
//---------------------------------------------------------- 
Function AgtTypeComp2(agt1 as Agt, agt_type_str as String) as Integer{ 



 
 

//agt1 agt_type_str 1 0  
//agt_type_str "Universe. . "  
 
Dim agt_type as String 
Dim answer as Integer 
 
//  
agt_type=CStr(SpecifyAgtType(agt1)) 
 
// 1 0  
If StrComp(agt_type,agt_type_str)==0 then 
 answer=1 
Else 
 
 answer=0 
 
End if 
 
return(answer) 
 
} 
 
//---------------------------------------------------------- 
Function eRnd(e as Double) as Double{ 
//-e?+e ( )  
 
Dim output as Double 
 
output = 2*e*(Rnd()-0.5)  
 
return(output) 
 
} 
 
//---------------------------------------------------------- 
Function UniRnd(min as Double, max as Double) as Double{ 
//min?max ( )  
 
Dim output as Double 
 
output = min + Rnd() * (max - min)  
 
return(output) 
 
} 
 
//---------------------------------------------------------- 
Function IntUniRnd(min as Integer, max as Integer) as Integer{ 
//min?max ( )  
 
Dim min_temp as Double 
Dim max_temp as Double 
Dim rnd_temp as Double 
Dim output as Integer 
 
min_temp = CDbl(min) - 0.5 
max_temp = CDbl(max) + 0.5 
rnd_temp = min_temp + Rnd() * (max_temp - min_temp)  
 
output = Round(rnd_temp) 
 
return(output) 
 
} 
 
Univ_Init{ 
 
ClearConsoleScreen() //  
SetRandomSeed(Universe.RandomSeed) 
 
Universe.nego_step_number=100 
 



 
 

//------------------------------------------------------- 
//  
//------------------------------------------------------- 
 
//  
Dim i as Integer 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
Dim calc_time_min as Integer  
Dim temp_array(1440) as Double 
Dim temp_array2(240) as Double 
 
for i=0 to GetArraySize(temp_array)-1 
 temp_array( i )=0 
next i 
 
for i=0 to GetArraySize(temp_array2)-1 
 temp_array2( i )=0 
next i 
 
 
Universe.DATA_time_min=temp_array 
Universe.e_total=temp_array 
Universe.DATA_time_hour=temp_array2 
 
//  
Universe.space_width=GetWidthSpace(Universe.powergrid) // (x) 
Universe.space_height=GetHeightSpace(Universe.powergrid) // (y) 
 
//  
Universe.area_num=CInt(Universe.area_num) 
Universe.home_num=CInt(Universe.home_num) 
Universe.solar_num=CInt(Universe.solar_num) 
 
//------------------------------------------------------ 
//  
//------------------------------------------------------ 
/* 
if Universe.area_num <= 0 then 
 PrintLn(" (1 )") 
 ExitSimulation() 
elseif Universe.area_num == 1 then 
 Universe.clicked_area = 0 
end if 
 
if (Universe.area_num*Universe.home_num <= 4) Or (Universe.area_num*Universe.solar_num <= 4)  then 
 PrintLn(" ") 
 PrintLn(" 5 ") 
        ExitSimulation() 
end if 
*/ 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
 
//area  
For i=1 to Universe.area_num 
 CreateAgt(Universe.powergrid.area)  
next i 
 
//  
Dim filename as String 
Dim condition as String 
Dim label_lamda as String 
Dim label_G as String 
Dim label_xw as String 
Dim label_theta as String 
Dim mode_string as String 
 



 
 

if Universe.File_Output == " " then 
  
 condition = " =" & Universe.area_num & "," & " =" & Universe.solar_num & "," & " ="  & 
Universe.home_num & "," & " =" & Universe.alpha & "," & " =" & Universe.beta_d & "," & " =" & Universe.gamma & "," 
& " =" & Universe.RandomSeed 
  
 filename = "DATA/lamda.dat" 
 label_lamda = 
"s,lamda0,lamda1,lamda2,lamda3,lamda4,lamda5,lamda6,lamda7,lamda8,lamda9,lamda10,lamda11,lamda12,lamda13" 
 OpenFile(filename, 1, 2) //  
 WriteLnFile(1, condition) //  
 WriteLnFile(1, label_lamda) //   
 CloseFile(1) 
 OpenFile(filename, 1, 3)  //  
  
 filename = "DATA/G.dat" 
 label_G = "hour,G0,G1,G2,G3,G4,G5,G6,G7,G8,G9,G10,G11,G12,G13" 
 OpenFile(filename, 2, 2) //  
 WriteLnFile(2, condition) //  
 WriteLnFile(2, label_G) //   
 CloseFile(2) 
 OpenFile(filename, 2, 3)  //  
  
 filename = "DATA/xw.dat" 
 label_xw = "hour, home_x, home_w, solar_x, solar_w, large_x, large_w, trans_x, trans_w_high, trans_w_low" 
 OpenFile(filename, 3, 2) //  
 WriteLnFile(3, condition) //  
 WriteLnFile(3, label_xw) //   
 CloseFile(3) 
 OpenFile(filename, 3, 3)  //  
  
end if 
 
} 
 
 
Univ_Step_Begin{ 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
Dim r_max as Double 
Dim terminal_position as Double 
Dim r as Double 
Dim theta as Double 
Dim temp_x as Double 
Dim temp_y as Double 
Dim area_set as AgtSet 
Dim temp_agt as Agt 
Dim temp_agt2 as Agt 
Dim temp_agt3 as Agt 
Dim temp_agt4 as Agt 
Dim temp_agt5 as Agt 
Dim player_agtset as AgtSet 
Dim temp_agtset as AgtSet 
Dim num_temp as Integer 
Dim check_counter as Integer 
//  
Dim i as Integer 
Dim j as Integer 
Dim k as Integer //flag 
Dim ct as Integer 
Dim loop_ct as Integer 
Dim one as Agt 
Dim one2 as Agt 
Dim one3 as Agt 
// (theta)  
Dim filename as String 
Dim condition as String 
Dim label_theta as String 
 
//------------------------------------------------------- 



 
 

//  
//------------------------------------------------------- 
Universe.min_range_between_area=30 
r_max=10  // r_max  
terminal_position=2/3 
 
//------------------------------------------------------- 
//  
//  
//------------------------------------------------------- 
 
if Universe.count== 0 Then //  
 
 //------------------------------------------------------- 
 //  
 //------------------------------------------------------- 
 MakeAgtSet(area_set, Universe.powergrid.area) // area_set  
 RandomPutAgtset(area_set) // ( ) 
  
 //  
 loop_ct=0 //  
 Do While 1 
  check_counter=0 
  // check_counter +1  
  // min_range_between_area  
         For each one in area_set 
   MakeOneAgtSetAroundPosition(temp_agtset,Universe.powergrid, one.X, one.Y, one.Layer, 
Universe.min_range_between_area,Universe.powergrid.area) 
   DelAgtSet2(temp_agtset, one) 
   ct=CountAgtSet(temp_agtset) 
   if ct>0 then //  
    check_counter=check_counter+1 
    one.X=Universe.space_width*Rnd() 
    one.Y=Universe.space_height*Rnd() 
   End if 
  next one 
  // check_counter +1  
  For each one in area_set 
   MakeOneAgtSetAroundPosition(temp_agtset,Universe.powergrid, one.X, one.Y, one.Layer, 
Universe.link_range_area,Universe.powergrid.area) 
   DelAgtSet2(temp_agtset, one) 
   ct=CountAgtSet(temp_agtset) 
   if ct==0 then //  
    check_counter=check_counter+1 
    one.X=Universe.space_width*Rnd() 
    one.Y=Universe.space_height*Rnd() 
   End if 
  next one 
  // (check_counter=0 )Break  
  if check_counter==0 then 
   PrintLn(" ") 
   Break 
  End if 
  // Break ( ) 
  loop_ct=loop_ct+1 
  if loop_ct>=30000 then 
   PrintLn(" ( )") 
   Break 
  End if 
 Loop 
  
 //------------------------------------------------------- 
 // ( )  
 //------------------------------------------------------- 
 ClearAgtSet(area_set) 
 MakeAgtSet(area_set, Universe.powergrid.area) 
  
 // serial (serial=1,2,...) 
 i=1 //  
 For each one in area_set 
  one.serial=i 
  i=i+1 



 
 

 next one 
  
 // link  
 For each one in area_set 
  ClearAgtset (one.link)  
  MakeOneAgtSetAroundPosition(one.link,  Universe.powergrid, one.X, one.Y, one.Layer, Universe.link_range_area, 
Universe.powergrid.area) //  
  DelAgtSet2(one.link, one) //link  
 next one 
 
 //------------------------------------------------------- 
 // (trans) trans_in_set(AgtSet) trans_out_set(AgtSet)  
 //serial  
 //< A> < Z> < B>  
 // A serial(Int) B serial  
 // Z A trans_out_set(AgtSet) B trans_in_set(AgtSet)  
 // Z from_player(Agt) A Z to_player(Agt) B 
 //-------------------------------------------------------  
 
 For each one in area_set // (one) 
  For each one2 in one.link // (one) (one2) (one: A, one2: B) 
   if one.serial>one2.serial then //serial

 
    //------------------------------------------------------- 
    //  
    //------------------------------------------------------- 
    temp_agt=CreateAgt(Universe.powergrid.trans) //  
     
    //20160802Simulation 
    if (one.ID == 2 And one2.ID == 8) OR (one.ID == 8 And one2.ID == 2) then 
     Universe.op_trans = temp_agt 
    end if 
     
     
    AddAgt(one.trans_out_set, temp_agt) // serial (one) trans_out_set

 
    AddAgt(one2.trans_in_set, temp_agt) // serial (one) trans_in_set

 
    temp_agt.from_player=one // from_player  
    temp_agt.to_player=one2  // to_player  
    // ( ) 
    temp_agt.X=(one.X+one2.X)/2 
    temp_agt.Y=(one.Y+one2.Y)/2 
     
    //------------------------------------------------------- 
    //  
    // A type="from"(Str) Z from_terminal(Agt)  
    // B type="to"(Str) to_terminal(Agt)  
    // trans_terminals(AgtSet)  
    // trans(Agt)  
    //------------------------------------------------------- 
    r=r_max*terminal_position     
    // A  
    temp_agt2=CreateAgt(Universe.powergrid.trans_terminal) // A  
    temp_agt2.trans=temp_agt // A trans Z  
    temp_agt2.area=one // A ( A) 
    temp_agt.from_terminal=temp_agt2 // Z from_terminal A  
    theta=@direction_agt(one, one2) 
    temp_agt2.X=one.X+r*cos(theta/180*PI()) 
    temp_agt2.Y=one.Y+r*sin(theta/180*PI()) 
    AddAgt(one.trans_terminals, temp_agt2) // A trans_terminals  
    // B  
    temp_agt3=CreateAgt(Universe.powergrid.trans_terminal) // B  
    temp_agt3.trans=temp_agt // B trans Z  
    temp_agt3.area=one2 // B ( A) 
    temp_agt.to_terminal=temp_agt3 // Z to_terminal B  
    theta=@direction_agt(one2, one) 
    temp_agt3.X=one2.X+r*cos(theta/180*PI()) 
    temp_agt3.Y=one2.Y+r*sin(theta/180*PI()) 
    AddAgt(one2.trans_terminals, temp_agt3) // A trans_terminals  
    // ( ) 
    AddAgt(temp_agt2.pair, temp_agt3) 



 
 

    AddAgt(temp_agt3.pair, temp_agt2) 
   end if 
  next one2 
 next one 
  
 //------------------------------------------------------- 
 //  
 // link(AgtSet) ( ) 
 //------------------------------------------------------- 
 ClearAgtSet(Universe.theta_output_agts) 
 For each one in area_set //  
  ClearAgtSet(one.members) //members  
  ClearAgtSet(player_agtset) //player_agtset  
  ClearAgtSet(temp_agtset) //temp_agtset  
   
  //home  
  num_temp=IntUniRnd(Universe.home_num, Universe.home_num_max) // home min~max

 
  SetPlayers("home", num_temp, r_max, one, Universe.space_width, Universe.space_height) 
  one.home_num = num_temp //area home  
   
  //solar  
  num_temp=IntUniRnd(Universe.solar_num, Universe.solar_num_max) // solar min~max

 
  SetPlayers("solar", num_temp, r_max, one, Universe.space_width, Universe.space_height) 
  one.solar_num = num_temp //area solar  
 
  //player_agtset        
  For each one2 in one.members 
   AddAgt(player_agtset, one2) 
  next one2 
  For each one2 in one.trans_terminals 
   AddAgt(player_agtset, one2) 
  next one2 
   
  //player UID( )  
  i=0 
  For each one2 in player_agtset 
   one2.UID = i 
   i= i+1 
  next one2 
   
  //  
  loop_ct=0 //  
  Do While 1 
   check_counter=0 
   // check_counter +1  
   ClearAgtset(temp_agtset) 
   For each one2 in player_agtset 
    MakeAllAgtSetAroundPosition(temp_agtset,Universe.powergrid, one2.X, one2.Y, one2.Layer, Universe.link_range_player) 
    DelAgtSet2(temp_agtset, one2) //  
    DelAgtSet(temp_agtset, area_set) //  
     
    ct=CountAgtSet(temp_agtset) 
    if ct==0 then //  
     check_counter=check_counter+1 
     r=r_max*Rnd() 
     theta=2*PI()*Rnd() 
      
     temp_x=one.X+r*cos(theta) 
     temp_y=one.Y+r*sin(theta) 
  
     //  
     if temp_x < 0 then 
      temp_x = 0 
     end if 
     if temp_x >Universe.space_width then 
      temp_x =  Universe.space_width 
     end if 
     if temp_y < 0 then 
      temp_y = 0 
     end if 



 
 

     if temp_y >Universe.space_height then 
      temp_y =  Universe.space_height 
     end if 
      
     one2.X=temp_x 
     one2.Y=temp_y 
    End if 
   next one2 
   // (check_counter=0 )Break  
   if check_counter==0 then 
    PrintLn(" " & CStr(one.serial) & " ") 
    Break 
   End if 
   // Break ( ) 
   loop_ct=loop_ct+1 
   if loop_ct>=10000 then 
    PrintLn(" " & CStr(one.serial) & " ( )") 
    Break 
   End if 
  Loop 
 
  // link ( ) 
  For each one2 in player_agtset 
   ClearAgtset (one2.link)  
   MakeAllAgtSetAroundPosition(one2.link, Universe.powergrid, one2.X, one2.Y, one2.Layer, Universe.link_range_player) 
   DelAgtSet2(one2.link, one2) //  
   DelAgtSet(one2.link, area_set) //  
   DelAgtSet(one2.link, one.trans_out_set) //  
   DelAgtSet(one2.link, one.trans_in_set) //  
   SortAgtSet(one2.link, "UID", True)//link UID  
  next one2 
   
 next one //  
  
    
 if Universe.File_Output == " " then 
  
  condition = " =" & Universe.area_num & "," & " =" & Universe.solar_num & "," & " ="  & 
Universe.home_num & "," & " =" & Universe.alpha & "," & " =" & Universe.beta_d & "," & " =" & Universe.gamma & "," 
& " =" & Universe.RandomSeed 
  
  filename = "DATA/theta.dat" 
  
  label_theta = "step" 
  SortAgtSet(Universe.theta_output_agts, "UID", True) 
  For i = 0 to ( Universe.powergrid.area(Universe.File_Output_ID).home_num + 
Universe.powergrid.area(Universe.File_Output_ID).solar_num - 1 ) 
  one = GetAgt(Universe.theta_output_agts, i) 
   if AgtTypeComp2(one, "Universe.powergrid.home") == 1 then 
    if one.large == 0 then 
     label_theta = label_theta & ",h" & one.UID 
    else 
     label_theta = label_theta & ",L" & one.UID      
    end if 
   Else 
    label_theta = label_theta & ",s" & one.UID 
   End if  
  next i   
    
  OpenFile(filename, 4, 2) //  
  WriteLnFile(4, condition) //  
  WriteLnFile(4, label_theta) //   
  CloseFile(4) 
  OpenFile(filename, 4, 3)  //  
  
 end if 
  
End if //  
 
Dim clicked_x as Double 
Dim clicked_y as Double 
Dim clicked_map as String 



 
 

 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
//  
if IsMouseClickedOnMap() then 
  GetClickedMapPosition(clicked_x, clicked_y, clicked_map) 
   
  ClearAgtSet(area_set) 
  MakeAgtSet(area_set, Universe.powergrid.area) 
   
  For Each one in area_set 
   If MeasureDistance(one.X, one.Y, clicked_x, clicked_y, Universe.powergrid) < 15 Then 
    Universe.clicked_area=one.ID 
   End If 
  Next one 
   
 end if 
} 
 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
//SetPlayers( ( ), , , 

) 
//  
// AgtSet 
Function SetPlayers(type as String, n as Integer, r_max as Double, area as Agt, x_max as Double, y_max as Double) as AgtSet 
{ 
Dim agt_type as AgtType 
Dim temp_agt as Agt 
Dim r as Double 
Dim theta as Double 
Dim i as Integer 
Dim k as Integer //large  
Dim Comp as Integer 
Dim Comp2 as Integer 
Dim output as AgtSet 
Dim temp_x as Double 
Dim temp_y as Double 
Dim temp_D3 as Double 
Dim ave_D3 as Double 
 
//  
type="Universe.powergrid." & type 
agt_type=CAgtType(type)  
Comp = StrComp(type, "Universe.powergrid.home") 
Comp2 = StrComp(type, "Universe.powergrid.solar") 
 
k=0 
ave_D3 = 0 
temp_D3 = 0 
//n  
For i=1 to n 
 
 temp_agt =CreateAgt(agt_type)  
 temp_D3 = temp_agt.D3 
 
 //home_rep  
 if (Comp == 0) And (k == 1) then 
  temp_agt.C3 = Universe.k  * 1.0 
  temp_agt.C4 = Universe.k  * 1.0 
  temp_agt.D1 = Universe.E * 0.2 
  temp_agt.D2 = Universe.E * 0.1 
  temp_agt.D3 = Universe.E  
  temp_D3 = temp_agt.D3 
  temp_agt.x_i = -temp_agt.D3  
  k = k+1 
  PrintLn(" " & area.ID & " home_rep ID " & temp_agt.ID) 
  if area.ID == Universe.File_Output_ID then 



 
 

   Universe.op_home = temp_agt 
  end if 
 end if 
   
 //large Supplyer  
 if (Comp == 0) And (k == 0) then 
  temp_agt.large = 1  
  k = k+1 
  PrintLn(" " & area.ID & " Large Supplyer ID " & temp_agt.ID) 
  temp_D3 = 0 
  if area.ID == Universe.File_Output_ID then 
   Universe.op_large = temp_agt 
  end if 
 end if 
  
 //solar_rep  
 if (Comp2 == 0) And (k == 0) then 
  temp_agt.C3 =  Universe.k * 1 
  temp_agt.C4 =  Universe.k * 1 
  temp_agt.D1 =  Universe.E * 0.3 
  temp_agt.x_i = 0 
  k = k+1 
  PrintLn(" " & area.ID & " solar_rep ID " & temp_agt.ID) 
  if area.ID == Universe.File_Output_ID then 
   Universe.op_solar = temp_agt 
  end if 
 end if 
  
 // ( ) 
 r=r_max*Rnd() 
 theta=2*PI()*Rnd() 
  
 temp_x=area.X+r*cos(theta) 
 temp_y=area.Y+r*sin(theta) 
  
 //  
 if temp_x < 0 then 
  temp_x = 0 
 end if 
 if temp_x > x_max then 
  temp_x =  x_max 
 end if 
 if temp_y < 0 then 
  temp_y = 0 
 end if 
 if temp_y > y_max then 
  temp_y =  y_max 
 end if 
   
 temp_agt.X=temp_x 
 temp_agt.Y=temp_y 
 // members  
 AddAgt(area.members, temp_agt) 
 if area.ID == Universe.File_Output_ID then 
  AddAgt(Universe.theta_output_agts, temp_agt) 
 end if 
  
 // AgtSet  
 AddAgt(output, temp_agt) 
 //  
 temp_agt.area=area 
  
 ave_D3 = ave_D3 + temp_D3 
next i 
 
ave_D3 = ave_D3 / (n-1) 
if Comp == 0 then 
 area.ave_D3 = ave_D3 
end if 
 
return(output) 
} //SetPlayers  



 
 

 
 
Univ_Step_End{ 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
Dim temp_agtset as AgtSet 
Dim temp_agtset2 as AgtSet 
Dim area_agtset as AgtSet 
Dim player_agtset as AgtSet //home,solar,trans 
Dim negotiator_agtset as AgtSet //home,solar,trans_terminal 
Dim count_min as Integer 
Dim count_second as Integer 
Dim max_agt as Agt 
Dim min_agt as Agt 
Dim i as Integer 
Dim file_hour as Double 
Dim one as Agt 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
count_min=Universe.count*0.25 //  
count_second=Universe.count*15 
 
ClearAgtset (area_agtset) 
ClearAgtset(player_agtset) 
ClearAgtset (negotiator_agtset ) 
ClearAgtset (temp_agtset) 
ClearAgtset (temp_agtset2) 
 
//  
MakeAgtSet(area_agtset , Universe.powergrid.area) 
 
//  
MakeAgtSet(player_agtset, Universe.powergrid.home) //home  
MakeAgtSet(temp_agtset, Universe.powergrid.solar) 
JoinAgtSet(player_agtset, temp_agtset) //solar  
MakeAgtSet(temp_agtset, Universe.powergrid.trans) 
JoinAgtSet(player_agtset, temp_agtset) //trans  
PurifyAgtSet(player_agtset, player_agtset) //  
 
//  
MakeAgtSet(negotiator_agtset, Universe.powergrid.home) //home  
MakeAgtSet(temp_agtset, Universe.powergrid.solar) 
JoinAgtSet(negotiator_agtset, temp_agtset) //solar  
MakeAgtSet(temp_agtset, Universe.powergrid.trans_terminal) 
JoinAgtSet(negotiator_agtset, temp_agtset) //trans_terminal  
PurifyAgtSet(negotiator_agtset, negotiator_agtset) //  
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
   
Dim fileline as String 
Dim G_output as Double 
Dim lamda_output as Double  
Dim temp_area as Agt 
 
//  
Dim temp_members as AgtSet 
Dim temp_member as Agt 
Dim home_x as Double 
Dim home_w as Double 
Dim solar_x as Double 
Dim solar_w as Double 
Dim wind_x as Double 
Dim wind_w as Double 
Dim large_x as Double 
Dim large_w as Double 
Dim trans_x as Double 
Dim trans_w_h as Double 



 
 

Dim trans_w_l as Double 
Dim lamda0 as Double 
Dim lamda1 as Double 
Dim lamda2 as Double 
Dim lamda3 as Double 
Dim lamda4 as Double 
Dim lamda5 as Double 
Dim lamda6 as Double 
Dim lamda7 as Double 
Dim lamda8 as Double 
Dim lamda9 as Double 
Dim lamda10 as Double 
Dim lamda11 as Double 
Dim lamda12 as Double 
Dim lamda13 as Double 
Dim aaa as Agt 
 
if Universe.nego_mode==false then  
 //------------------------------------------------------- 
 //  
 //------------------------------------------------------- 
 //  
 Universe.e_total=0 
 For each one in area_agtset 
  Universe.e_total=Universe.e_total+one.G_i 
 next one 
 
 //  
 Universe.U_total=0 
 For each one in player_agtset 
  Universe.U_total=Universe.U_total+one.U 
 next one 
 
 //  
 For each one in area_agtset 
  one.lamda=one.lamda_next 
 next one 
 
 //x_i  
 For each one in player_agtset 
  one.x_i=one.x_i_next 
 next one 
  
 //------------------------------------------------------- 
 //  
 //------------------------------------------------------- 
 Universe.time_second=count_second mod 60 
 Universe.time_min=count_min mod 60 
 Universe.time_day=count_min ¥ 1440 
 Universe.time_hour=(count_min mod 1440) ¥ 60 
 Universe.time_hour_conti = CDbl(Universe.time_hour) + CDbl(Universe.time_min) / 60.0 
 Universe.mode=" " 
  
 Universe.DATA_time_min(Universe.count)=count_min 
 Universe.DATA_e_total(Universe.count)=Universe.e_total 
 Universe.DATA_time_hour(Universe.s)=Universe.s 
  
 //nego  
 if Universe.time_min == 0 And Universe.time_second == 0 And Universe.step_total !=0 then 
  Universe.ct_nego=0 
  Universe.nego_mode=true 
  
  
 end if 
 
 
 
if Universe.File_Output == " " then 
 file_hour = Universe.count / (4 * 60) 
 //---------G.dat ------------ 
 fileline = file_hour & "," & Universe.powergrid.area(0).G_i & "," & Universe.powergrid.area(1).G_i & "," & 
Universe.powergrid.area(2).G_i & "," & Universe.powergrid.area(3).G_i & "," & Universe.powergrid.area(4).G_i & "," & 



 
 

Universe.powergrid.area(5).G_i & "," & Universe.powergrid.area(6).G_i & "," & Universe.powergrid.area(7).G_i & "," & 
Universe.powergrid.area(8).G_i & "," & Universe.powergrid.area(9).G_i & "," & Universe.powergrid.area(10).G_i & "," & 
Universe.powergrid.area(11).G_i & "," & Universe.powergrid.area(12).G_i & "," & Universe.powergrid.area(13).G_i 
 WriteLnFile(2, fileline)  
  
 //---------xw.dat ------------ 
 one=   Universe.op_home 
 home_x = one.x_i 
 home_w = - one.C1 
  
 one = Universe.op_solar 
 solar_x = one.x_i 
 solar_w = one.C1 
 
 one = Universe.op_large  
 large_x = one.x_i 
 large_w = one.C1 
  
 one = Universe.op_trans  
 trans_x = one.x_i 
 trans_w_h = one.C1 
 trans_w_l = - one.C1 
 fileline = file_hour & "," & home_x & "," & home_w & "," & solar_x & "," & solar_w & "," & large_x & "," & large_w & "," 
& trans_x & "," & trans_w_h & "," & trans_w_l 
 WriteLnFile(3, fileline)  
  
   //---------lamda.dat ----------- 
   temp_members = Universe.powergrid.area(0).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda0 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(1).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda1 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(2).members 
   temp_member = GetAgt(temp_members, 0)    
   lamda2 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(3).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda3 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(4).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda4= temp_member.theta 
    
   temp_members = Universe.powergrid.area(5).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda5 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(6).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda6 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(7).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda7 = temp_member.theta            
    
   temp_members = Universe.powergrid.area(8).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda8 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(9).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda9 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(10).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda10 = temp_member.theta    
    
   temp_members = Universe.powergrid.area(11).members 



 
 

   temp_member = GetAgt(temp_members, 0) 
   lamda11 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(12).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda12 = temp_member.theta 
    
   temp_members = Universe.powergrid.area(13).members 
   temp_member = GetAgt(temp_members, 0) 
   lamda13 = temp_member.theta    
  
   fileline = file_hour & "," & lamda0 & "," & lamda1 & "," & lamda2 & "," & lamda3 & "," & lamda4 & "," & lamda5 & "," & 
lamda6 & "," & lamda7 & "," & lamda8 & "," & lamda9 & "," & lamda10 & "," & lamda11 & "," & lamda12 & "," & lamda13 
   WriteLnFile(1, fileline)  
   //---------lamda.dat ----------- 
  
  
end if // Universe.File_Output == " " 
  
 //------------------------------------------------------- 
 //  
 //------------------------------------------------------- 
 Universe.count=Universe.count+1 
 
end if 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==true then  
 Universe.mode=" " 
 Universe.ct_nego=Universe.ct_nego+1 
 if Universe.ct_nego>Universe.nego_step_number then 
  
  Universe.nego_mode=false 
  Universe.s=Universe.s+1 
   
  //Universe.DATA_xhat_displayed(0) =0 
  //For i=1 to Universe.s 
  // Universe.DATA_xhat_displayed(i) = Universe.powergrid.home(Universe.clicked_home).xhat_DATA(i) 
  //next i 
  // 
  //Universe.DATA_x_s_displayed(0) =0 
  //For i=1 to Universe.s 
  // Universe.DATA_x_s_displayed(i) = Universe.powergrid.home(Universe.clicked_home).x_s_DATA(i) 
  //next i 
   
 end if 
  
 //theta  
 For each one in negotiator_agtset 
  one.theta=one.theta_next 
 next one 
  
 For i = 0 To 5 Step 1             
     Universe.output(i)=Universe.powergrid.home(i).theta 
    Next i 
 For i = 0 To 5 Step 1             
     Universe.output(i+5)=Universe.powergrid.solar(i).theta 
 Next i 
 
 
 
 
end if // if Universe.nego_mode==true  end 
 
if Universe.G_Graph_display == " " then 
 For i=0 to Universe.count //G  
  Universe.DATA_G_displayed(i) = Universe.powergrid.area(Universe.clicked_area).G_DATA(i) 
 next i 
end if 
 



 
 

//------theta.dat  
if Universe.File_Output == " " then 
 
 fileline = GetCountStep() 
 SortAgtSet(Universe.theta_output_agts, "UID", True) 
 For i = 0 to ( Universe.powergrid.area(Universe.File_Output_ID).home_num + 
Universe.powergrid.area(Universe.File_Output_ID).solar_num - 1 ) 
  one = GetAgt(Universe.theta_output_agts, i) 
  fileline = fileline & "," & one.theta 
 next i   
 WriteLnFile(4, fileline)  
  
end if 
 
 
Universe.step_total=Universe.step_total+1 
} 
 
 
 
 
Univ_Finish{ 
 if Universe.File_Output == " " then 
  CloseFile(1)  
  CloseFile(2) 
  CloseFile(3) 
  CloseFile(4) 
 end if 
} 
#end_rule UNIVERSE 
 
 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.POWERGRID.TRANS 
Agt_Init{ 
My.C1=3.0//+@eRnd(0.2) 
My.C2= Universe.k  
My.C3= Universe.k//+@eRnd(0.2) 
My.x_i=0 
//My.C4=0.2 
//My.D1=1.0 
//My.D2=0.5 
//My.D3=1.0 
//dG=-1 
} 
 
Agt_Step{ 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==false then  
 //U, dU  
  //My.U = -My.C3*(My.x_i-My.C1)^2+My.C2 
  //My.dU = -2*My.C3*(My.x_i-My.C1) 
  
 if -My.C1<=My.x_i And My.x_i<My.C1 then 
  My.U= My.C2 
  My.dU= 0 
 Else 
  if My.x_i< -My.C1 then 
   My.U=-My.C3*(My.x_i+My.C1)^2+My.C2 
   My.dU=-2*My.C3*(My.x_i+My.C1) 
  else 
   My.U=-My.C3*(My.x_i-My.C1)^2+My.C2 
   My.dU=-2*My.C3*(My.x_i-My.C1) 
  end if 
 end if 



 
 

  
  
 My.x_i_next=My.x_i + Universe.alpha * (My.dU - My.from_terminal.lamda+My.to_terminal.lamda ) 
 
end if 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==true then  
 
end if 
 
} 
#end_rule UNIVERSE.POWERGRID.TRANS 
 
 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.POWERGRID.TRANS_TERMINAL 
Agt_Init{ 
My.lamda=0 
My.x_i=0 
My.x_s=0 
My.gamma=Universe.gamma 
My.u_x=0 
My.u_l=0 
My.v_l=0 
My.v_xl=0 
My.a_i=0 
My.b_i=0 
My.lamda=0 
My.x_i=0 
My.x_s=0 
My.x_est_0=0 
} 
 
Agt_Step{ 
Dim one as Agt 
Dim temp_agt1 as Agt 
Dim temp_agt2 as Agt 
Dim sigma as Double 
Dim init as Double 
Dim i as Integer 
Dim j as Integer 
 
If My.type=="from" then 
 My.x_i = - My.trans.x_i 
else 
 My.x_i = My.trans.x_i 
end if 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==true then  
 
 if Universe.ct_nego==1 then 
  
  init=My.x_i 
       
  My.theta=My.lamda - Universe.beta_d*init 
  My.theta_next=My.theta 
  My.x_est=init 
   
 else 
  
  sigma=0 
  for each one in My.link 



 
 

    sigma=sigma+My.theta-one.theta 
  next one 
  My.theta_next=My.theta-Universe.gamma*sigma  
   
  if Universe.ct_nego==Universe.nego_step_number then 
   My.lamda=My.theta_next 
   My.x_s=My.x_i      
  end if 
   
 end if  
  
end if 
} 
#end_rule UNIVERSE.POWERGRID.TRANS_TERMINAL 
 
 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.POWERGRID.HOME 
Agt_Init{ 
My.C1=1.0//+@eRnd(0.2) 
My.C2=1.0 
 
My.C3=Universe.k / 5//+@eRnd(0.2) 
My.C4=Universe.k / 5 
 
My.C3_l=Universe.k / 10.0 //Large  
My.C4_l=Universe.k / 10.0 
 
My.D4 = 0.2 
 
My.D3 = Universe.E * (1 + @eRnd(0.5))  //r 
My.D1 = My.D3 * My.D4   //p 
My.D2 = My.D3 * My.D4 * 0.5 //q 
 
//My.dG=-1 
My.gamma=Universe.gamma 
My.u_x=0 
My.u_l=0 
My.v_l=0 
My.v_xl=0 
My.a_i=0 
My.b_i=0 
My.lamda=0 
My.x_s=0 
My.x_est_0=0 
My.xhat = 0 
My.large = 0 
 
My.x_i =  - My.D3 //* (1 + @eRnd(0.5)) //   
 
} 
 
Agt_Step{ 
Dim one as Agt 
Dim temp_agt1 as Agt 
Dim temp_agt2 as Agt 
Dim sigma as Double 
Dim init as Double 
Dim i as Integer 
Dim j as Integer 
 
My.sv_lamda=My.area.lamda 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==false then  
 



 
 

 if My.large == 0 then 
  //  
  if Universe.time_hour < 6 then 
   My.C1= My.D3 - My.D2 * Sin(PI() * Universe.time_hour_conti / 6) 
  Else 
   My.C1= My.D3 + My.D1 * Sin(PI() * (Universe.time_hour_conti -6) / 18) 
  end if 
    
  //U, dU  
  if My.x_i>-My.C1 then 
   My.U = -My.C3*(My.x_i+My.C1)^2+My.C2 
   My.dU = -2*My.C3*(My.x_i+My.C1) 
  Else 
   My.U = -(My.C4)*(My.x_i+My.C1)^2+My.C2 
   My.dU = -2*(My.C4)*(My.x_i+My.C1) 
  end if 
   My.x_i_next=My.x_i + Universe.alpha * (My.dU +  My.lamda ) 
 
 ElseIf My.large == 1 then 
  if Universe.count == 0 then 
         if My.area.ID == 2 then 
           My.area.ave_D3 = My.area.ave_D3 * 0.7 
         End if 
   My.x_i =  (My.area.home_num-1) * (My.area.ave_D3 )//- My.D2 * 0.5 * Sin(PI() * 1.0 / 6))  //* 1.1 //+ @eRnd(0.7)) 
  end if 
 
  //  
  if Universe.time_hour < 6 then 
   My.C1= (My.area.home_num-1) * (My.area.ave_D3 - My.D2 * 0.5 * Sin(PI() * Universe.time_hour_conti / 6))  
  Else 
   My.C1=  (My.area.home_num-1) * (My.area.ave_D3 +  My.D1 * 0.5 * Sin(PI() * (Universe.time_hour_conti - 6) / 18)) 
  end if 
    
  //U, dU  
  if My.x_i < My.C1 then 
   My.U = -My.C3_l*( My.x_i-My.C1)^2+My.C2 
   My.dU = -2*My.C3_l*(My.x_i - My.C1) 
  Else 
   My.U = -My.C4_l*(My.x_i-My.C1)^2+My.C2 
   My.dU = -2*My.C4_l*(My.x_i-My.C1) 
  end if 
   My.x_i_next=My.x_i + Universe.alpha * 2 * (My.dU +  My.lamda ) 
 end if //if My.large end if   
 
 //  
 
 
end if //if Universe.nego_mode==false end if 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==true then  
 
 if Universe.ct_nego==1 then 
 
  init=My.x_i 
   
  My.x_s_DATA(Universe.s)=My.x_i 
   
  My.theta=My.lamda - Universe.beta_d*init 
  My.theta_next = My.theta 
     
 else 
  sigma=0 
  for each one in My.link 
    sigma=sigma+My.theta-one.theta 
  next one 
  My.theta_next=My.theta-Universe.gamma*sigma  
  
  if Universe.ct_nego==Universe.nego_step_number then 
   My.lamda=My.theta_next 



 
 

   My.x_s=My.x_i   
  end if 
   
 end if  
  
end if 
 
 
} 
#end_rule UNIVERSE.POWERGRID.HOME 
 
 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.POWERGRID.SOLAR 
Agt_Init{ 
My.C1=0 //+@eRnd(0.2) 
My.C2=1.0 
 
My.C3=Universe.k / 10//+@eRnd(0.1) 
My.C4=Universe.k  
 
My.D1=Universe.E * 0.05 * (1 + @eRnd(0.3)) // p 
 
My.D2=1.0 // p 
My.D3=1.0 // q 
 
My.dG=1 
My.gamma=Universe.gamma 
My.u_x=0 
My.u_l=0 
My.v_l=0 
My.v_xl=0 
My.a_i=0 
My.b_i=0 
My.lamda=0 
 
My.x_s=0 
My.x_est_0=0 
 
My.x_i= 0 //+  @eRnd(0.5)  
 
} 
 
Agt_Step{ 
Dim one as Agt 
Dim temp_agt1 as Agt 
Dim temp_agt2 as Agt 
Dim sigma as Double 
Dim init as Double 
Dim i as Integer 
Dim j as Integer 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==false then  
 
 if 6<= Universe.time_hour And Universe.time_hour < 18 then 
  My.C1= My.D1 * Sin(PI() * ( Universe.time_hour_conti - 6) / 12)  
 else  
  My.C1= 0 
 end if 
               
 //U, dU  
 if My.x_i<My.C1 then 
  My.U = -My.C3*(My.x_i-My.C1)^2+My.C2 
  My.dU = -2*My.C3*(My.x_i-My.C1) 
 Else 



 
 

  My.U = -My.C4*(My.x_i-My.C1)^2+My.C2 
  My.dU = -2*My.C4*(My.x_i-My.C1) 
 end if 
 
 My.x_i_next  =My.x_i + Universe.alpha * (My.dU + My.lamda) 
end if 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==true then  
 
 if Universe.ct_nego==1 then 
  
  init=My.x_i  
      
  My.theta=My.lamda - Universe.beta_d*init 
  My.theta_next=My.theta 
 
 else 
  
  sigma=0 
  for each one in My.link 
    sigma=sigma+My.theta-one.theta 
  next one 
  My.theta_next=My.theta-Universe.gamma*sigma  
  
  if Universe.ct_nego==Universe.nego_step_number then 
   My.lamda=My.theta_next 
   My.x_s=My.x_i     
  end if  
   
 end if 
  
end if 
 
} 
#end_rule UNIVERSE.POWERGRID.SOLAR 
 
 
 
 
//------------------------------------------------------- 
// Agent Rule 
//------------------------------------------------------- 
#begin_rule UNIVERSE.POWERGRID.AREA 
Agt_Init{ 
My.lamda=0 
My.lamda_next=0 
My.G_i=0 
} 
 
Agt_Step{ 
Dim one as Agt 
Dim temp_agtset as Agtset 
 
//------------------------------------------------------- 
//  
//------------------------------------------------------- 
if Universe.nego_mode==false then  
 My.G_i = 0 
 //ClearAgtSet(temp_agtset) 
 //DuplicateAgtSet(temp_agtset ,My.members)  
 //DelAgtSet (temp_agtset, My.trans_terminals) 
 For each one in My.members 
  My.G_i = My.G_i + one.x_i 
 next one 
 For each one in My.trans_terminals 
  My.G_i = My.G_i + one.x_i 
 next one 
  
 /* 



 
 

 For each one in My.trans_out_set 
  My.G_i = My.G_i - one.x_i 
 next one 
 For each one in My.trans_in_set 
  My.G_i = My.G_i + one.x_i 
 next one 
 */ 
 
 if Universe.time_min == 0 And Universe.time_second == 0 And Universe.time_hour != 0 then 
  My.lamda_next  = My.lamda - Universe.beta * My.G_i 
 end if 
 
 My.p=My.lamda 
 My.G_DATA(Universe.count)=My.G_i 
end if 
 
 
if Universe.nego_mode==true then  
 
if Universe.ct_nego==1 then 
 My.init_ave = 0 
 //ClearAgtSet(temp_agtset) 
 //DuplicateAgtSet(temp_agtset ,My.members)  
  
 For each one in My.members 
  My.init_ave = My.init_ave+one.lamda-Universe.beta_d*one.x_i 
 next one 
 For each one in My.trans_terminals 
  My.init_ave = My.init_ave+one.lamda-Universe.beta_d*one.x_i 
 next one 
 
 My.init_ave=My.init_ave/(CountAgtSet(My.members)+CountAgtSet(My.trans_terminals)) 
 
end if 
 
end if 
 
} 
#end_rule UNIVERSE.POWERGRID.AREA 

 


