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/
// artisoc
/
Version = 3.5;
/1
// Agent Rule
/1
#begin_rule UNIVERSE

Function distance agt(agtl as Agt, agt2 as Agt) as Double{
112 5DxT— = b OO Bz 9 % B

WZER A AST % (agtl D72 A BufS L CRERERHRICRE 5)
Dim sp as Space

Dim agt_type as AgtType

agt type=SpecifyAgtType(agtl)

sp=GetRideSpace(agt_type)

R T A )
dim distance as Double
distance=MeasureDistance(agtl.X, agtl.Y, agt2.X, agt2.Y, sp)

return(distance)

}
/1

Function direction_agt(agtl as Agt, agt2 as Agt) as Double{
Jlagtl 725 R.7= agt2 O % & iS4 % B %k [degree]

IZEME BT % (agtl OZEM 2 BfG U CMAEEFHRLICEE ©)
Dim sp as Space

Dim agt_type as AgtType

agt type=SpecifyAgtType(agtl)

sp=GetRideSpace(agt_type)

I E T S
dim direction as Double
direction=GetDirection(agtl.X, agtl.Y, agt2.X, agt2.Y, sp)

return(direction)

}
/1

Function AgtTypeComp(agt] as Agt, agt2 as Agt) as Integer{
llagtl & ag2 DX A TR—HT DL &1, —HLARVWEE0xHNTS

Dim agt_typel as String
Dim agt_type2 as String
Dim answer as Integer

NENENDT—V = A THLTFHE L TEETS
agt typel=CStr(SpecifyAgtType(agtl))
agt type2=CStr(SpecifyAgtType(agt2))

ICFHNR—F L TOIUE 1, —B L TWaeidiud o 245
If StrComp(agt_typel,agt type2)==0 then
answer=1
Else
answer=0
End if

return(answer)




}
1

Function AgtTypeComp2(agtl as Agt, agt_type_str as String) as Integer{
llagtl DX A THH agt_type_str E—H T H L& 1, —HLApneEx0xHNTD
/lagt_type_str [X"Universe. ZZ[H]44 FERIA" & W\ 5 i CRiak 32

Dim agt_type as String
Dim answer as Integer

NENENDT =T =2 b EA T ELFHE LTHRET S
agt type=CStr(SpecifyAgtType(agtl))

HXFHR—FH LTI T, —E L TR0 235
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 {
Il-e~+e DFPHDAE A T 2 & I(— kR Ai) Tl

Dim output as Double
output = 2*e*(Rnd()-0.5)
return(output)

}

//
Function UniRnd(min as Double, max as Double) as Double{
//min~max OFFHDEE T > & L(—FR5A0) TR

Dim output as Double
output = min + Rnd() * (max - min)
return(output)

}

/1
Function IntUniRnd(min as Integer, max as Integer) as Integer{
/fmin~max OFPHOFEENEE T > & A(— 3 H) TS

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() /2> Y — V%7 U T
SetRandomSeed(Universe.RandomSeed) /L > — K&t v b

11ZEHE £




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

IZER DY A X% i
Universe.Institute width=GetWidthSpace(Universe.Institute) /22 ] O igi(x)
Universe.Institute_height=GetHeightSpace(Universe.Institute) /22 0 & S (y)

N7y h = LSV OFREREERICGDE TRy A T2
Universe.Num_Department=CInt(Universe.Num_Department)

VSRV SN N S g
//Personal Theme T— = > k& — DAL
Universe.Personal Theme = CreateAgt(Universe.Themes.Personal Theme)

//Department =— " = > k & EfK,
Universe.All_Departments = Create AgtMulti(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 =—" = > h & 4K
Universe.All_Coordinators = Create AgtMulti(Universe.Institute.Coordinator, Universe.Num_Coordinator)

i=1//Coordinator |Z UID % ff 5-(1~Num_Coordinator)
For each a in Universe.All_Coordinators
a.UID =1
i=i+]1
Next a
DuplicateAgtSet(Universe.All_CDs, Universe.All_Coordinators) /7> = Z — %

/IGroup =—3 = > k&AL
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 =— 7 = > N & Azl
For each a in Universe.All_Groups
ClearAgtSet(agtset_temp)
ClearAgtSet(a.Researchers)
Universe.Create_Temp_Speciality = a.Speciality / T C{E% Researcher =— = . NI 7 /L—7"a O Speeciality 127272 &
&)
agtset_temp = CreateAgtMulti(Universe.Institute.Researcher, Universe.Num_Researcher)
DuplicateAgtSet(a.Researchers, agtset_temp)
Next a
MakeAgtSet(Universe.All Researchers, Universe.Institute.Researcher)

IEND/—=32 = 2 N Z AW Iy

N{T—y 2 M, EOREO=—Y 2 b e, ZOHRTOID (ID_in XX) &> b
/1% Group |2, HE& 7383 % Department & » b
For each a in Universe.All Departments
i=0
For each b in a.Groups
b.Department = a
b.ID in Department =i
i=itl
next b
Next a




//# Researcher 12, HEH 73BT % Group & Department & > |k
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 =1
i=i+l
next b
Next a
//4 Department (2, H&HIZJE 9 % Researchers & > k
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) /7> = 7 — %} 3§

JEBIRY Z & W e ol AR T
HEDFE

Universe.DepartmentColors(1)=COLOR_CYAN//# 453 B O Ry O 4,
Universe.DepartmentColors(0)=COLOR_BLUE/ff%:& H O R o 14

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
IR Z LT Bk R E
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
nexti
JIDFEFED - DI o T fElk 2 B D589
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
NNA—=F 4 X—=F T U T O IR E
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
ITEND/FERIR Z &A@z o TR

Nr— = MIfLEZE v b
//Department |Z{\7j& % & » b ¥ Department = — 7 = > MIFRI I/
For each a in Universe.All_Departments
a.X = a.ID * Universe.Department width
aY=0
Next a
//Group IZALiE % & »~ F¥Group =— Y = > FEFE R I NN




For each a in Universe.All_Groups
b = a.Department
aX=bX
a.Y = (a.ID_in_Department + 1) * Universe.Department _height / (Universe.Num_Group + 1)
Next a
//Reseacher |ZAL{E Z & v
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)
aY=byY
Next a

IR T —~ == U T OFEEN NI
Dim Themes_width as Integer
Dim Themes_height as Integer

Themes_width=GetWidthSpace(Universe.Themes)
Themes_height=GetHeightSpace(Universe.Themes)

IFHEDEN Y #h AR IE
For i=0 to Themes_width -1
For j=0to Themes height-10-1
Universe.Themes.BGColor(i, j, 0) = COLOR_WHITE
Next j
For j=Themes height- 10to Themes height - 1
Universe.Themes.BGColor(i, j, 0) = COLOR_RED
Next j
nexti

}
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

IFEGET =~ OBINIITTIHTITHTTTTTHT I

/1913 Theme DFXE MBI AT > T DI FAT
if GetCountStep() == 1 then
//Theme = — = > k&4 [k
Fori=0to9
Universe. LANE=i//L— & Fa &> b
CreateAgt(Universe. Themes. Theme)
next i
end if

//4=7C® Theme % Hif5
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 ZEfH DK L —2 % F = v 7 LT, BTN D L— I —EDMEHR T Theme % BN
NZEVNTIND = 4B L T Theme DFRRMNS G220 (—7F D Theme O y JEEAY 45+45 L D K&\
Fori=0to 9
check =0
For each a in Universe.All_Themes
if a.Lane ==1And 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

HENDRGET =~ OB

//Coodinator (ZAERIEAZTI G2 NI
//BITE Coorinator |2y h &N TWAX—7 v has )T
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 /fF{E L 72 WVEEIIMERE 752 AT < (FMPEF 513 Num_Specialities-1
£7T)
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 == "7 /L— 7" then

max_researchers = 0
For each ¢ in Universe.All_Groups
agtset_temp = c.Researchers
k = 0 //target_speciality Z £, State=0 Z2AFF0H A4 x T k ITFEHE LT <
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 //7E B2 L TV 72
WM 2 B o TR E 2 5 A BT D
//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
Ik WBIED max £V b REDST8A, max ZANEZ D
if k >= max_researchers then
max_researchers = k
target_agtset = agtset_temp
end if
next ¢
//Theme:a IZHKT 25 % —747 > b % Cast_Target \ZIBI1T 5
//EA#L %7 (JoinAgtSet)
JoinAgtSet(b.Cast_Target, target agtset)

elseif Universe.CastMode == "#[} )" then
max_researchers = 0
For each ¢ in Universe.All DPs
agtset_temp = c.Researchers
k =0 //target_speciality & FFOWF7E#H 4502 T k ICRER L T <
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 /& B IZ& L TV 72
WEYE R B o o e E k. BiF D
//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
Ik BBIED max LV b RE o754, max Z AN Z D
if k >= max_researchers then
max_researchers = k
target_agtset = agtset_temp
end if
next ¢
//Theme:a \ZH2KF % % —4 > b % Cast_Target (ZiBI17 5
//EAE %7 (JoinAgtSet)
JoinAgtSet(b.Cast_Target, target _agtset)

else
1% % A ME— R T2 & E1E48TO Researcher & X512 T 5
JoinAgtSet(b.Cast_Target, Universe.All Researchers)

end if

MEBIREZ L > TESMOBEEZ D
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 (Z A& IEAZ x5 %~ Wi

H
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

//427C P Theme % Hf5%
ClearAgtSet(Universe.All_Themes)
ClearAgtSet(Universe.Open_Themes)
MakeAgtSet(Universe.All_Themes, Universe.Themes.Theme)
For each a in Universe.All_Themes

ifa.Last Display == False then

AddAgt(Universe.Open_Themes, a)

end if

Next a

B YEZ L E N O FE B D FIA
For each a in Universe.Open_Themes
For i =0 to Universe.Num_Spceialities - 1
a.Each_specialities numbers(i)=0 /47T 0{Z& > k
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

IIFAGEDIRRAL LT T —~ DALEL

For each a in Universe.Open_Themes
WML > T DS N F = v 7
k=0//k>=Req_specialitiecs num T OK




Fori=0to a.Req specialities num - 1
if a.Each_specialities numbers(a.Req_specialities(i)) > 0 then
NENENDOVLEFEMEDOFTEEN 0 KD KREWKE, kEAA 7 VAT D
k=k+l1
end if
next i
LB FEEH & BT MPED T > TUVALUE 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 /LN %5
b.State =2 //State % 20720 #LAH[H] ) 12 BT
b.Color = COLOR_WHITE //{kfE 2 D & XA MIZR D
b.Period_count = a.Period /AFZEHL Y fLA MM %2 &~ b
Next b
=T 4 R—=F DA T =~ PO T —~ &7 T
b = a.Coordinator
DelAgtSet2( b.Themes, a)
end if
Next a

IFEDYIY 2 E Jo T —~ OB
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 /2B 5k
b.Work_On = Universe.Personal Theme /{fH AT —~I2H &5
b.Color = @GetSpecialityColor(b.Speciality) /fE AT —~1ZH E 5D
b.State = 0 //State % 0:AF A7 —~ 12 FHr
Next b
A =T 4 X =2 OIUETF =< BT —~< & LT
b = a.Coordinator
DelAgtSet2( b.Themes, a)
end if
Next a

//Last_Count &8 £ 72 7 —~ & %
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

Nrv =7k
IFFFET— L SL
Universe.Team Building Rate = Universe.Matched Themes Numbers / Universe.All Themes Numbers

AN =2aiil

Dim state0 as Integer
Dim statel as Integer
Dim state2 as Integer
Dim N as Double

state0 =0
statel =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
state]l = statel + 1
elseif a.State == 2 then
state2 = state2 + 1
end if
Next a
Universe.State_0_count = state0 / N
Universe.State 1_count = statel /N
Universe.State_2_count = state2 / N

Vb e W A
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

JEND « =2 W31 i iy

N7 7 A IVEEAR
Dim fileline as String
if Universe.File Output =="9"%" 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("fz#&F— L% 23 : " & Universe.Team_Building_Rate)

77 ANERLS

if Universe.File_Output == "4~ %" then
CloseFile(1)

end if

}
#end_rule UNIVERSE

//
/I Agent Rule
1l
#begin_rule UNIVERSE.INSTITUTE.COORDINATOR
Agt Init{

My.SignalCapacity = 100

IEEZt v b FEREIC SIS

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

/1
// Agent Rule
/1
#begin_rule UNIVERSE.INSTITUTE.RESEARCHER
Agt Init{

Dim p as Double

IR E
My.Learning = 0
My.State = 0 /OB AT —~, 1527 —~ 27 7T A, 249800 fLA R

Wil Syl
/| ZDR—= 3 T, 001,111,123,030 DWFR0E T 2 Z BIAINEENEE AT O 7 Z DT~ v F o 7l
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)

B A THND T =~ Z AT —~IZE v b
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

WT— = BRI
if My.State == 0 then /BIEH AT —< 2BV A TV D & X DOHERT S

BB T —~< DR Z 2T 5
ClearAgtSet(agtset_temp)
T TICEEDREE > TND & EETERMN BT (EERHEE > TRV S DDIMERIZHIT D)
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) //ffl A 7 —~ Z &40 2 %

/1% T —~ FEMZFHE 95 (Score 21T %)

For Each a in agtset temp
if @AgtTypeComp2(a, "Universe.Themes.Personal_Theme") == 1 then
MANT —~DA=T
a.Score = 30




else
IMENET (A OFeME & RBR D E S 5)
intention = 0.5 + 0.1 * My.Learning
if intention > 1 then
intention = 1
elseif intention < 0.1 then
intention = 0.1
Else
end if

1/ FEBL AT REME
rest num = a.Req_number - CountAgtSet(a.Researchers)
if rest_ num > 0 then
feasibility = 1/rest num
end if

I3—F 4 F—H b OIEH
b = a.Coordinator
if GetAgtEntry(b.Cast Target, My) !=-1 then
information = b.SignalCapacity / CountAgtSet(b.Cast_Target)
else
information = 0
end if

WA 2T DFH
a.Score = a.Benefit * intention * feasibility * (1+information)

end if
Next a

1138 T —~AFAT~ OB B 2 559 2 /1111
I GHRFE R T —~ OZEEL P ITHH)
AR AT %FHT 5
total _score =0
For Each a in agtset_temp
total score = total_score + a.Score
Next a
JEBUE LT iR 2 47 — < Al O P2 5
For Each a in agtset_temp
a.P=a.Score / total_score
Next a
J/END/4 T —~ fifi~ DB T % 3t B3 2 1111

/BRI > T Ty T —~ 2 BB S WD
17—~ gl 2 B MR AN i IS~ 2 %
SortAgtSet(agtset temp,"P",False)
p=Rnd() //p | 0~1 OEEAEE >~ -
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 % 4

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=aY

//nstitute ZER] CTOWGE 7 LA TEZD
My.Color = RGB(128,128,128)

//State & T1FBET —= 2T 774 | \CHHT D
My.State = 1

end if
end if
total p =total p+a.P
Next a




elseif My.State == 2 then //State 73 [2:A/F7EH 0 fHA W) D & X OMLER
My.Period_count = My.Period_count - 1
if My.Period_count <= 0 then//My.Period_count 73 0 {272 572 & State & [0:{H AT —~ | IZRT
My.Work_On = Universe.Personal_Theme /fH AT —~ %t > k
My.Color = @GetSpecialityColor(My.Speciality) /fE AT —<1Z % & 5 (FR{h)
My.State = 0
end if
end if
/IEND = 7=~ &R BY//11111THTHTHTTTTHTTTIn i

}
#end_rule UNIVERSE.INSTITUTE.RESEARCHER

/1
// Agent Rule
/1
#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

IR E

My.Color = RGB(224,255,255)

My.Last Display = False

My.Last Count =0

Universe.All_ Themes Numbers = Universe.All Themes Numbers + 1

VEiIE e ]
My.Benefit = 0.3 + Rnd() * (0.8-0.3)

Ne—rFszty b
My.Lane = Universe. LANE

1A XLy AR i E
My.Size =90

My.X =50 + Universe. LANE * 100
My.Y =45

IKEDYIY %3 E
My.Deadline step =8
My.Now _step =0

T FEII 2 B AE
My.Period =48

/LB NE & SR P PRI A 2 A
My.Req number = @IntUniRnd(2,6)
My.Req_specialities_num = @IntUniRnd(1,2)

RA =2 N L e S A

//specialities BlFI D H L & 7 U 7

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)
Fori=1to My.Req_specialities_num - 1
k=1/EHDON—TZEF 120D k & 0 TRUVWMEIZ L TEL
Do While k !=0
p = @IntUniRnd(0, Universe.Num_Spceialities - 1)
My.Req_specialities(i) = p
k=0

Forj=0toi-1
if My.Req specialities(j) == p then
k=k+ 1 /EEPH-IHE, k%0 TRVEICTD




end if
next j
Loop
next i

NENENOFEMMEOE B A v b
For i =0 to Universe.Num_Spceialities - 1

My.Limit_numbers(i) =0 /47T 0 {Zt& > b
next i
if My.Req_specialities num > 1 then /B HFIPENR SO & X

Fori=0to My.Req_specialities num - 1

My.Limit_numbers(My.Req_specialities(i)) = My.Req_number - 1 //FEELFIPEIZ DV TILE R My.Req number - 1 %t

> b

next i
else

My.Limit_numbers(My.Req_specialities(0)) = My.Req_number /X FEELFEIZ DUV TILEE My.Req number %t > h
end if

TEND/ &SRRV A /111

/[Coordinator Z Bl /11T
//4% Coordinator 23HY L CW DT —~ D&% % L1 % ->Num_Themes
For Each ain Universe.All CDs

aNum Themes= CountAgtSet(a.Themes)
Next a
//All_Coordinators % Num_Themes T — k L72 % D% agtset_temp |2
ClearAgtSet(agtset_temp)
DuplicateAgtSet(agtset_temp, Universe.All_CDs)
SortAgtSet(agtset temp,"Num_Themes", True)
//Num_Themes 23#¢ & /[N X\ Coordinator % Z ¢ Theme DFHY & L TEHIV RS
a = GetAgt(agtset_temp,0)
AddAgt(a.Themes, My) //Coordinator @ Themes (Z Z @ Theme % B/
My.Coordinator = a // Z ® Theme ¢ Coordinator (Z, |V #iZ 54172 Coordinator % iE /N
//END/Coorinator 2 B &/

I/ndicator Z 2/
//Req_number_Indicator Z 4% L T H & @ Indicator (20O b {1
a = CreateAgt(Universe.Themes.Req_number_Indicator)

a.Theme = My

My.Req_number_Indicator =a

a.Req number = My.Req number

aX=MyX-25

aY=MyY-25

//Req_specialities_Indicator % 4=k L C H & @ Indicators £ 5120 b 11
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+l
Next a
DuplicateAgtSet(My.Req_specialities_Indicators, agtset temp)

//Coordinator_Indicator Z“Ej% L C H & @ Indicator (2O {1
a = CreateAgt(Universe. Themes.Coordinator Indicator)

a.Theme = My

My.Coordinator Indicator = a

a.UID = My.Coordinator.UID

a.X=MyX-25

a.Y =My.Y +25

/] Z Z & 7C Indicator Z Z7 /1IN

H

Agt Step{




Dim a as Agt

I DY VAT D> THEA TN T
if My.Last Display == False then

My.Y =45 + My.Now_step * 480 / My.Deadline_step
My.Now_step = My.Now_step + 1

//Indicator &H#H) L THEA TV
My.Req number Indicator.Y = My.Y - 25
For Each a in My.Req_specialities_Indicators
aY=MyY-25
next a
For Each a in My.Researcher_Indicators
a Y =MyY
next a
My.Coordinator Indicator.Y = My.Y + 25
//END/F &8 W AZ [ 2> THEA TN NI,
else

117 A IR
My.Last_Count = My.Last Count + 1
end if

}
#end rule UNIVERSE.THEMES. THEME




TRMBEFETILOY—XO—F

/
// artisoc /
/
Version = 4.0;
/]
/I Agent Rule
/1
#begin_rule UNIVERSE
Univ_Init{

IR E

ClearConsoleScreen()

SetRandomSeed(Universe.randomSeed)

J/BEEE D BT 2 3% E (Universe.distanceUnit =1 & 72 %)
Universe.distanceUnit = (GetWidthSpace(Universe.map)*2 + GetHeightSpace(Universe.map)*2)*0.5 /22 Ol #j % 112

INTRESBE A DFT BT BRI BT 5 /3T A —2
Universe.break ShFirst = 0.2
Universe.breakShSecond = 30
Universe.upperCountForPriceCompFirst = 10
Universe.upperCountForPriceCompSecond = Universe.breakShSecond * 100

1773 7 state 2%
Universe.stateMNT = "Univ_Init"

INH B ks

SetCustomers()

IERFERA > b % B
SetSearchPoints()

IR OB &
SetShops()

17D R0 DR R % R

AssignCustomers()

For each one in Universe.allShops
one.optProfit = one.profit

Next one

//Z 7> K 0 O history % Z4Ex%
MakeHistory(Universe.shop0)
MakeHistory(Universe.shop1)

}
Univ_Step Begin{

//Turn=0,1 237 A 725 Round #+1 3%

//Univ_Init "COALEE)Y Turn=0

If Universe.Turn == 0 then
Universe.Round = Universe.Round + 1

End if

}

Univ_Step End{
//Turn Z8)0 2 %
Universe.Turn = 1 - Universe.Turn

}
Univ_Finish{
}
Sub SetCustomers(){
INEEF 2B, RIET D

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 == "—#k§ 7 > % A" 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 == "—4E%% 5" then

d = ClInt((spaceWidth * spaceHeight / Universe.customerNum)”0.5)
Nw = Clnt(spaceWidth / d)
Nh = Clnt(spaceHeight/ d)
N=Nw * Nh
Universe.customerNum2 = N

For i=1 to Nh Step 1
For j=1 to Nw Step |
one = CreateAgt(Universe.map.customer)
one.X=d*j-0.5*(d* (Nwt1) - spaceWidth)
one.Y=d*i-0.5*(d* (Nh+1) - spaceHeight )
Next j
Next i

Elseif Universe.customerDistribution == "# |2 H][&" then

Y 7 1) R AR R i Tl 5

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=1*d
one.Y = GetHeightSpace(Universe.map) / 2

=Tz M= O & X ORNE - 20 L X O F one X=i*d(=0) TIX72 1>
If Universe.customerNum == 1 then

one.X = GetWidthSpace(Universe.map) / 2
End if

Next i

Elseif Universe.customerDistribution == "2 YR st 1E #1534 then
//Paral To x,Para2 CTo y IRET D
//[Para=0 T 0 =0, Para=1 To _x=w, o _y=h

For i=0 to Universe.customerNum - 1
one = CreateAgt(Universe.map.customer)
I/x FERE DB TE
xi=-1.0
Do While (xi < 0 OR GetWidthSpace(Universe.map) < xi)

xi = NormInv(Rnd(), GetWidthSpace(Universe.map)/2, GetWidthSpace(Universe.map) * Universe.cDistParal) /3 o




Loop
one. X = xi
Iy FERE DB TE
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
o Cliio Z
Loop
one.Y = xi
Next i

Elseif Universe.customerDistribution == "2 7 A % —" then
//Para3 TV 7 22 — O AFaET D (NI FEI Y $50)
//Paral Co DE%EET % (Paral To=w)

N = Int(Universe.cDistPara3)

Fori=0toN-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)

I1x VEAE DY TE
c=0

Do While (¢ ==0)
one2 = GetAgt(ones, Int(Rnd()*N))
xi = NormInv(Rnd(), one2.X, spaceWidth * Universe.cDistParal)
yi = NormInv(Rnd(), one2.Y, spaceWidth * Universe.cDistParal)
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 == "J&J££" then
//Paral To _x Z48E T % Para=l To _x=w

For i=0 to Universe.customerNum - 1

one = CreateAgt(Universe.map.customer)

1% BEREDYIE

xi=-1.0

Do While (xi <0 OR GetWidthSpace(Universe.map) < xi)
xi = NormInv(Rnd(), 0, spaceWidth * Universe.cDistParal)
if xi <0 then

xi = xi + SpaceWidth

End if
Loop
one.X = Xxi
Iy VEAE DB E
one.Y = Rnd() * spaceHeight
Next i

Else

DisplayErrorMsg("SetCustomers/Universe.customerDistribution")

End if

MakeAgtSet(Universe.allCustomers, Universe.map.customer)
}
Sub SetSearchPoints()

{
IR R AR, BET 5




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 =1*dY

/14T, 1%
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){
NTT—=AvE—VEFR LTy Ial—arz2&kr45
Hmsg IZTTREZRIRY , =T —@EFT2fET&E 2 L) R TR T 2

PrintLn("— 7 — : " & msg)
PrintLn(">' R = L—ya U EKTLET. ")
ExitSimulation()

}
Sub SetShops(){
INEERZ AR L CRRIET S
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.shoplnitLocation == "7 > % A" 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)

//shopl DEXE

x = Rnd() * GetWidthSpace(Universe.map)

y = Rnd() * GetHeightSpace(Universe.map)
sp = GetNearestAgt(x, y, spSet, Universe.map)




Universe.shopl = CreateShop(sp, Universe.initPrice, I, COLOR_RED)
Elseif Universe.shoplnitLocation == "[f /&" then

//shop0 DF%E

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)

//shopl DFE%E:

x =0.60 * GetWidthSpace(Universe.map)

y =0.50 * GetHeightSpace(Universe.map)

sp = GetNearestAgt(x, y, spSet, Universe.map)

Universe.shopl = CreateShop(sp, Universe.initPrice, I, 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{

NG % AR T D
Dim one as Agt
one = CreateAgt(Universe.map.shop)

one.X =sp.X

one.Y =sp.Y

one.UID = group // Z /3N—<7 2 > ClZ UID=group
one.group = group

one.price = price

one.color = color

one.searchPoint = sp

one.optPrice = price

one.optSP = sp

return(one)

H

Function GetNearestAgt(x as Double, y as Double, agts as Agtset, map as Space) as Agt{
/lagts DHEMND, xR HITNWTE—Y v F&2ES

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) /#IHifti & L Cagts DO FHTZ—T = M &
TOEE A
For each one in agts
distance = MeasureDistance(x, y, one.X, one.Y, map)
if distance < nearestDistance then //BL{£ ? NearestDistance J ¥ ¥T\ 2223 T & 72 &, NearestDistance & nearestAgt
AR D
nearestAgt = one
nearestDistance = distance
End if
Next one

return( nearestAgt)

}

Sub AssignCustomers() {
//BILED shop ONLE & Afiks Z AV T, 4 customer |2 shop % %1V 4§ 5 (customer.selectGroup % T~ 5)




/[E1Y % > 721%|Z shop.customerNum & shop.profit % EH9%

Dim one As Agt
Dim selectedShop as Agt

/Ishop @ customerNum % FJ3fi{k.

For each one in Universe.allShops
one.customerNum = 0

Next one

/42T D customer | 2% L TEALE 4L shop %% Y 7 5 &shop.customerNum % AN
For each one in Universe.allCustomers

selectedShop = GetPreferShop(one)

one.selectGroup = selectedShop.group

selectedShop.customerNum = selectedShop.customerNum + 1
Next one

//shop.profit & L Hr4 5
For each one in Universe.allShops
one.profit = one.price * one.customerNum
if one.profit < 0 then
DisplayErrorMsg("AssignCustomers/profit < O/state: " & Universe.stateMNT)
End if
Next one

H

Function GetPreferShop(customer as Agt) as Agt{
//customer 7338 .5 shop & k6D %
/]2 DR —=3 9 2Tl 2 JiE Bi(shop0, shop 1) D B4+ 0D 147 %)

Dim cost0 as Double
Dim cost1 as Double
Dim preferShop as Agt

cost0 = CalcCost(customer, Universe.shop0)
costl = CalcCost(customer, Universe.shop1)

if cost0 < costl then
preferShop = Universe.shop0
Elseif cost0 > cost1 then
preferShop = Universe.shopl
Else //cost 8% LW & &
if (Universe.divideFlag Mod 2) == 0 then
preferShop = Universe.shop0

Else
preferShop = Universe.shopl
End if
Universe.divideFlag = Universe.divideFlag + 1
End if
return(preferShop)

H

Function CalcCost(customer as Agt, shop as Agt) as Double{
IIRGE U Tz 3 BIEN AL > TREAM A4 U 7o 4554 B4k
/15144 customer 7> 5 .72 5%k shop OFFAM % K3
//shop.price \Z1%, BAEDAfikE 2 5% & LTI <

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){
/Ishop DBUIREEIZKFIE L72 history =—Y = > & 2< 5

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

/12 DHID ID O history 75 RKFHIZ 5| <
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){
/MRS 21TV, ZDOfEF % Me & Opp @ decisionPrice [Z#5#
//Me: 44T, Opp:#&X

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

MG H G 7 = — R 1
Universe.stateMNT = "PriceComp/~ = — X "
breakFlag =0
count =0
Me.decisionPrice = Me.optPrice
Opp.decisionPrice = Opp.optPrice
Do While breakFlag ==
decPriceMe = DecidePriceFirst(Me, Opp, Opp.decisionPrice) //Opp O Ai#% 723 decisionPrice ® & &, Me DA% % #L <
(First)yici{b 9~ 2%
decPriceOpp = DecidePriceFirst(Opp, Me, decPriceMe)

JIZEALDNRTE OFEFAMNIC 3 & £ 1L While 244 1792
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 % 5t

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
*/

IR i 47 = — X2 TS lifs A7 v 7 & Hi
dP = (Me.decisionPrice + Opp.decisionPrice) / Universe.breakShSecond
if dP <= 0 then
DisplayErrorMsg("PriceComp/dP_<=_0")
End if

MG FE G 7 = — R 2
Universe.stateMNT = "PriceComp/ 7 o= — X 2"
breakFlag =0
diffPre = 0
count =0
Do While breakFlag == 0
diff = DecidePriceSecond(Me, Me.decisionPrice, dP, Opp, Opp.decisionPrice) //Opp DAit& 73 decisionPrice @ & %, Me
DAfifg % #2> < (Second) it b3 2 ik B 1 Me.decisionPrice {ZHHH X 41, BV I diff
diff = DecidePriceSecond(Opp, Opp.decisionPrice, dP, Me, Me.decisionPrice)
//Opp @ diff 73 0 F72IF G5 KR LT & T ATHKT
If (diff == 0) OR ( (diff + diffPre) == 0) then
breakFlag = 1
End if
if count > (Universe.upperCountForPriceCompSecond - 1) then
DisplayErrorMsg("PriceComp 7 = — X 2/71 7 > h A—/3—")
End if

//diffPre % {§:47

diffPre = diff

count = count + 1
Loop

}

Function DecidePriceFirst(Me as Agt, Opp as Agt, OppPrice as Double) as Double {
//0pp DALt 7S OppPrice ® & &, Me Ot % #l < Fii{t 72
115 B3 BE 7 Me OAffiks

Dim one as Agt

Dim profit as Double

Dim optProfitTemp as Double
Dim optPriceTemp as Double

SetResPrice(Me, Opp, OppPrice) //Opp OAillikg % [EE LT, Me (253 2 FERATIFE % 4 customer (Z& &

//4+ Customer @ resPrice #I Y LT, Me Offi#% resPrice |2 L7-& D profit Z% H L, optProfitTemp &
optPriceTemp % i3 %
optProfitTemp = -1 //E Efcm FIAE OO A2 BOE. OG5 L D IR RE.
For each one in Universe.allCustomers
HREN D T5 TR
/*Me.price = one.resPrice
Opp.price = OppPrice
AssignCustomers()
profit = Me.profit
*/

profit = CalcProfitWithResPrice(Me, one.resPrice) //i=1i& T-{%
If profit > optProfitTemp then
optProfitTemp = profit
optPriceTemp = one.resPrice
End if
Next one

/lprofit WRIZ/2 D L X2 T—RA v —
if optProfitTemp < 0 then
DisplayErrorMsg("DecidePriceFirst/optProfitTemp < 0")
End if




IRV EZE v b
return(optPriceTemp)

}

Function CalcProfitWithResPrice(Me as Agt, resPrice as Double) as Double {
//resPrice % 273> 7= il assign (2 & > T Me @ Profit Z#H 35
//Me, Opp OALiE, Opp OAMfiAk 1L [E &
/13 SetResPrice()DH#IZEIT LR TR 720
//shop.price [Zff 720>

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 AR5 & EIZT —
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 OAi#& A% OppPrice d & &, Me OAflifg &Ml < Feifb 3 5. #E54E Me.decisionPrice [ZF&N &AL, BV 134k

=}

DIF 77

Dim optProfitTemp as Double
Dim optPriceTemp as Double
Dim diff as Integer

Idiff=0 D6 &7 AT
Me.price = MePrice
Opp.price = OppPrice
AssignCustomers()
optProfitTemp = Me.profit
optPriceTemp = Me.price
diff=0

/diff=-1 DF5 2 FAT

Me.price = MePrice - dP

if Me.price < 0 then //MePrice < dP @ & X% Me.price % 0 (2% >~ |
Me.price =0

End if

Opp.price = OppPrice

AssignCustomers()

If Me.profit > optProfitTemp then //profit % & < 7% - 7235413 optProfitTemp & diff % H 7
optProfitTemp = Me.profit
optPriceTemp = Me.price
diff=-1

End if

Idiff=+1 D& 2 AT

Me.price = MePrice + dP

Opp.price = OppPrice

AssignCustomers()

If Me.profit > optProfitTemp then //profit 3 & < 72 5 7245413 optProfitTemp & diff % 55T
optProfitTemp = Me.profit
optPriceTemp = Me.price
diff=1

End if

IFERE T Y b

Me.decisionPrice = optPriceTemp




MRV EZE > b
return(diff)

Sub SetResPrice(Me as Agt, Opp as Agt, OppPrice as Double){
//42T D customer T=— 3 = > I, JE&H Me 12609 % resPrice & v 4%
/1Z0 & &, Me DiE, Opp OfiLiE, Opp PMIEAEEINTWD LTS

Dim one as Agt

Dim distanceMe as Double //#% one 7>5 Me % TO I
Dim distanceOpp as Double //#i% one 7> & Opp F T Fff
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{

Ix IR AR T 2810 FiF 5. £z, x BERS 0 &ZIKY
/I DimYy as Integer

/I y=Int(x) + 1

/- return(y)

1}

#end_rule UNIVERSE

/
// Agent Rule
/]
#begin rule UNIVERSE.MAP.SHOP
Agt Init{

}

Agt Step{

Dim Opp as Agt //F 53 TlX 72 J57 @ shop
Dim spSet as AgtSet // = D Z — > THLEBRKEETH sp DU A b
Dim sp as Agt

1/ T i A1

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

/A 53 CIE7 W5 D shop % 5
Opp = Universe.map.shop(1 - My.ID)

JIEFEAEA spSet 725, Opp 233> T 5 sp A<
ClearAgtSet(spSet)

DuplicateAgtSet(spSet, Universe.allSearchPoints)
DelAgtSet2(spSet, Opp.searchPoint)

spSetCount = CountAgtSet(spSet)

15 TE foc i i =BIAE D it
(@AssignCustomers()
optProfitTemp = My.profit
optSpTemp = My.searchPoint
optPriceTemp = My.price
optOppPriceTemp = Opp.price
optOppProfitTemp = Opp.profit

IR EAGERG 2 IR E g
ClearConsoleScreen()
For each sp in spSet
/My % sp OALEIZEENIT 5 (KB H))
My.X =sp.X
My.Y =sp.Y

IS S5t 4

/My & Opp DALEZEE LT, fililgZikES S
IS SR OFE H1E My & Opp @ decisionPrice (Z A&
(@PriceComp(My, Opp)

My.price = My.decisionPrice
Opp.price = Opp.decisionPrice

Universe.stateMNT = "flit& 3% & #& T 14"
@AssignCustomers()

if My.profit == 0 or Opp.profit == 0 then
My.profit =-1.0
End if

Isp \Z 35U DAMBE A DOFER, FIAE A EER AR 2 B 2 T2 & (S E Rl & 2 OALiE 2 1O+ 2
If My.profit > optProfitTemp then

optSpTemp = sp

optPriceTemp = My.price

optProfitTemp = My.profit

optOppPriceTemp = Opp.price

optOppProfitTemp = Opp.profit
End if

IES R E 2 v Y — )T HRoR
PrintLn( Int(sp.ID * 100 /spSetCount) & "%" )
Next one

/optXXX % FHT 5

My.optSP = optSpTemp
My.optPrice = optPriceTemp
My.optProfit = optProfitTemp
Opp.optPrice = optOppPriceTemp
Opp.optProfit = optOppProfitTemp

IINETE & Ak 2 BEHT %
My.X = optSpTemp.X

My.Y = optSpTemp.Y
My.searchPoint = My.optSP
My.price = optPriceTemp
Opp.price = optOppPriceTemp

//Turn #& THED 3 = 7 T & JEIREIRAE




Universe.stateMNT =" & — L& T 5"
@AssignCustomers()
(@MakeHistory(My)

End if //If My.UID == Universe.Turn ® END

}
#end_rule UNIVERSE.MAP.SHOP

1
// Agent Rule
/1
#begin_rule UNIVERSE.MAP.CUSTOMER
Agt Init{

}

Agt Step{
//shop % HHT 5 (BROERDTD)
1 Z A0 B NFEAT S D AN EHT OIRAET AssignCustomers 23T SNV TWDHMENH 5D
ClearAgtSet(My.shop)
AddAgt(My.shop, Universe.map.shop(My.selectGroup))

}
#end_rule UNIVERSE.MAP.CUSTOMER




SEHBEHHBFHBETILOY—RO—F

/

// artisoc

/
Version = 3.5;
/1
/I Agent Rule
/1
#begin_rule UNIVERSE

Function distance agt(agtl as Agt, agt2 as Agt) as Double{
25O x—2 = DM OHEREZ B3 2% Bk

I1ZER E ST % (agtl OZER A TS L CHERERFEICAE H)
Dim sp as Space

Dim agt_type as AgtType

agt type=SpecifyAgtType(agtl)

sp=GetRideSpace(agt_type)

/8RR R D
dim distance as Double
distance=MeasureDistance(agtl.X, agtl.Y, agt2.X, agt2.Y, sp)

return(distance)

}

/1
Function direction_agt(agtl as Agt, agt2 as Agt) as Double{
/lagtl 5 HL 7z agt2 O FE % BiS 9 % BI%k [degree]

1172 & BT 5 (agtl OZEM A Bifs L CAEREICMES)
Dim sp as Space

Dim agt_type as AgtType

agt type=SpecifyAgtType(agtl)

sp=GetRideSpace(agt type)

) A )
dim direction as Double
direction=GetDirection(agtl.X, agtl.Y, agt2.X, agt2.Y, sp)

return(direction)

}

/]
Function AgtTypeComp(agt] as Agt, agt2 as Agt) as Integer{

llagtl & agt2 DX A TR—HTHLE1, —HLARWVWEE0E2HNTS

Dim agt_typel as String
Dim agt_type2 as String
Dim answer as Integer

NENTADTE—=Y = b E A TEILTHE LTRGET D
agt typel=CStr(SpecifyAgtType(agtl))
agt type2=CStr(SpecifyAgtType(agt2))
ICFFB—H LT L, —HLTwRTE 0 2T 5
If StrComp(agt_typel,agt type2)==0 then
answer=1
Else

answer=0
End if
return(answer)

}

//
Function AgtTypeComp2(agtl as Agt, agt type str as String) as Integer{




llagtl DX A 7247 agt_type_str & —EFTH L& 1, —HLARWVWEE0xHTD
/lagt_type_str {&"Universe. ZE[#] 4 FRRIA " &) 5 JE TRER 5

Dim agt_type as String
Dim answer as Integer

NENENDOT—Vx v WA T HTFHNE L TESET S
agt type=CStr(SpecifyAgtType(agtl))

ISCFERIR—E LU L, —BLTWRRighiEo 27T 2
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{
H-e2+e DFEPHDAEZ T 2 F I(—KES3AR) TS

Dim output as Double
output = 2*e*(Rnd()-0.5)
return(output)

H
1/

Function UniRnd(min as Double, max as Double) as Double{
/fmin?max OFLFHDE%E T > & A(—FR3AT) TS

Dim output as Double
output = min + Rnd() * (max - min)
return(output)

}

/1
Function IntUniRnd(min as Integer, max as Integer) as Integer{
//min?max OFPHDOIELANEZ T o & A(—HR53AT) TIKT

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() /=2 > Y — /%7 U T
SetRandomSeed(Universe.RandomSeed)

Universe.nego_step number=100




/I
NTViRT V=58, A7) A VEKDES
Vi

A7 U A NESK

Dim i as Integer

/1
I2NT A — 5 D E &HHTLEE
1
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
nexti

for i=0 to GetArraySize(temp_array2)-1
temp_array2( i)=0
nexti

Universe.DATA time min=temp_array
Universe.e_total=temp_array
Universe.DATA time hour=temp_array2

IIZER DY A X% s B
Universe.space_width=GetWidthSpace(Universe.powergrid) /22 1] O1igi(x)
Universe.space_height=GetHeightSpace(Universe.powergrid) /22 0 & S (y)

[lm—= = v MEOBREE BRI X v 2 T2
Universe.area_num=Clnt(Universe.area_num)
Universe.home num=ClInt(Universe.home num)
Universe.solar num=ClInt(Universe.solar_num)

/1
WY IR - 2= = o MEGGRE IR O AL B
/1
/*
if Universe.area_num <= 0 then
PrintLn("HUBE A A6 24 T (1 LEDOHEHZ AT LTFIW)")
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("=— = > MIIA DT EET. ")
PrintLn("2EDEAGFEL & HEFHNZNLN S U LD K OITREL TFE N

ExitSimulation()
end if
*/
/1
/|m— = v DARK & Bl
/1

/larea T — = o kDR & ELE
For i=1 to Universe.area_num

CreateAgt(Universe.powergrid.area)
next i

117 7 A N EHE AL HE
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 == "9~ %" then

condition = "Hi¥k % =" & Universe.area num & "," & "f#5 5 %=" & Universe.solar num & "," & "7 /L — 7 =" &
Universe.home num & "," & " a =" & Universe.alpha & "," & " f =" & Universe.beta d &"," & " ¢ =" & Universe.gamma & ","
& "ELEL > — K=" & Universe.RandomSeed

filename = "DATA/lamda.dat"

label lamda =
"s,Jamda0,lamdal,lamda2,lamda3,lamda4,lamda5,lamda6,lamda7,lamda8,lamda9,lamdal0,lamdal1,lamdal2,lamdal3"

OpenFile(filename, 1,2) // FEEE— R TH—T

WriteLnFile(1, condition) /5t 5 §/h & # & AT

WriteLnFile(1, label lamda) /7 — % T~ L % X jATe

CloseFile(1)

OpenFile(filename, 1,3) /ABFE— K TA—7

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) // L E X E— K CA—T" >

WriteLnFile(2, condition) /31 &5 % £ & ATy

WriteLnFile(2, label_G) /7 — % 7~ )L & E X AT

CloseFile(2)

OpenFile(filename, 2, 3) //iBFlE— R CA—T

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) / F#E X E— R T4 —7"

WriteLnFile(3, condition) /G5 51 & E X AT

WriteLnFile(3, label xw) /7 — % 7~V % FH X AL

CloseFile(3)

OpenFile(filename, 3,3) //iBFlE— R CA—T >

end if

}

Univ_Step_Begin{

Vi
Ty RTV—EK, A7) A NEKDOES
Vi

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
A 7 U A NEE

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

117 7 A v # & AT (theta) S
Dim filename as String

Dim condition as String

Dim label_theta as String

!/




73T A — 5 D iE &FHTALEL
1/
Universe.min_range between_area=30

rmax=10 /HBOPTCFEMEG T -T2 v PEARET S & & O U0 S R r_max LLIN)
terminal_position=2/3

/I
/= NDOAER &L E

= = FOERK EBLEIIIEIA T v T ORFEITT D
Vi

if Universe.count== 0 Then //#][B] A T » 7" D I~

/]
/Mg — = v b ERLET D

1/

MakeAgtSet(area_set, Universe.powergrid.area) /il — 3 = > ~ % area_set (ZF4
RandomPutAgtset(area_set) /HI—— = > & T > & MIELE(E Y H 2 TRE)

IR AN E 7R 580N T DA 2 EIET S
loop_ct=0///\—"F"T1 7 %
Do While 1
check counter=0
/MR A3 EE A2 355 1% check counter Z+1 U TRk 3 S Mk 275 7 > & AFdE
/I O FEREAS min_range between_area LA T O, HR o TV 5 L 2
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 /157 & A E
check counter=check counter+1
one.X=Universe.space_width*Rnd()
one.Y=Universe.space_height*Rnd()
End if
next one
ST #3823 & 5 3561 check_counter Z+1 L Ca%4 4 5 Hillk 2 F 7 o & Afid
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 //F+ 7 > & LBl E
check counter=check counter+1
one. X=Universe.space_width*Rnd()
one.Y=Universe.space height*Rnd()
End if
next one
/7 V) M & AN HdEE 3 72V 5B (check_counter=0 @ & &)Break 7%
if check counter==0 then
PrintLn("HUB OFLE A 52 T LE L7=")
Break
End if
(/TR O FRAT RN — EHSA EIZ 7R > 72858 b Break 772 (A, JZHIIEH D 2)
loop_ct=loop_ct+1
if loop_ct>=30000 then
PrintLn("HUB OB E 2R L E L2 (INZHER 2 8 0 F 3"
Break
End if
Loop

I

[ — = NS Y v (R AT D
I
ClearAgtSet(area_set)

MakeAgtSet(area_set, Universe.powergrid.area)

/I = — 2 = > M T serial &4+ 5-7 5 (serial=1,2,...)
i=1/A 7 U A MEBOYIENTE
For each one in area_set

one.serial=i

i=it+l




next one

BB 5 il % link =— ¥ = > b v MTHH
For each one in area_set
ClearAgtset (one.link)
MakeOneAgtSetAroundPosition(one.link, Universe.powergrid, one.X, one.Y, oneLayer, Universe.link range area,
Universe.powergrid.area) //H 53 D £ 0 OIFFNICWNDH = —2 = > NEUfF
DelAgtSet2(one.link, one) //link 7> 5 4y H & % Hil k&
next one

/]

/T D M ORI E B = — Y = M(trans) Z A5 L C trans_in_set(AgtSet) F 721 trans_out_set(AgtSet)|ZF&
Ifserial 23K E WHII S S/ SWHBRA~RN A 0 D & X 2IEET 2D

1<k A>—<EEFR Z>—><Hlk B>O X 5 IZB N OWh R H D LT 5 &

/]« HitK A @ serial(Int)23 #ilik B @ serial £ 0 K& W

/]« RETEZ Z (3HK A @ trans out_set(AgtSet), HK B O trans in_set(AgtSet)iZ A5

/I« FEBFE Z O from_player(Agt)iTHlE A, EEZ Z O to_player(Agt)iXHilik B

/]

For each one in area_set /Hilik—=—" = o h Z 24012 (one)
For each one2 in one.link /45 )ik =— 7 = > |k (one) D Btz sk Z 4112 1112 (one2) (one: HiJik A, one2: Hiik B)
if one.serial>one2.serial then //serial 23K X WME 9 M B/NS WIFIZANT CTRBRZ FHUE 45y (2 BIALEES 2 M FE 7R
)
/]
/EET—Tz NEARLTEET S
/]
temp_agt=CreateAgt(Universe.powergrid.trans) /5= — = > b Z 4L

//20160802Simulation

if (one.ID == 2 And one2.ID == §) OR (one.ID == 8 And one2.ID == 2) then
Universe.op_trans = temp_agt

end if

AddAgt(one.trans_out_set, temp_agt) /iETET— = > b % serial BRKE W DT — = > (one)? trans_out_set |Z
F&AH

AddAgt(one2.trans_in_set, temp_agt) /BT — = b % serial 2/NS NI DT — = h(one)d trans_in_set |Z
k&

temp_agt.from_player=one /iR T— = > b HLC Bl H 2 from_player (264

temp_agt.to player=one2 /EET— = )G LT ROk to player (ZHHH

[ERE—Y x v MR, 7272 LRI ICIE R AR LW (R O B FR)

temp_agt.X=(one.X+one2.X)/2

temp_agt.Y=(one.Y+one2.Y)/2

/1
RS — I T VAL L TREET 5

/I A D 2 — 2 F U type="from"(Str) T, EFEZL Z @ from_terminal(Agt)|ZAH Y
J/43s BRI OD & — 2 F /L1 type="to"(Str) T, EFEF D to_terminal(Agt)IZAH Y

N5 — 2 FEZEREN OO trans_terminals(AgtSet) | ZA&#H

/12— F VD trans(Ag)IZ Z FLE FUED < R 2 K5

/1
r=r_max*terminal_position

[/ AR 2 — < T L DR E

temp_agt2=CreateAgt(Universe.powergrid.trans_terminal) //HJik A ] % — I F /L % £k
temp_agt2.trans=temp_agt //Hidk A {f] % — I F /LD trans IZEEF Z 2 HN
temp_agt2.area=one /Ml A {fI] & — X F/L o Hidi A +5 7 (Hudik A)
temp_agt.from_terminal=temp_agt2 //i%5EZ Z @ from_terminal (Z sk A il % — I F L & 4EHH
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) /Hi3k A @ trans_terminals [Z#%#

/13 B A 22 — < F v DRl

temp_agt3=CreateAgt(Universe.powergrid.trans_terminal) //Hi3 B il % — X F /L % Az il
temp_agt3.trans=temp_agt /M1 B 1| & — X F /L O trans |ZEEF Z ZHM
temp_agt3.area=one2 //Hidsk B ] & — I F-/L o> Mk A 5 i (Midek A)
temp_agt.to_terminal=temp_agt3 //i%TEZ Z O to_terminal (ZHIE B ] & — I /L & #%HH
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) //HJik A @ trans_terminals (255

1B = TR E G (T U 7)

AddAgt(temp_agt2.pair, temp_agt3)




AddAgt(temp agt3.pair, temp_agt2)
end if
next one2
next one

/]

[ RIS EEGFE o — Y = v b A

NEFET—Y = baT o Z NIRE L, BEET 2 0% link(AgtSet) (2 A 4L 2 (k& Fi 1724 d)

/]

ClearAgtSet(Universe.theta_output_agts)

For each one in area_set /45 Hitdi = & 12
ClearAgtSet(one.members) //members % ]l
ClearAgtSet(player_agtset) //player_agtset % #/J /L.
ClearAgtSet(temp_agtset) //temp_agtset % FJH{l

//home —— = > h DELE

num_temp=IntUniRnd(Universe.home_num, Universe.home num_max) //Z O3> home %{% min~max DO TZ > &
LITIRTE

SetPlayers("home", num_temp, r max, one, Universe.space_width, Universe.space_height)

one.home_num = num_temp //area =— 3" = > [T home 3 DOIFEH %2 AL D

//solar =—< = ok DELE

num_temp=IntUniRnd(Universe.solar_num, Universe.solar num_max) /= O MK solar £t % min~max O] TZ > & L
[ZRAE

SetPlayers("solar", num_temp, r_max, one, Universe.space_width, Universe.space_height)

one.solar num = num_temp //area =— " = > 1T solar LD IFH & A D

/lplayer_agtset I[ZTFEMHEH T —T = FEV AT v
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 |Z UID(#ilik = &) %R 5

i=0

For each one2 in player agtset
one2.UID =i
=i+l

next one2

/N E— = NEEIET S
loop_ct=0 ///V—T T3 v Z%& V& K
Do While 1
check counter=0
/IS E=— = v RN DA 1T check counter #+1 LTS 75—V =2 haHT X LBLE
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) //H 73 H & % fr ks
DelAgtSet(temp_agtset, area_set) /= U 7 =— = > h & frE

ct=CountAgtSet(temp_agtset)

if ct==0 then /FF 7 > % LRL{E
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)

IZERSMCELE SN D D a2 <

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
/AL = — = > S 3720 f (check_counter=0 0 & &)Break 3%
if check_counter==0 then
PrintLn("#1}%" & CStr(one.serial) & "D FEHEMHIRF OB EZ 56 T LE L72")
Break
End if
JITHBLIE OFATIEEN —E L L2 5 72356 b Break 35 (B, MSZHRIEH D 5)
loop_ct=loop_ct+1
if loop_ct>=10000 then
PrintLn("H1}5" & CStr(one.serial) & "OFFEMAGF OBLEIZRM L F LN =—T =2 b BRH Y £9)")
Break
End if
Loop

BT 2 TSI S % Link (TASIN 2 (FRHR)
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) //H 47 B & Z BrZ=
DelAgtSet(one2.link, area_set) /= U 7 =— = > N & fRE
DelAgtSet(one2.link, one.trans out set) // b 7 AT — = > M & RE
DelAgtSet(one2.link, one.trans_in_set) // N 7 ' A= — = o M & BRE
SortAgtSet(one2.link, "UID", True)/link 25O DE=— = F % UID TY— k
next one2

next one /4 il = & 12

if Universe.File_Output == "9~ %" then

condition = "Hii#%=" & Universe.area num & "," & "{l#55%=" & Universe.solar num & "," & "7 /L — 7 =" &
Universe.home num & "," & " a =" & Universe.alpha & "," & " f =" & Universe.beta d &"," & " ¢ =" & Universe.gamma & ","
& "GL# > — R=" & 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) // L EXE— R CA—7
WriteLnFile(4, condition) /3154 1F % # X iATe
WriteLnFile(4, label_theta) /7 — % 7 ~)L & E & iAte
CloseFile(4)

OpenFile(filename, 4, 3) /iBfiE— R CA—7"

end if
End if /AN AT » T OHGE—2 2 b OARKELE
Dim clicked x as Double

Dim clicked y as Double
Dim clicked map as String




/]
WA VBT IT 4 TR
/]
I~y 7 )y 735 E MO HRE 2 Y —VCRRT D
if IsMouseClickedOnMap() then
GetClickedMapPosition(clicked_x, clicked vy, 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
}

/1
1730 B E R
1

//SetPlayers(FR B = — Y = > N ¥ A TOUFH), ARELET 22— = MY, BET L= D 7R, BLET D H
r—2 0 b )

IR G = — = P& AR L THIN O T o & DR ALE S BLiE S 5 B

HEOAE B Lz —Y = O &S5 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 D& > F D72

Dim Comp as Integer

Dim Comp?2 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

NI NIRADE—D = ~H A T % Hifs
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

/naDT— = MER L CRLE
Fori=1ton

temp_agt =CreateAgt(agt_type)
temp D3 =temp agt.D3

//home_rep DX Ek

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("##i" & area.ID & "¢ home rep & > bk - ID : " & temp_agt.ID)
if area.ID == Universe.File Output ID then




Universe.op_home = temp_agt
end if
end if

//large Supplyer O %k
if (Comp == 0) And (k == 0) then
temp_agt.large = 1
k=k+1
PrintLn("#1i" & area.ID & "¢ Large Supplyer Z#& > K + 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 D%k

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("H}5" & area.ID & " solar rep Z & » k + ID : " & temp_agt.ID)
if area.ID == Universe.File Output ID then
Universe.op_solar = temp_agt
end if
end if
IINEE R (T v & 28)

r=r_max*Rnd()
theta=2*PI()*Rnd()

temp_x=area.X+r*cos(theta)
temp_y=area.Y-+r*sin(theta)

IZERIIMCELE S B D 2B <

if temp_x < 0 then
temp x=0

end if

if temp_x > x_max then
temp_Xx = 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

/3% ik > members (285 6k

AddAgt(area.members, temp_agt)

if area.ID == Universe.File_Output_ID then
AddAgt(Universe.theta_output_agts, temp_agt)

end if

/B D fiE AgtSet (2855
AddAgt(output, temp_agt)
1/ I8 % e e

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 D& T




Univ_Step End{
/1
IEBDES
/1
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

//
1I73F A — & OFRE & HRTER
//
count_min=Universe.count*0.25 /B 7] % S
count_second=Universe.count®15

ClearAgtset (area_agtset)
ClearAgtset(player agtset)
ClearAgtset (negotiator _agtset )
ClearAgtset (temp_agtset)
ClearAgtset (temp_agtset2)

J1427C O i % A
MakeAgtSet(area_agtset , Universe.powergrid.area)

NAETDT LA Y & BifG

MakeAgtSet(player_agtset, Universe.powergrid.home) //home % 38/l
MakeAgtSet(temp_agtset, Universe.powergrid.solar)
JoinAgtSet(player agtset, temp_agtset) //solar % iE /I
MakeAgtSet(temp_agtset, Universe.powergrid.trans)
JoinAgtSet(player_agtset, temp_agtset) //trans % 18/l
PurifyAgtSet(player agtset, player agtset) //F5{4 % HIIB%

HAETOREWT VA ¥ 2 s

MakeAgtSet(negotiator_agtset, Universe.powergrid.home) //home % 38/l
MakeAgtSet(temp_agtset, Universe.powergrid.solar)
JoinAgtSet(negotiator_agtset, temp_agtset) //solar % 1B/
MakeAgtSet(temp _agtset, Universe.powergrid.trans_terminal)
JoinAgtSet(negotiator_agtset, temp_agtset) //trans_terminal % B8/l
PurifyAgtSet(negotiator_agtset, negotiator_agtset) //E 4 % Hlf#

/I
/) e — RALER
/I

Dim fileline as String

Dim G_output as Double
Dim lamda_output as Double
Dim temp_area as Agt

NZ7ANT 7 N7y A
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 w1 as Double
Dim lamda0 as Double
Dim lamdal 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 lamdal0 as Double
Dim lamdall as Double
Dim lamdal2 as Double
Dim lamdal3 as Double
Dim aaa as Agt

if Universe.nego_mode==false then

"
TR B8 D B
"

IS B DS B % BT

Universe.e_total=0

For each one in area_agtset
Universe.e_total=Universe.¢_total+one.G i

next one

/1 B A BT

Universe.U_total=0

For each one in player agtset
Universe.U_total=Universe.U_total+one.U

next one

11T 22 % BT

For each one in area_agtset
one.lamda=one.lamda_next

next one

JIx_i % B

For each one in player agtset
one.x_i=one.x_i_next

next one

1/
J/WREZ] DA
1/
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="1 " & — R"

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

/lmego &— R ~DEI 0 &z

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 == "4~ %" then

file_hour = Universe.count / (4 * 60)

[[mmmmmeee G.dat D J)-mmmmeeeeev

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 & "," &

"nn
5




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)

one=  Universe.op_home
home_x = one.x_i
home w = -one.Cl

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_| = - one.Cl

fileline = file_hour & "," & home x & "," & home w & "," & solar x & "," & solar w & "," & large x & "," & large w & "."
&trans x & "," & trans w_h & "," & trans w_1

WriteLnFile(3, fileline)

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)
lamdal = 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)
lamdaS = 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)
lamdal0 = temp_member.theta

temp_members = Universe.powergrid.area(11).members




temp_member = GetAgt(temp members, 0)
lamdall = temp member.theta

temp_members = Universe.powergrid.area(12).members
temp_member = GetAgt(temp members, 0)
lamdal2 = temp_member.theta

temp_members = Universe.powergrid.area(13).members
temp_member = GetAgt(temp members, 0)
lamdal3 = temp _member.theta

fileline = file_hour & "," & lamda0 & "," & lamdal & "," & lamda2 & "," & lamda3 & "," & lamda4 & "," & lamda5 & "," &
lamda6 & "," & lamda7 & "," & lamda8 & "," & lamda9 & "," & lamdal0 & "," & lamdall & "," & lamdal2 & "," & lamdal3
WriteLnFile(1, fileline)

J/AR— lamda.dat @ H} JJ---mmm-mmo-
end if / Universe.File Output =="7"%"
/]
/W oD B3
/]
Universe.count=Universe.count+1
end if
1/
JIZE T — RALEE
1/

if Universe.nego_mode==true then
Universe.mode="4Z € — "
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

1

//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)
//mext i

end if

//theta % BB

For each one in negotiator agtset
one.theta=one.theta next

next one

Fori=0To 5 Step 1
Universe.output(i)=Universe.powergrid.home(i).theta
Next i
Fori=0To 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 == "3~ %" then
For i=0 to Universe.count /G 77 7 D7)
Universe. DATA_G_displayed(i) = Universe.powergrid.area(Universe.clicked area).G_DATA(1)
next i
end if




[fmmmme theta.dat D {H /)
if Universe.File Output =="7"%" 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, 1)
fileline = fileline & "," & one.theta
next i
WriteLnFile(4, fileline)

end if

Universe.step_total=Universe.step_total+1

}

Univ_Finish{
if Universe.File_Output =="73"%" then
CloseFile(1)
CloseFile(2)
CloseFile(3)
CloseFile(4)
end if

}
#end rule UNIVERSE

/1
// Agent Rule
1/
#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

H

Agt Step{

1/
/B H B — NALER
1/
if Universe.nego mode==false then
/U, dU OFHH
//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.CI 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

//
/A8 — RALER
//
if Universe.nego_mode==true then

end if

}
#end_rule UNIVERSE.POWERGRID.TRANS

11
/I 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_ =0

My.v_1=0

My.v_x1=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_agtl 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

//
I3V — LB
//
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

/1
// 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_1=Universe.k / 10.0 //Large ?
My.C4_1=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_1=0
My.v_1=0
My.v_x1=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

Myx_ i= -My.D3/* (1 +@eRnd(0.5)) /#1175
}

Agt Step{

Dim one as Agt

Dim temp_agtl 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

/I
[/ — NALER
/I

if Universe.nego_mode==false then




if My.large == 0 then
1 DRI ZEA b % G5
if Universe.time_hour < 6 then
My.Cl1=My.D3 - My.D2 * Sin(PI() * Universe.time_hour_conti / 6)
Else
My.Cl=My.D3 + My.D1 * Sin(PI() * (Universe.time_hour_conti -6) / 18)
end if

//U, dU DFH
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 )

Elself 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

1 D IRFRIZEA b % G5
if Universe.time hour < 6 then

My.Cl= (My.area.home num-1) * (My.area.ave D3 - My.D2 * 0.5 * Sin(PI() * Universe.time hour conti/ 6))
Else

My.Cl= (My.area.home num-1) * (My.area.ave_ D3+ My.DI * 0.5 * Sin(PI() * (Universe.time_hour conti - 6) / 18))
end if

/U, dU DFF5
if My.x_i <My.CI then
My.U =-My.C3 I*( My.x_i-My.C1)"2+My.C2
My.dU = -2*¥*My.C3_1*(My.x_i - My.C1)
Else
My.U =-My.C4_1*(My.x_i-My.C1)"2+My.C2
My.dU = -2*My.C4 1*(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

RINIS=X2E &

end if //if Universe.nego_mode==false ® end if

//
/AT — RALER
//
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
/1
#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)) // KB HFEED p

My.D2=1.0 //JE\ /)3 ED p
My.D3=1.0 /AT FED q

My.dG=1
My.gamma=Universe.gamma
My.u_x=0

My.u_ =0

My.v_1=0

My.v_x1=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_agtl as Agt
Dim temp_agt2 as Agt
Dim sigma as Double
Dim init as Double
Dim i as Integer

Dim j as Integer

/1
/AR — N
//
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 D5

if My.x_i<My.Cl1 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

/1
AT — R AL
1
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

/1
// Agent Rule
1/
#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

1/

/AR — N

//

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+ onex i
next one
For each one in My.trans_terminals
My.G i=My.G i+ onex i
next one

/%




For each one in My.trans_out_set
My.G i=My.G i-onex i

next one

For each one in My.trans_in_set
My.G_i=My.G i+onex 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+tone.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




