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T AT SGOEEE, HEEL—Y v P EREL—Y 2 v NIRRT EDIEA DY
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FJEIERUE R S7 @i o TR 8 mMIE, Hrod, fkE, BE - Uil - 1Efe. F5. SO 5
DI oG, FREL -2V FOLRLERET LOEGIIKRASHY 7L — Y
a7 AD 20194 12 AE 7N NA b - 8= M SEERPESIRGIRTE) 2R ET 5, £
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BRIRANEHRIE, BEFHEAPH L Tw s T—ESEHMRIL DSFHGEIRD>» S, FEIE
HERE O=1) oADEZHVTEIELZETH ), BEIFDOHEBENRTH % KHEMD
ARERAERDFETH 2, ARIRAGRIIEGIRAMEZ GRREE B cH > TRk %
oD, BT IICTE WO TR AV Z IGHEANBTH > THIIR MG RO BERE 2 FHE L 72,
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ROBHLDOA D= XL %ZFHL 2\, DLTFTOREFSFIAL, ¥ FV42, ¥ FUF
4 (DREznzndike F V4, BURHER S -V 4, AEABNS FV 4 ET3) ofL
NOVRFEDPEGHGR L FIIERER 2 R ERERES LITR LD TH 5,

B FVFIHBELTCERAS 2 L, FHARE S FIERERD Z 2 iumid s L~ vt
B 21cblb 5T, FHARERKIEL L 1 OREBRLEVEVI L TH D, A%
FickwT, #EEVPESOREREZT ) BRI, fEROARS LRSI & DA EE
BRI D BBEOMEEE BHEHT 2T E, ZofRIE, REERDEESLZE
BLERTH B I ERRBING,

BURS F U ADFREE R L LV 4 DOMEDTOHELEIKE TIE D 205, L L3
EDEFINFE R BURHER S ) AR AR AN S 7 ) A TR RS D FIZSAL
ERHMHHENZ E0300 5, TIUIAFARPIMBEDOHRSICHERZ L UL T» b
TEEERLTED, HEBEHEICBLWTERRHETH S 2 LINMRTE S,

TR 2 D 9 ZBURMERS 7 U A ESMEARINS 7V A 2 T 5 & BURHER S )
FIHRHVICE O L ARV 2 BE L 7 AREDFEDE (| ER b Eefmcsd h, —Jist
EAMS F I AICZD L) BEAIZEA ST, LV T & LRV 6 DRFEDA TR
R TH %, B L 7o Tor@E I EI G A Z OGE 3tk X » S E VB
ZEE L, SAE NGBS S G OB G BRI X 2815 L 0 b A E A 781 238 < B
ZEZ . BEICEDRENTTHESDOLLE BT 2, v ) REMENDIIKIRE D Z
WL EM TR E o7,

FTHISE T NN CRE L 2 FEOREIC IR MR, FYli2d D, IR
JEDRIEL, HEERIZIEIE O NRE, FHRMIIRBIEOREEZELL TS, ¥ IalL—v
3 VDORERPE, & TV F EORHET L ICRE R L V2GR T 52 2 LN TE D, K
JEDR S DFETH 5, Bl Z IZBURMERFS 7V A D X9 %S I IICE L XL D
WEPGHRIT, L NUDREZEE L TR IN I 5ANH 5, NITEMRS
NT =Y ZMER L2 A, HORMEOMREDOTICHEEINEHOREDRY b2k L
DOMEFER SN, ZHUIREZ I 20 2 & £ b SIS Rty v 7V Eyd
Bl o I EDHEKTH B, BUERBHEHLTWEY 7 b Tld Il Loy 7 vz
WET DL ENTE RV, EfioEdE L HICI SICKED T — ¥ B0Hgen Y 7 b
DG L D ZOFEIIFRT 2 TH A9,

& 4-2 2LALHIEEDOR T FRKSFIF)

L)Ll L_L 2 L)L 3 L)L 4 L)L 5 L)L 6 R
SEERE ¥223,951 ¥229,058 ¥238,943 ¥242,388 ¥244,643 ¥224,884 ¥233,259
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RIS 111% 120% 135% 140% 137% 136% 127%
FRIER 61.7% 61.3% 61.3% 60.6% 60.3% 58.9% 61.1%
& 4-3 FHECEOLARLANEEDO R (RIRSFVT)
FagfiiE  FIIERER FgfiiE  FIIERER FgfiiE  FIERER
%4 R % Bifii
F F F
20 ¥81,582 141% | 0.5 ¥169,395 127% | 1000 ¥160,752 127%
LVl ¥75,281 118% | LV 1 ¥159,408 110% | LV 1 ¥172,957 107%
LRV2  ¥78,385 133% | LV2  ¥158,640 121% | L_V2  ¥165,710 120%
L_V3  ¥85,786 153% | L*V3  ¥173,858 136% | LV3  ¥149,291 139%
LRV4  ¥86,660 160% | L_v4  ¥201,521 138% | LV 4 ¥162,890 143%
LRV5  ¥86,476 157% | LV5  ¥168,214 142% | L_V5  ¥113,313 150%
LRV6  ¥84,771 155% | LV 6 ¥160,959 131% | LV6  ¥178,059 138%
50 ¥233,761 114% | 0.6 ¥215,732 130% | 2000 ¥218,828 124%
LAL1 o ¥225,186 105% | L~L 1 ¥215,266 111% | L~UL 1 ¥171,277 113%
LRL2 ¥229,087 109% | L~L2  ¥208,025 123% | L~UL2 | ¥204,384 117%
LRV3 ¥241,204 116% | LV3  ¥196,938 146% | LV3  ¥264,816 132%
LARL4 | ¥244,420 125% | L4 ¥235,828 142% | L~UL 4 ¥240,916 136%
LRVE  ¥240,840 125% | LV5  ¥245,820 135% | LV5  ¥260,729 135%
LRV6  ¥221,101 120% | LV6  ¥197,325 140% | LV 6 ¥178,740 129%
100 ¥514,879 108% | 0.7 ¥251,268 126% | 3000 ¥257,542 127%
LL1 | ¥505,894 102% | L~L 1 ¥261,885 112% | L-~UL 1 ¥279,496 113%
LRL2 ¥508,864 106% | L~L2  ¥252,178 116% | L~L2  ¥223,260 121%
LRV3  ¥547,359 109% | L_V3  ¥285,997 135% | LV3  ¥247,401 134%
LL4  Y¥487,182 117% | L~UL4 | ¥201,457 148% | L~UL 4 ¥293,012 136%
LRV5  ¥547,409 112% | LRV5  ¥236,859 136% | LV5  ¥268,221 137%
LRV6  ¥480,847 112% | LRV6  ¥214,296 142% | LRV6  ¥252,190 143%
150 ¥835,432 104% | 0.8 ¥301,259 123% | 4000 ¥255,912 130%
LL1 ¥801,794 101% | L~UL 1 ¥258,608 111% | L~UL 1 ¥203,150 114%
LL2 ¥860,813 103% | L~L2  ¥302,782 122% | L~L2 | ¥282,184 121%
LRV3  ¥820,416 105% | LV3  ¥293,537 124% | L_V3  ¥278,857 134%
LNL4 ¥824,526 106% | L~L4 | ¥323,529 132% | L~UL 4 ¥256,352 146%
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L)L 5 ¥938,260 107% | L~X)L5 ¥332,375 137% | LX)L5 ¥199,849 142%

L)L 6 ¥788,426 101% | L)L 6 ¥367,993 128% | L)L 6 ¥293,429 138%

FRET ¥233,259 127% ‘ FRET ¥233,259 127% | 5000 ¥278,250 125%

L)Ll ¥293,487 108%

L)L 2 ¥280,939 122%

L)L 3 ¥237,356 135%

L)L 4 ¥265,828 137%

L)L 5 ¥356,923 125%

L)L 6 ¥225,094 129%

f o ¥233,259 127%

® 4-4 LA EOF I (BRRERFSFUA)
L_L 1 L_L 2 L)L 3 L)L 4 L)L 5 L)L 6 R

FigfiE ¥235,612 ¥258,136 ¥280,618 ¥288,207 ¥293,916 ¥267,098 | ¥266,515

IEAT R = 138% 170% 180% 177% 176% 179% 168%

RS IEAE 61.8% 61.7% 61.7% 61.0% 60.7% 59.3% 61.4%

= 4-5 RECLEOLARLBEEDOF I (BR#ERFTVA)
R IEAS FILEE R FafliE  FIRERER gl FIAERR
W & HAiff
k3 k3 B

20 ¥106,498 198% | 0.5 ¥195,412 170% | 1000 ¥182,753 167%
Ll ¥87,733 161% | L)L 1 ¥167,336 136% | L~N)v1 ¥179,444 133%
L)L 2 ¥102,281 203% | L)L 2 ¥181,668 175% | L X)L 2 ¥187,096 167%
L)L 3 ¥114,861 208% | LX) 3 ¥208,959 182% | L)L 3 ¥178,941 186%
L)L 4 ¥118,079 210% | LX) 4 ¥239,189 178% | L X)L 4 ¥192,5657 180%
L)L 5 ¥120,325 210% | LX) 5 ¥201,816 180% | L X)L'5 ¥141,394 187%
L)L 6 ¥112,881 210% | LX)V 6 ¥189,118 177% | L)L 6 ¥206,957 174%
50 ¥272,289 144% | 0.6 ¥247,091 168% | 2000 ¥251,151 171%
L)Ll ¥236,559 119% | L)L 1 ¥225,946 138% | L)L 1 ¥182,701 145%
L)L 2 ¥264,407 145% | L)L 2 ¥234,373 170% | L X)L 2 ¥232,5627 178%
L)L 3 ¥291,823 154% | LX)V 3 ¥233,879 183% | L)L 3 ¥307,207 174%
L)L 4 ¥298,873 154% | L)L 4 ¥280,087 177% | L X)L 4 ¥280,807 181%
L)L 5 ¥293,294 154% | LX)V 5 ¥294,926 171% | LX)L'5 ¥313,960 168%
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L)L 6 ¥264,741 155% | LX)V 6 ¥237,738 179% | L)L 6 ¥221,877 188%
100 ¥561,851 127% | 0.7 ¥285,678 166% | 3000 ¥295,028 166%
L)Ll ¥516,063 107% | L)L 1 ¥274,365 135% | L)L 1 ¥293,967 137%
L)L 2 ¥545,183 126% | L)L 2 ¥283,162 166% | L X)L 2 ¥250,732 172%
L)L 3 ¥616,004 135% | LX) 3 ¥327,995 177% | L)L 3 ¥295,960 178%
L)L 4 ¥547,638 136% | L)L 4 ¥247,380 184% | L X)L 4 ¥350,766 171%
L)L5 ¥627,267 136% | LX)V 5 ¥294,705 177% | L~X)L'5 ¥320,359 170%
L)L 6 ¥549,063 135% | LX)V 6 ¥255,995 184% | L)L 6 ¥301,271 178%
150 ¥883,036 120% | 0.8 ¥343,076 167% | 4000 ¥290,370 168%
L)Ll ¥811,546 105% | L)L 1 ¥274,461 142% | L)L 1 ¥211,902 137%
L)L 2 ¥887,633 116% | L X)L 2 ¥339,240 169% | L X)L 2 ¥318,129 167%
L)L 3 ¥881,312 127% | LX)V 3 ¥345,717 178% | L)L 3 ¥317,769 179%
L)L 4 ¥902,837 127% | L)L 4 ¥379,026 173% | L X)L 4 ¥303,439 179%
L)L 5 ¥1,026,759 126% | LX)V 5 ¥387,616 176% | L~X)L'5 ¥246,569 184%
L)L 6 ¥878,455 125% | LX)V 6 ¥432,636 173% | L)L 6 ¥327,387 173%
FRET ¥266,515 168% | #&l ¥266,515 168% | 5000 ¥319,023 166%
L)Ll ¥310,764 136%

L)L 2 ¥314,339 166%

L)L 3 ¥285,487 182%

L)L 4 ¥321,186 176%

L)L 5 ¥419,092 170%

L)L 6 ¥287,675 182%

MREt ¥266,515 168%

® 4-6 ELANLBEEOF T (GEAEINSF)A)
L_L 1 Ll 2 L)L 3 L)L 4 L)L 5 L)L 6 R
FigfiE ¥256,552 ¥268,606 ¥278,855 ¥275,984 ¥266,822 ¥226,248 | ¥266,922
R H 167% 175% 180% 175% 169% 150% 172%
RS IEAE 62.3% 61.9% 61.7% 60.8% 60.2% 58.6% 61.4%
£ 4-7 BECLOLRLFIEEDOFE SBEAEMS FYUT)
Fgflis  FIRERER Tl FlERE Fgflis  FIRERER
R k3 k3 k3

20 ¥107,415 203% | 20 ¥107,415 203% | 1000 ¥185,889 172%
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L)Ll
L)L 2
L)L 3
L~)v4g
L)L 5
L)L 6
50
L)Ll
L)L 2
L)L 3
L~)v4
L)L 5
L)L 6
100
L)Ll
L)L 2
L)L 3
L~)v4
L)L 5
L)L 6
150
L)Ll
L)L 2
L)L 3
L~)v4
L)L 5
L)L 6
wat

¥102,606
¥106,719
¥115,457
¥111,910
¥105,621

¥87,864
¥273,816
¥264,132
¥278,332
¥289,306
¥285,572
¥262,547
¥221,373
¥558,206
¥544,227
¥561,185
¥605,820
¥524,654
¥583,200
¥474,952
¥882,055
¥835,589
¥918,714
¥878,158
¥872,984
¥957,511
¥799,164
¥266,922

197%
206%
209%
206%
201%
176%
149%
145%
151%
153%
153%
149%
131%
130%
126%
132%
134%
134%
131%
114%
121%
114%
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126%
124%
120%
107%
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L)Ll
L)L 2
L)L 3
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L)L 5
L)L 6
50
L)Ll
L)L 2
L)L 3
L)v4
L)L 5
L)L 6
100
L)Ll
L)L 2
L)L 3
L)v4
L)L 5
L)L 6
150
L)Ll
L)L 2
L)L 3
L)v4
L)L 5
L)L 6
et

¥102,606
¥106,719
¥115,457
¥111,910
¥105,621

¥87,864
¥273,816
¥264,132
¥278,332
¥289,306
¥285,572
¥262,547
¥221,373
¥558,206
¥544,227
¥561,185
¥605,820
¥524,654
¥583,200
¥474,952
¥882,055
¥835,589
¥918,714
¥878,158
¥872,984
¥957,511
¥799,164
¥266,922

197%
206%
209%
206%
201%
176%
149%
145%
151%
153%
153%
149%
131%
130%
126%
132%
134%
134%
131%
114%
121%
114%
122%
126%
124%
120%
107%
172%
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L)Ll
L)L 2
L)L 3
Lv4g
L)L 5
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Appendix

Al 7arsLsa—F
# -*- Mode: Python; coding: utf-8-dos; -*-

import sys; sys.path.insert(0, u"C:\\Program Files\\Mathematical Systems Inc\\S-
Quattro Simulation System V5\\lib3")

from psim import *

from graph import graphsendclient as graphclient

import datetime

import hashlib
graphclient.GraphServer.createServer(uri="http://127.0.0.1:57121")

initialize()
setGlobalSeed(0)

# HAYLa—F

import random

#3232 —2arvRIRXR—YDERE
class SimulationParam:
def __init_ (self,
inputDir = u"input\\default",

26



outputDir = u"output\\default"):

pass

#YIal—F—DEXK
class Simulator (SimulatorBase):
def __init_ (self,

param = SimulationParam(),
inputDir = u"input\\default",
outputDir = u"output\\default",
showGraph = True,
start = lambda self: None,
warm = lambda self: 0.0,
until = lambda self: 360.0,
odesolver = lambda self: doprib4Solver(dt = 0.1, rtol = 0.001, atol

= le-06),
dataDir = u"data"):

SimulatorBase.__init__(self, param, inputDir, outputDir, showGraph, start,

warm, until, odesolver, dataDir)

# AHPRDOEE

# AT F DA
# VDA
#7777 DERE

class LatticeGraph (LatticeGraphBase):
def __init_ (self, **keys):
LatticeGraphBase.__init__(self, u"t§7 2 7 7", width = 5, height = 5,
type = 8, directed = False, **keys)
def initAfter(self, **keys):
pass
def initAttribute(self, agent):
pass
def setPosition(self, agent, pos):
try:
origPos = self._agentAttrs[agent]
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if isinstance(origPos, (list, tuple)):
# vk

self.graph[origPos[0]][origPos[1]]["agents"].remove(agent)

else:
# /—FELk
self.graph.node[origPos]["agents"].remove(agent)
except:
pass

self._agentAttrs[agent] = pos
if isinstance(pos, (list, tuple)):
# vk
self.graph[pos[0]][pos[1]]["agents"].append(agent)
else:
# /) —FLk
self.graph.node[pos]["agents"].append(agent)
def getPosition(self, agent):
return self._agentAttrs[agent]
def getRandomPosition(self):
return next(self.gnodeOrEdge)
def draw(self, panel):
screen = panel.screen
for (u, v) in self.graph.edges_iter():
(x0, y0) = self.layout[u]
(x1, y1) = self.layout[v]
screen.line(x0, y0, x1, y1, alpha = 0.3)
def drawAgents(self, panel, agents):
screen = panel.screen
for agent in agents:
pos = agent.getPosition()
if isinstance(pos, (list, tuple)):
(u, v, d) = pos
p0 = numpy.asarray(self.layout[u])
pl = numpy.asarray(self.layout[v])
p=(1-d)*p0+d*pl
screen.point(p[0], p[1],

size = agent.screenSize,
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color = agent.screenColor,
marker = agent.screenMarker,
alpha = agent.screenAlpha)
else:

(%, y) = self.layout[pos]

screen.point(x, vy,
size = agent.screenSize,
color = agent.screenColor,
marker = agent.screenMarker,
alpha = agent.screenAlpha)

def custom(self):

pass

self.eLatticeGraph = LatticeGraph(simulator = self)

self.addEnv(self.eLatticeGraph)
¥ A¥ErL—Yr OER

class SynchronousAgentSet2 (SynchronousAgentSetBase):
def _defAgent(self):
class _Agent (SynchronousAgentBase):

def initAfter(self, *args, **keys):

x = random.randint(0,4)

y = random.randint(0,4)

p = self.agentset.env.xy2node[(x,y)]
self.setPosition(p)

self.screenColor = '

self.screenSize = 30

# type

self.type = "company"

# L)L

self.level = next(self.agentset.levelGen)
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# ARSERIE

self.scale = next(self.agentset.scaleGen)

#ARSERIRLC X o THBL BEANEL WIIABD LD 5 (HIC
FIIABOT I35 L5, RABIZEE)

if self.scale ==
self.frame = 1
self.seats = 20
self.memberNum = 1

elif self.scale == 2:
self.frame = 2
self.seats = 50
self.memberNum = 4

elif self.scale ==
self.frame = 3
self.seats = 100
self.memberNum = 9

elif self.scale ==
self.frame = 4
self.seats = 150

self. memberNum = 16

I

self.occupancy = next(self.agentset.occupancyGen)

# B

self.price = next(self.agentset.priceGen)

# A5
self.foodCost = self.price * 0.3

if self.price == 1000:
self.turnNumMax = 12

elif self.price == 2000:
self.turnNumMax = 8
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elif self.price == 3000:
self.turnNumMax = 6
elif self.price == 4000:
self.turnNumMax = 4.8
elif self.price == 5000:

self.turnNumMax = 4

#IEPDI—Y 2V b
self.apply = []

# Bt —Y 2 b
self.adopt = []

# PR

self.turnNum = self.turnNumMax * ((self.memberNum +

len(self.adopt)) /(self.memberNum + self.frame))

def step(self):
for a in self.apply:
if a.wait != 0:
a.wait -=
else:
if self.level - 1 <= a.level: # £&H
self.adopt.append(a)
a.elapsedNum = 0
a.state = "BtiRH" # B
self.apply.remove(a)
a.wait = 0
else: # M
a.state = "[EHUNEH"
a.company = None
a.elapsedNum = 0
self.apply.remove(a)

a.wait =0
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self.agentset.monitor2.observe(now(),self.agentid,self.level,len(self.adopt),len(self.app

ly),self.frame)

#a A b (i SRR B R b i il + S 4 B < PR ]
+RAaZ L)

self.turnNum = self.turnNumMax * ((self.memberNum +
len(self.adopt)) /(self. memberNum + self.frame))

self.cost = self.seats * self.occupancy * self.turnNum *
self.foodCost + (self. memberNum + len(self.adopt)) * self.agentset.wage[self.level]*6
+ (self.frame-len(self.adopt))*3000

# ek
self.sales = self.seats * self.occupancy * self.turnNum *

self.price

self.agentset.monitor6.observe(now(),self.agentid,self.sales,self.cost,self.seats,self.occ
upancy,self.turnNum,self.foodCost,(self.memberNum +
len(self.adopt)),self.agentset.wage[self.level]*6,(self.frame-
len(self.adopt))*3000,self.price)

def custom(self):
pass
return _Agent
def initAfter(self, **keys):
self.interval = 1.0 # 25 v 7’
self.freezeAddAgent = True # =—2 = ¥ FDBENMZERAT Y £ T
BT 5
self.freezeDelAgent = True # =—3 = v F DHIRZ R A7 v 7 £ Tl
g %
"I—Y Y FMEADERRICZ DAY v FBEENR S,

-z v MEREROEILE T, ™
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self.agentFreezeVars = [ # =— =¥ F OHifET 245 A k

self.levelGen = empiricalDistribution(weights = [[20, 1],
(30, 2],
[20, 3
[15, 4
[10, 5],
[5, 6]
1)

’

b

]
]
]
]

self.scaleGen = empiricalDistribution(weights = [[50.1, 1],
[30.9, 2],
[11.7, 3],
[7.3, 4]
1)

self.occupancyGen = empiricalDistribution(weights = [[1, 0.5],
[1, 0.6],
[1, 0.7],
[1, 0.8]
1)

self.priceGen = empiricalDistribution(weights = [[1, 1000],
[1, 2000],
[1, 3000],
[1, 4000],
[1, 5000]
1)
# B
self.wage = {1:980,2:1080,3:1180,4:1280,5:1380,6:1480}

# T—2 v DAL

33



n=9237# r—x v b DERMK
#n = 360000

self.generateAgents(n, **keys)

# NEHR
self.adoptRate = 0

self.monitor = Monitor(["RZ"," 7 & "], ["f",""],name="7& & ")

self.simulator.addMonitor(self.monitor)

self.monitor2 = Monitor(["RZ"," = — = >~ b ID","L ~)L" "EEHE","
m%ﬁn’n*%ﬁﬁ T_"u] , ["f',"i","i","i","i","i"] ,namGZVI/JJ;\%")

self.simulator.addMonitor(self.monitor2)

self.monitor3 = Monitor(["FFZ"," L ~OL" "B, IS 50", "7 F P
"]’["fl’"i"’"i"’"i","i"]’name:" l/ /\\\]I/ :“\ k 0) D 7\")

self.simulator.addMonitor(self.monitor3)

self.monitor4 = Monitor(["Z","5781# L ~)L", " i, ML X
]I/",H;ﬁ%ﬁ"] , [Ilf!l’llill,lloll’llill,llill] ,name:";ﬁyﬁ% U 7‘1!)

self.simulator.addMonitor(self.monitor4)

self.monitor5 = Monitor(["IRZ1","5t 57 L T\ 5 AEC," RS L T b A%
ll,n&)\ g h\( II N Z) A%&u] , [llf",llill’llill,"ill] ,name:u W% ] 7‘!!)
self.simulator.addMonitor(self.monitor5)

self.monitor6 = Monitor(["F4l","=— = > + ID","5¢ E","a A b","fF
b O ]SS 31 1 /s £ 4 R TR 1 2 G = s > /N I =<V T
[, e e, 1, 1, ", name ="
ekt axbk"

self.simulator.addMonitor(self.monitor6)

def step(self):
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EBEDAT Yy 7B ZITH, ™
BHANDI—T = v OBINHEIERZ Bk

"I—yx Vb

# T—Y Vb

self.freeze()

# 2r— x v b2

if len(self.agentFreezeVars) > 0O:
for agent in self.agents:

agent.freeze(self.agentFreezeVars)

# NEREH

count = 0

countframe = 0

for agent in self.agents:
# FEEPNRD A
(x,y)=self.env.node2xylagent.getPosition()]
#ifx==0orx==4o0ory==0o0ry == 4:

# continue

count += len(agent.adopt)

countframe += agent.frame
self.adoptRate = count / countframe
self.monitor.observe(now(),self.adoptRate)

# LV E DR DL P

adopt = {}
apply = {}
frame = {}

for agent in self.agents:
# AR D A
(x,y)=self.env.node2xy[agent.getPosition()]
#ifx==0orx==4o0ory==0o0ry==4:

# continue
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if agent.level not in adopt:
adopt[agent.level] = 0
if agent.level not in apply:
applylagent.level] = 0
if agent.level not in frame:

framelagent.level] = O

adopt[agent.level] += len(agent.adopt)
applylagent.level] += len(agent.apply)

framelagent.level] += agent.frame

for k in adopt:
self.monitor3.observe(now(),k,adopt[k],apply[k],frame[k])

# whorm o

num = {}

for agent in self.agents:
# FEEENRD A
#(x,y)=self.env.node2xylagent.getPosition()]
#ifx==0orx==4o0ory==0o0ry==4:

# continue

for b in agent.adopt:
if (b.level,b.type,agent.level) not in num:
num|(b.level,b.type,agent.level)]=0
else:

num|(b.level,b.type,agent.level)]+=1

for k in num:
self.monitor4.observe(mow(),k[0],k[1],k[2],num][K])

# WED 7
adoptNum = 0
applyNum = 0

for agent in self.agents:

adoptNum += len(agent.adopt)
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applyNum += len(agent.apply)

self.monitor5.observe(now(),adoptNum,

applyNum,self.simulator.aSynchronousAgentSet.num)

# BT —Y 2V FDRAT Y T
for agent in self.agents:
agent.step()
# AL —Y 2y P OGS NT VAT % [k
if len(self.agentFreezeVars) > 0O:

for agent in self.agents:

agent.melt()
# =Yy MEANDHTI SN TR =Y 2 v~ OBNEIER % S
self.melt()
def start(self):

"E -y = v FMEGOEIEZ R T 5, "™
# -z MEED T RE A

def proc():
try:
while True:
# ATy 7
self.step()

yield pause(self.interval)
except FinishException as e
raise e
except Exception as e:
fatal("[%s] = —Y =z v P LT —: =Yz MEEGD UL AT
I7 =054 L £ L7, " % self.name,
"error in agentset process", tb = True)
# T—Y v MEGD 0k X% E)
activate(proc)()
def view(self):
"I— x v ORI FGT5, ™
#interval = 1 # FR[EbE
#screen = self.getAgentScreen(interval = interval, xlim = None, ylim

= None)
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#screen.addAgentSet(self)
#screen.start()
pass

def custom(self):

pass

self.aSynchronousAgentSet2 = SynchronousAgentSet2(u"R3( L — =~ ",
self.eLatticeGraph, simulator = self)

self.addAgentSet(self.aSynchronousAgentSet2)

def startSynchronousAgentSet2():
self.aSynchronousAgentSet2.start()

self.aSynchronousAgentSet2.view()

self.procs.append(startSynchronousAgentSet2)

# HEHEL— v DER

class SynchronousAgentSet (SynchronousAgentSetBase):
def _defAgent(self):
class _Agent (SynchronousAgentBase):

def initAfter(self, *args, **keys):

# AziE % T

#x = random.randint(1,3)

#y = random.randint(1,3)

x = random.randint(0,4)

y = random.randint(0,4)

p = self.agentset.env.xyZ2node[(x,y)]

self.setPosition(p)

# 547
self.type = next(self.agentset.typeGen)

# L)L

if self.type == "freeter":
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self.level = random.randint(2,6)
elif self.type == "student":

self.level = random.randint(3,5)
elif self.type == "housewife":

self.level = random.randint(2,5)
elif self.type == "foreigner":

self.level = random.randint(1,3)

# N H %
self.elapsedNum = 0

# el H 2

self.workNum = O

# PRHALEA £ T

self.wait = 0

# HHIN T REBREL -V 2V )

self.company = None

i OARRE(L BRI, ORESARS . -1osRuRr, -2t
self.state = "AELHR"

#

self.screenColor = 'b'

# A4 X
self.screenSize = 30

def step(self):
"I —Y v FDARTy JREE™
if self.state == "gtlik+" and (self.workNum > 0 and
self.workNum % 30 == 0):
if self.agentset.turnover((self.type,self.workNum)| >=
random.uniform(0,1):
self.state = "[FHINEEH"
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self.workNum = 0
self.company.adopt.remove(self)
self.company = None

self.wait = 0

if self.state == "[EHWINEEH" and self.elapsedNum == 1:
self.state = "KIffkH"

if self.state != "gHkr":
self.elapsedNum += 1
else:

self.workNum += 1

self.agentset.monitor.observe(now(),self.agentid,self.type,self.level,self.elapsedNum,s

elf.workNum,self.state,self.wait)

def custom(self):
pass
return _Agent
def initAfter(self, **keys):
self.interval = 1.0 # 25 v 7H
self.freezeAddAgent = True # T— = v FDBEIMZR AT v £ T
WG %
self.freezeDelAgent = True # T— = v F DHIEEZ R A5 v 7% Tl
fiid %
"I—Y Vv FEADFERBZICI DX Y v FOIEIN S,

-y v MEABEH O L AT . "™
self.agentFreezeVars = ["] # =T— = v F DT 225V Z b

# 947

self.typeGen = empiricalDistribution(weights = [[30, "freeter"],
[37, "student"],
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# PRATEEE T ORI H %

[24, "housewife"],

[9, "foreigner"]])

self.notificationGen = empiricalDistribution(weights = [[5, 1],

# EEBeR
self.turnover = {}
self.turnover|("freeter",30)] = 0.05
self.turnover[("freeter",60)] = 0.04
self.turnover|("freeter",90)] = 0.04
self.turnover|("freeter",120)] = 0.03
self.turnover[("freeter",150)] = 0.02
)] = 0.02
"freeter",210)] = 0.03
self.turnover|("freeter",240)] = 0.03
)
)
)
)

[
self.turnover|("freeter",180

[

[

[("freeter",270)] = 0.03
[

[

[

(
(
(
(
(
(
self.turnoverf[(

(
self.turnover[(
self.turnover|("freeter",300)] = 0.03
self.turnover[("freeter",330)] = 0.03

(

self.turnover[("freeter",360)] = 0.03

self.turnover[("student",30)] = 0.13
self.turnover[("student",60)] = 0.06
self.turnover[("student",90)] = 0.05
self.turnover[("student",150)] = 0.05
] = 0.05

"student",210)] = 0.05

self.turnover[("student",180

[
[
[
self.turnover|
[
[
self.turnover|

(
(
(
("student",120)] = 0.05
(
(
(

)
)
)
)
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[10, 2],
[15, 3],
(40, 4],
[15, 5],
[10, 6],
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self.turnover(("student",240)] = 0.04
self.turnover[("student",270)] = 0.04
self.turnover|("student",300)] = 0.04
self.turnover|("student",330)] = 0.04
self.turnover|("student",360)] = 0.04

self.turnover|[("housewife",30)] = 0.03

"housewife",90)] = 0.02

self.turnover[("housewife",120)] = 0.02

[( )
self.turnover[("housewife",60)] = 0.02
self.turnover]( )

[(

self.turnover[("housewife",150)] = 0.02
self.turnover|[("housewife",180)] = 0.02
self.turnover|[("housewife",210)] = 0.02

)

)

)

)
self.turnover|[("housewife",240)] = 0.02
' )

)

)

)

self.turnover|[("housewife",270)] = 0.02

(

(

self.turnover|[("housewife",300)] = 0.02

self.turnover[("housewife",330)] = 0.02
(

self.turnover[("housewife",360)] = 0.02

self.turnover|("foreigner”,30)] = 0.10

)]
self.turnover|("foreigner",60)] = 0.05
)]

self.turnover|("foreigner",90)] = 0.05

=0.04
=0.03
=0.02
'foreigner",210)] = 0.02

self.turnover| )]

)]

)]

)]
"foreigner",240)] = 0.02

)]

)]

)]

)]

"foreigner”,120

self.turnover[("foreigner",150

self.turnover[("foreigner",180

self.turnover|('
self.turnover|
' = 0.01
= 0.01
= 0.01

= 0.01

self.turnover|[("foreigner",270

self.turnover|[("foreigner",300

self.turnover|

(
(
(
(
(
(
(
(
(
(
("foreigner”,330
(

self.turnover|[("foreigner",360

42



# T—Y v DR
n = 3600
#n = 100

#1HO) DIBEAE (BH-EHHEL T RLADIEET 2 A
BB L 2 NidE Enkw)

self.applyNum = int(n/360)

#self.applyNum = int(n/40)

# T— v FDAER

self.generateAgents(n, **keys)

#BREANEL

self.num = 0

self.monitor = Monitor(["RZ","=— = >~ b ID","¥ 4 7™,"L ~)L", "t
%H;&u Il?‘i% Elﬁ" ull -“!ﬁll "*K}EH %ni T"] ["f","i","O","i","i","i","O","i"],DamGZ"%fﬁjj%")

self.SImulator.addMomtor(self.monitor)

def step(self):
"r—x v hE @XT/?L@%ﬁiow
# T—Y v ME DI— = v b DBINHIERZ G

self.freeze()

# 2= v b2k

if len(self.agentFreezeVars) > 0:
for agent in self.agents:

agent.freeze(self.agentFreezeVars)

#ESH DIEE
# OHTRUGEEE 2 % E
tmp = []
for a in self.agents:
if a.state == "AREEHR":
tmp.append(a)
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self.num += self.applyNum

if len(tmp) > self.applyNum:
self.applicant = random.sample(tmp,self.applyNum)
else:

self.applicant = []

# Kl
for a in self.agents:
if a.state == "KIffih" and a.elapsedNum > 1:
self.applicant.append(a)

a.elapsedNum = 0

#t evFrT
for a in self.applicant:
# I DREEZRT
#vs = self.env.neighbors(a.getPosition())
cs = self.simulator.aSynchronousAgentSet2.agents
companyCand = []
#for v in vs:
# cList = self.env.findNodeAgents(v)
# for c in clList:
# if c.type != "company":
# continue
#

if len(c.apply)+len(c.adopt) == c.frame: # FEHPEH—

# continue

# if a.level - 1 <= c.level:

# companyCand.append(c)
for ¢ in cs:

if len(c.apply)+len(c.adopt) == c.frame: # D —FHF
continue
if a.level - 1 <= c.level:

companyCand.append(c)

if len(companyCand) > 0:
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¢ = random.choice(companyCand)
c.apply.append(a)

a.wait = next(self.notificationGen)
a.company = ¢

a.state = "fE R L"

# BT —Y 2V FDRAT Y T
for agent in self.agents:
agent.step()
#RT—Y ORI TR E 2 R
if len(self.agentFreezeVars) > 0:
for agent in self.agents:

agent.melt()

# -y FPEEGNDOHEHSIN TV — = v b OBINEIRG:Z ik

self.melt()

def start(self):
"Rl —Y = v FEGOEIEZHGT 5, ™
# -V MEEDTRRR

def proc():
try:
while True:
# ATy 7
self.step()

yield pause(self.interval)
except FinishException as e:
raise e

except Exception as e:

D7ak AT

fatal("[%s].—Y =z v P LT —: T—Y v MES

I —=FELF L7, " % self.name,

"error in agentset process", tb = True)

# =Yy MEAGOD T 0k X 2RH)
activate(proc)()

def view(self):
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RES TN 1T N

#interval = 1 # FR[EkE

#screen = self.getAgentScreen(interval = interval, xlim = None, ylim
= None)

#screen.addAgentSet(self)

#screen.addAgentSet(self.simulator.aSynchronousAgentSet2)

#

#screen.start()

pass

def custom(self):

pass

self.aSynchronousAgentSet = SynchronousAgentSet(u"# & — =~ ",
self.eLatticeGraph, simulator = self)

self.addAgentSet(self.aSynchronousAgentSet)

def startSynchronousAgentSet():
self.aSynchronousAgentSet.start()

self.aSynchronousAgentSet.view()

self.procs.append(startSynchronousAgentSet)
def run(self, **args):

# A7V okl
try:

_sim_before(self)
except:

pass
pass
def startProcs():

for proc in self.procs:

proc()

yield alwaysTrue()
activate(startProcs)()
# T Ial—ya Bk

start(until = self.until, odesolver = self.odesolver, **args)
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# fE RO
self.save()
self.flush()
try:
_sim_after(self)
except:
pass

def objective(self):
m = Monitor(name = u"f2& %", basedir = self.outputDir)[u"#t & "]
1 = m.toList()
return 1[len(l)-1]

if _name__ =="__main__":

# FEATIRFO LB

simulator = Simulator(param = SimulationParamy(),
inputDir = u"input\\default",
outputDir = u"output\\default",
start = lambda self: None,
warm = lambda self: 0.0,
until = lambda self: 360.0,
odesolver = lambda self: dopris4Solver(dt = 0.1, rtol = 0.001, atol = 1e-06))

simulator.run()

result = simulator.calcObjective()

print(result)

simulator.saveResult(result, u"objective")

if simulator.agentApp is not None:
printu" = — = v FE[H O TR HZ1T...")

simulator.join()

sys.exit()
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