#1 6.9 Python FRFF{RAS

AR E AR M/M/m AR, 51 RS T O 0.
import numpy as np

import matplotlib. pyplot as plt

import seaborn as sns # T &IF4KE

B E R
class P(): # #EEZREHIANSS
def init (self, Num, A, WK, WI, ET, FS, ST, R):
self.Num = Num # %5
self A = A # FIKHSIE] B[] 5
self. WT = WT # Z5F5mf(a] i)
self. WK = WK # “TAE” Wf[a] B[R]
self.ET = ET # R&SETLANTENIE] A
self.FS = FS # SR TARMSIE] B [E] A2
self.ST = ST # JFUR TAERTIE] B [A] 55
self.R = R # FRME A

def toilet which(service): # iRI[BIHRZS & PAF H S5 450 s 1] B A ) 2R 5
1t =[]
for i in service:
1t. append (i. R)

return 1t.index(min(1t))

def service minus test(service, m): #
h =[]
for i in range (M) :
if serviceli] != None:
h. append (service[i].R — m)
if min(h) <= 0:
return True
else:

return False

def service None(service):

return [i for i, x in enumerate(service) if x == None]

def service O(service, m):

return [i for i, x in enumerate(service) if x != None and x.R <= m]



def Nature minus(x, y): # HIREUE P RME
if x > vy:
return X — y
else:

return 0

=200 # item¥=
12 # RGHALFE item IS
= 30

= = =2 =
I

np. random. seed (2333)

WK = np. random. uniform(10, 5, size=N) # TAEM[a]FENLA K
A = np. random. uniform(0, K, size=N) # item AN [A]FENLA B
A. sort()

y =[]

for i in range(0, N — 1):
y.append(A[i + 1] - A[i])

y = np. array (y)

Queue = [P(i, A[i], WK[i], 0, 0, 0, 0, 0) for i in range(N)] # U1k Queue

# Xt toilet HIEAIL
Queue[0]. ST = Queue[0]. A
Queue[0].WT = 0
Queue[0].ET = Queue[0]. A
Queue[0].R = Queue[0]. WK

service = [Queuel[0]] + [None for i in rangeM - 1)]

1t =[] # FRH

for k in range(1, N): # item fi%H N\ bFRES 52
m=ylk - 1]

if service minus test(service, m):

# print ("service”, service, end="")
s = list(set((service None(service) + service 0(service, m))))
# print ("iXZ%TF A B Num”, Queue [k]. Num, "B ZI~A”, Queue[k]. A)

if len(1t) == 0:
print ("1, 17, Queuelk]. Num)



v = s[0]
for i in range (M) :
if i == v and service[v] == None:
Queue[k].ET = Queuelk]. A
Queue[k]. ST = Queuelk]. A
service[v] = Queuel[k]
if i == v and service[v] != None:
Queuelk].ET = m - servicelv].R
Queue[k]. ST = Queuelk]. A
Queuelk].R = Queuel[k]. WK
service[v].FS = servicel[v].ST + servicel[v].WK
service[v].R = 0
service[v] = Queuelk]
if 1 !I= v:
if serviceli] != None:
serviceli].R = Nature minus(servicel[i].R, m)
if serviceli].R == 0:
service[i].FS = serviceli].ST + servicel[i].WK
service[i] = None
else:
1t. append (Queue[k])
# print ("1, 0apend”, Queue[k]. Num)
for i in range (M) :
if i in s:
if len(lt) > 1:
serviceli].FS = serviceli].ST + service[i].WK
print ("R 1t”, 1t[0]. Num)
r = 1t. pop(0)
# print("s”, s)
# print (") 1t”, 1t[0])

H

# print ("B {} SRS EH {1 587, format (i, toilet[i]. Num))
# print ("EUH”, . Num, "3 {} RS 67. format (1))

r.ST = servicel[i].FS

r.ET =0

r.R=1r.WK - (m — servicel[il].R)

serviceli].R = 0

serviceli] = r

# if k == 10:
# print ("ST”, toilet[i]. ST, toilet[i]. Num, k)
if len(1t) == 1:

servicel[i].FS = serviceli].ST + servicel[i].WK
service[i]l.R = 0
e = 1t.pop(0)



e.ST = e. A
e.R = e. WK
serviceli] = e
if len(1t) == 0:
serviceli].FS = service[i].ST +service[i].WK
serviceli].R = 0

service[i] = None

else:

service[i].R = Nature minus(service[i].R, m)

else:
B = None in service
#if k ==2
# L = toilet[2]
#K=8B
# print (toilet[2])
if B:
# print (0, 1”7, Queue [k]. Num)
v = service None(service)
for i in range (M) :
if i == v[0]:
Queue[k]. ST = Queuelk]. A
Queuelk].ET = 0
Queuelk].R = Queuel[k]. WK
servicel[i] = Queuel[k]
# if k==2:
# print ("asjdhaskjdhasd”)
if i not in v:

service[i].R = Nature minus(service[i].R, m)

else:
# print (0,07, Queue [k]. Num)
for i in range (M) :
service[i].R = Nature minus(service[i].R, m)
1t. append (Queue[k])
# print ("append”, Queue [k]. Num)
# for i in range (M) :
# if toilet[i] != None:
# print ("Num, 7, toilet[i]. Num, "R”, toilet[i].R)
# print("m”, m)
while len(1t) != 0: # item C&FNA, FENLLFNH



# print ("1t IKE”, len(1t))

= toilet which(service)

<
|

servicel[v].R

»
I

for i in range (M) :
if 1 = v:
# print (toilet[v]. Num, "1£”, v, " Sk % G IR55 587, end="")
service[v].FS = servicel[v].ST + servicel[v].WK
service[v].R = 0
r = 1t. pop(0)
# print (r.Num, "N {} SRS E”. format (v))
r.ST = service[v].FS
r.ET =0
r.R =r. WK
servicel[v] = r
else:
service[i].R = Nature minus(servicelil].R, x)
for i in range(M): # ALFEISEI T TAE
service[i].FS = service[i].ST + servicel[i]. WK
service[i].R = 0
# print (toilet[i]. Num, "f£”, i, "SR % GRS 587, end="")

A=1T]
ST = []
WK = []
FS = []
WT = []

for i in range(N):
A. append (Queue[i]. A)
ST. append (Queue[i]. ST)
WK. append (Queue[i]. WK)
FS. append (Queue[i]. FS)
WT. append (Queue[i]. WT)

A = np. array ()

ST = np. array (ST)

WK = np. array (WK)

FS = np. array (FS)

WT = np. array (WT)

WT = ST - A

sns. set (style="ticks”, context="notebook”)

fig = plt. figure(figsize=(8, 6))

arrivingtime, = plt.plot(A, label="arrivingtime”)
startingtime, = plt.plot(ST, label="startingtime’)
workingtime, = plt.plot(WK, label= workingtime )



finishtime, = plt.plot(FS, label= finishtime’)

waitingtime, = plt.plot(WT, label="waitingtime )

plt. title (("Queuing problem random simulation experiment about {} people to {}
toilets”. format(N, M)).title())

plt. xlabel ("Arriving Time (min)”)

plt. ylabel ("Total Time (min)”)

plt. legend (handles=[arrivingtime, startingtime, workingtime, finishtime,
waitingtime],

loc="upper left’)

plt. show()
print "} MRS E O o8, T 0N, FHEBANERF T 287 format (M, K, N,
np. mean (WT)))



