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(Goodness of Fit Test) (Chi-Square Test)

(Poisson Distribution)

X
V- a7
p(x;2) = ;X=0,112 1..
e= 27183
A
X =A
2=A
(Binomial Distribution)
X
n
X-, ,P) = 7 X=0,1,2 ...
o ) LXJP q
P
q yq=1- P
X =np



(Exponential Distribution)

f{x) P) = pe~px X >0

=0 X

F(x) = \f{x)dx =1- e~px \'x>0

-ce

(Gamma Distribution)

f[X]a, fi) = -¥— xa-xe-px ;
r(a)
=0
X = —
P
L
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(Chi-square Distribution)

X X
f{x-, )= - X>0
2"12((/712)-1)
=0 ,X
e =2.7183
X = =
2=a2=217
(Erlang Distribution)
X 2 X
f{x)n,k) = xk~\e ~  #t> 0
jfLi
2 1
k
k =1

f{x) =ne""™



(Normal Distribution)

(

i1 -(
f{x)",a2) = exp
oN27 v
-=3.14159
e = 27183
X =
2 =02
1 SZ .rril

*

2"

2

; 00 <X <00

0.5
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1.2

HO

H1

f
/=1

W rzEjY
El

;df =

0.05

- 1) -

293

5;E=np



(x)

(k-1) -

(2

294
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8.00-12.00
4.6)
HO
H x
0.05
'
(0,-B,)2
Xi oi = fl Xi* fi Pi Ei = *Pi Adjust (Oi) Adjust (Ei) (0.,-EQ)2
Ei
0 8 0 0.027 1.296 10 5.952 16.386 2.753
1 2 2 0.097 4.656
2 11 22 0.175 8.400 11 8.400 6.760 0.805
3 3 9 0.211 10.128 3 10.128 50.808 5.017
4 9 36 0.192 9.216 9 9.216 0.047 0.005
5 1 5 0.139 6.672 1 6.672 32.172 4.822
6 8 48 0.084 4.032 14 7.632 40.551 5.313
7 1 7 0.043 2.064
8 2 16 0.020 0.960
9 1 9 0.008 0.384
10 2 20 0.003 0.144
> 10 0 0 0.001 0.048
Total 48 174 1.000 48.000 48 48.000 18.715
X =A =3.625
52 =7.601 A"(0.95,6-1-1) = 9-490
18.715 9.490
8.00-12.00

’ 0.05
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8.00-12.00 . ( 4.28)
1
HO '
H I : '

2 0.05
3

X o=fi  Xi*f A =P Adust(©) Adust@  (0.£) (°-

Ei

0 8 0 0086 4128 19 14.208 22.963 1.616

1 1 1 0210  10.080

2 8 16 0259 12432 8 12.432 19.643 1.580

3 10 30 0212 10176 10 10.176 0,031 0.003

4 4 16 0.130 6.240 1 11.184 0.034 0.003

5 2 10 0.064 3.072

6 3 18 0.026 1.248

7 1 7 0.009 0.432

8 0 0 0.003 0.144

9 0 0 0.001 0.048

10 1 10 0.000 0.000

> 10 0 0 0.000 0.000
Total 48 118 1000  48.000 48.000 48.000 3.202
X = A=2.458
52=4.551 -4(0.954-1-1) = 5.990 ;
4.
3.202 5.990

5,

8.00 - 12.00
" 0.05



4.36)
HO
H x 1
0.05
Xi O =fi X *fi
0-2 1 78 78.000
2-5 35 77 269.500
5-8 6.5 29 188.500
>8 95 8 76.000
Total 192 612.000
P
QZ o«
"L F -

?
> % fj R
78.000 0.365
943.250 0.452
1225.250 0.140
722.000 0.043
2968.500 1.000
3.188
5.329
0.598

1.907

2.173

Adjust
*H

()
70.080 78
86.784 7
26.880 29
8.256 8
192.000 192

13.00 - 15.00

13.00- 15.00 .
Adjust
<0,-
)
70.080 62.726
86.784 95.727
26.880 4.494
8.256 0.066
192.000
- (0.954-1-2)
3.840

297

0.895
1.103
0.167
0.008
2173

= 3-840



4.106)

HO

Alj
0.05

X O =fi X *
0-3 15 117 175.500
3-6 45 66 297.000
6-9 75 20 150.000
9-12 105 10 105.000
12-15 135 5 67.500
15-18 165 2 33.000
18-21 195 2 39.000
21-24 225 2 45.000
24-27 255 1 25.500
27-30 285 1 28.500
> 30 315 0 0.000
Total 226 175.500
X = —= 4274
P
2 =19.509
P=-1 =024
1 1

0.05

Xi *fi

263.25
1336.5
1125
1102.5
911.25
544.5
760.5
1012.5
650.25
812.25

8518.5

5.627

0.504
0.250
0.124
0.061
0.030
0.015
0.007
0.004
0.002
0.001
0.002
1.000

113.904
56.500
28.024
13.786
6.780
3.390
1.582
0.904
0.452
0.226
0.452
226.000

Adjust

G)
117
66
20
10

5

8

226

298

Adjust QW
® oV g
113904 9585 0084
56500 90250 1507
28024 64385  2.297
13.786 14334 1040
6780 3168  0.467
7006 0988 0141
226.000 5.627

7(095,61-1) = 9490
9.490
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N~ o o A~ W N R

© o

> 11

B

o o o &~ >~ o N > B 8

174

0.063
0431
0.218
0.109
0.023
0.040
0.034
0.023
0.023
0.000
0.000
0.034

(0,1)

()

0.063
0.494
0.713
0.822
0.845
0.885
0.920
0.943
0.966
0.966
0.966
1.000

300

0.000 - 0.999

8.00- 12.00 .

0-62
63 - 493
494-712
713-821
822 - 844
845 - 884
885-919
920 - 942
943 - 965

966 - 999



© OO ~N o o1l B LW D - O

>= 10

105
114

o
(S ]

_ O O O NN W W O

262

0.401
0.435
0.095
0.034
0.011
0.011
0.008
0.000
0.000
0.000
0.004

0.401
0.836
0.931
0.966
0.977
0.989
0.996
0.996
0.996
0.996
1.000

301

8.00- 12.00 .

0-400

401
836
931
966
977
989

996 -

-835
-930
-965
-976
- 988
-995

999



0-2
2-5
5-8
8-11
11-14
14-17
17-20
20-23
23-26
26-29
29-32
32-35
35-38
38-41
41 -44
44-47
47-50
50-53
53-56
56-59
> 59

51
56
21
15
10

O O P O O D o o BB o Bo o

[N
N

198

0.258
0.283
0.136
0.076
0.051
0.030
0.025
0.010
0.000
0.020
0.000
0.020
0.000
0.000
0.010
0.000
0.000
0.010
0.000
0.000
0.071

0.258
0.540
0.677
0.753
0.803
0.833
0.859
0.869
0.869
0.889
0.889
0.909
0.909
0.909
0.919
0.919
0.919
0.929
0.929
0.929
1.000

8.00- 1200 .

0-257
258 - 539
540 - 676
677 - 752
753 - 802
803 - 832
833 - 858
859 - 868

869 - 888

889 - 908

909 - 918

919-928

929 - 999

302



>= 8

1-3
4-6
7-9
10- 12
13-15
16 - 18
19-21

303

13.00 - 15.00 .

1 78 0.406 0.406 0-405
35 7 0.401 0.807 406 - 806
6.5 29 0.151 0.958 807 - 957
95 B 0.042 1.000 958 - 999

192

2 59 0.562 0.562 0-561

5 33 0.314 0.876 562 - §75

B 10 0.095 0971 876 - 970
11 2 0.019 0.990 971 - 989
14 0 0.000 0.990
17 0 0.000 0.990
2 1 0.010 1.000 990 - 999
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Visual Basic

Version 6.0
1
Parameter
k) 16807
4 () 214783647
(seed) 357897
&»™»Poop); pbr----------
j Generate Random Number +Save Pile |
B
k
s
md
random_number
commander "Click 1] Generate Random number + Save File
cmd_exit_Click Exit
g_complete
Form_Load
text_k_LostFocus k
text_m_LostFocus m
text_seed_LostFocus seed

text_rnd_LostFocus rnd



Dim ,x, k, ,seed As Double

Dim i, rnd As Integer

Private Sub Command_rn_Click()
= random_number(k, ,seed, rnd)

End

Function random_number(r_k,r_ r_ eed
As Double, r_rnd As Integer) As Double
Dim iflenum As Integer
ifilenum = FreeFile
Open c:\poo\program\rd1400000.md” For
Output As #ifilenum
X = seed
Fori= 1To rnd
X=X*k
Do Until X<=
X=X-m
Loop
random”~number = X
Print «ifilenum, str(x)
Next i
Close «ifilenum
Call g_complete

End Function

Private Sub g_complete()
MsgBox ("simulate completed !!")

End Sub

Private Sub Form”~LoadO

text_k.Text=""

text_m.Text =

text_seed.Text =

text_rnd.Text =

End Sub

Private Sub text_k_LostFocus()
k = Val(text_k.Text)

End Sub

Private Sub text_m_LostFocus()
m = Val(text_m.Text)

End Sub

Private Sub text_seed_LostFocus()
seed = Val(text_seed.Text)

End Sub

Private Sub texLrnd_LostFocus()
rnd = Val(text_md.Text)

End Sub

Private Sub cmd_exit_Click()
End

End Sub
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Out Patient Department-

39)

depaitraent

Ba*

day \I}ﬁ

time range

= Service Pattern -

C Single line - 1 stage

r Multiple line - 1 stage

number of seroer

simulate_Click

random_uniform01
o<_interarrival_newcard_mo_a
rx_interarrival_newcard_ 0_p
rxJnterarrivaLnewcard_tu_am
rx_interarrival_newcard_tu_pm
rxjnterarnval_newcard_we_am
rxJnterarrivaLnewcard_we_pm
rx_interarrivaLnewcard_th,.am
rxJ nterarrival_ ewcard_th_pm
rxJ nterarrival_newcard_fr_am

rxJnterarrivsLnewcard_fr_pm

Bhitsh

Patient Department-

oi - B
«

C Single line - 2 stages

Cc Multiple line - 2 stages

(0.1)

-Simulation Result..

average waiting time for queuemg p
average waiting time for system [

»

average queuemg length |

average system length |
average number  patient |

average service time j

round number r

Simulate queueing system
Elit Program

Clear Parameter
Queueing System Simulation

Develop fay

Miss Ornsuda - Slat Dept.
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rx_interamval_oldcard_mo_a

rx_interamvalLoldcard_mo_pm

rxJnteramval_oldcard_tu_am

rx_interarnval_oldcard_tu_pm

rx_interarrival_oldcard_we_am

rx_interarrival_oldcard_we_pm

rx_interarnvalLoldcard_th_am

rxJnteramval_oldcard_th_p

rx_interarrival_oldcard_fr_am

rxJnterarrivaLoldcard_fr_pm

rxjnterarrival_med_ o_am

rx_interamval_med_mo_pm

rxjnterarrival_med_tu_a

rxjnterarrival_med_tu_p

rxjnterarrival_med_we_am

rx_interarrival_med_we_pm

rx_interarrivaLmedJh_a

rx_interarrivaLmed_th_p

rxjnterarrival_med_fr_am

rxjnterarnval_med_fr_pm

rx_interarrival_child_ 0_a

rxjnterarrivaLehid_ o_p

rx_interamval_child_tu_a

rx_interarrival_child_tu_pm

rx_interarrival_child_we_am

rx_interarrival_child_we_pm

rx_interarrivaLchildJh_a

rxJnterarrivaLchild_th_pm

rxjnterarrival_child_fr_am

rx_interarrival_child_fr_p

rxJnterarrival_ortho_r o_am

rxJnterarrival_ortho_ o_pm

rx_interarrival_ortho_tu_a
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rx_interarrival_ortho_tu_pm

rx_interarrivaLortho_we_am

rx_interarrival_ortho_we_pm

rxJ terarrival_ortho_th_a

rx_interarrival_ortho_th_pm

rx_i terarrival_ortho_fr_a

rx_interarrival_orthoJr_pm

rx_interarrival_ent_ o_am

rx_interarrival_ent_mo_pm

rx_inlerarrivaLentJu_am

rx_interarrival_ent_tu_pm

rx_interarrival_ent_we_am

rx_i terarrival_ent_we_p

rx_interarrival_ent_th_am

rx_interarrival_ent_th_pm

rx_interarrival_ent_fr_am

rx_interarrival_ent_fr_pm

rxJnterarrival_cost_mo_am

rx_interarrival_cost_mo_pm

rxJnterarrivaLcost_tu_am

rxJnterarrival_cost_tu_pm

rx_interarrival_cost_we_am

rx_interarrival_cost_we_pm

rx_interarrivaLcost_th_am

rxJnterarrival_cost_th_pm

rx_interarrival_cost_fr_am

rx_interarrival_cost_fr_pm

rx_interarrivaLpayment_mo_am

rx_interarrivaLpayment_mo_pm

rx_interarnvaLpaymenLtu_am

rx_interarrival_payment_tu_p

rx_interarrivaLpayment_we_am

rx_interarrivaLpayment_we_pm
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rxjnterarrival_payment_th_a

rxjnterarrival_payment_th_pm

rx_interarrival_payment_fr_a

rx_i'nterarrival_payment_fr_pm

rx_ ervice_ ewcardl

nx_service_oldcardl

rx_ ervice_costl

<_service_newcard2_mo_am

rx_service_ ewcard2_mo_pm

rx_service_newcard2_tu_am

rx_ ervice_newcard2_tu_pm

rx_ ervice_newcard2_we_a

rx_ ervice_ ewcard2_we_pm

rx_ ervice_newcard2_th_am

rx_ ervice,newcard2_th_p

rx_service_ ewcard2_fr_a

rx_ ervice_newcard2_fr_pm

rx_service_oldcard2_.mo_am

rx_service_oldcard2_ o_pm

rx_service_oldcarci2_tu_a

rx_service_oldcard2_tu_pm

rx_service_oldcard2_we_am

rx_service_oldcard2_we_pm

rx_ ervice_oldcard2_th_am

rx_ ervice_oldcard2Jh_pm

rx_service_oldcard2_fr_am

rx_ ervice_oldcard2_fr_p

rx_service_med_ o_am

rx_service_ ed_mo_p

rx_ ervice_ ed_tu_am

rx_service_medju_pm

rx_service_med_we_am

rx_ ervice_med_we_pm
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rx_service_med_th_am

rx_ ervice_r ed_th_p

rx_service_med_fr_am

rx_service_med_fr_pm

rx_service_child_mo_a

rx_ ervice_child_mo_pm

rx_ ervice_child_tu_am

rx_service_child_tu_pm

rx_ ervice_child_we_a

rx_service_child_we_p

rx_service_child_th_am

rx_ ervice_child_th_p

rx_ ervice_child_fr_am

rx_service_child_fr_pm

rx_service_ortho_mo_am

rx_ ervice_ortho_ 0_p

rx_ ervice_ortho_tu_am

rx_ ervice_ortho_tu_pm

rx_service_ortho_we_a

rx_ ervice_ortho_we_p

rx_ ervice_ortho_th_am

rx_ ervice_ortho_th_p

rx_service_ortho_fr_am

rx_ ervice_ortho_fr_pm

rx_ ervice_e t_mo_am

rx_ ervice,ent_mo_p

rx_service_e t_tu_a

rx_service_ent_tu_pm

rx_ ervice_e t_we_a

rx_service_ent_we_pm

rx_ ervice_e t_th_am

rx_service_e t_th_pm

rx_service_ent_fr_a
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rx_service_ent_fr_pm

rx_ ervice_cost2_mo_am

rx_service,cost2_mo_pm

rx_ ervice_cost2_tu_am

rx_service_cost2_tii_pm

rx_service_cost2_we_am

o<_service_cost2_we_pm

rx_service_cost2_th_am

rx_service_cost2_th_pm

rx_ ervice_cost2_fr_am

rx_service_cost2_fr_pm

rx_service_payment_mo_am

rx_service_payment_mo_pm

rx_service_payment_tu_am

rx_ ervice_payment_tu_pm

rx_ ervice_payment_we_am

rx_seivice_payment_we_pm

rx_service_payment_th_am

rx_service_payment_th_pm

rx_service_payment_fr_am

rx_service_payment_fr_p

rxJnterarrivaLmortho

rxjnterarrivaljortho

rx_interarnval_child1

rx_interamval_child2

rx_interarrival_women

rx_interarrival_morthol

rx_interarrival_mortho2

rx_iriteramval_forthol

<Jnterarrival_meent

rxjnterarnvaljeent

rx_interarrival_mmed

rxjnterarrivaljmed
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rxJnterarrivaLbabyl

rx_interamval_baby?2

rx_ ervice_mortho

rx_ ervicejortho

rx_ ervice_childl

rx_ ervice_child2

rx_service_women

rx_service_morthol

rx_service_mortho2

rx_ ervicejorthol

rx_service_ment

rx_service_fent

rx_service_mmed

n<_sen/ice_fmed

rx_ ervice_babyl

<_service_baby2

set_nostage

calculate_time_arrive_opd

calculate_time_servicel_opd

calculate_time_service2_opd

calculate_time_arrive_ipd

calculate_time_service_ipd

reset_waiting_time

set_startservice_time

calculateJime

calculate_time2

calculate_average_time

set_queue_length_arrival

set_startarrival_time

set_ending_time

List_time_Click

Opt_ipd_Click

OpLopd_Click

run

run

run

run
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set_text_empty

set_start_valuel 1
set_start_value2 2
reset_list_count_arrival tmp
Opt_ linel _Click Single line 1

Opt_ line2_Click Single line 2
Opt_mlinel_Click Multiple line 1
Cpt_mline2_Click T Multiple line 2
Form”~Load

List_dept_Click

List_day_Click run

List_ward_Click run '
Text_nosrv_LostFocus 1
Text_nosrv2_LostFocus 2

TextJongtime_LostFocus run
Text_rnd_LostFocus run
print_simulate_result
exit_Click
clear_click Clear Parameter
load_textfile_data
close_textfile_data
g_complete
random_arrival_opd
random_servicel_opa 1
random_service2_opd 2
random_arrival_ipd
random_serviceJpd

chk”srvno 1

chk_srvno2 2



Dim

Dim

Dim

Dim

Dim

Dim

Dim

Dim

Dim

% n

data_random As String
countl, count2, i, rnd, Ldept, i_day. Ltime, i_startservice_time,Lendservice_time,i_ward, iflenum As Double
longtime, rx_arrival, rx_service, ending_time, rn, tmp_m, nosrv(2), srvno(2), rnd_r , d, nostage As Double
list_count_service(2), list_count_arrival(2), tmp_Illst_count_service(2), tmpJist_count_arrlval(2) As Double
tmp_endservice_previous_time(2), tmp_time(2), I_arrival_time(2), |_service_time(2), Lstartarrival_time(2),
length_system_endservice(2), length_queue_endservice(2) As Double
interarrivaljime, startarrivaljime(2), length_system(2), length_queue(2), service_time(2), startservice_time(2, 100),
waiting_queue_previous(2,100), waiting_queue_current(2,100), waiting_system_previous(2,100),
waiting_system_current(2,100), endservice_previous_time(2,100), endservice_current_time(2,100) As Double
avr_patient_number, avr_service_time(2, 10000), avr_waiting_system(2, 10000), avr_waiting_queue(2, 10000),
avrjength_system(2, 10000), avrjength_queue(2, 10000) As Double

_patient_number, sum_service_time(2), sum_waiting_system(2), sum_waiting_queue(2), sum_length_system(2),
sum_length_queue(2) As Double
cum_sum_service_time(2), cum_sum_waiting_system_previous(2), cum_sum_waiting_system_current(2),
cum_ _waiting_queue(2), cum_sumjength_system(2), cum_sum_length_queue(2), cum_avrjength_system(2),
cum_avr_length_queue(2), cum_avr_service_time(2), cum_avr_waiting_system_previous(2),

cum_avr_waiting_system_current(2), cum_avr_waiting_queue(2) As Double

315



Private Sub simulate_Click()
Dim i, j As Integer
Call setjext_empty
Call set_start_valuel
Call reset_list_count_arrival
Call reset_waiting_time
rmd_r =0
Call load_textfile_data
Do

Fori = 1To nostage

srvno(i) = 0
Next i
d=0
countl =0
count2 =0

Call set_start_value2
Call reset_list_count_arrival
Call reset_waiting_time
Call set_startarrival_time
rnd_run =rnd_r + 1
Call set_startservice_time
Call set_ending_time
Do
Call random_uniform01
If Opt_opd.Value = True Then
Call calculate_time_arrive_opd
Elself OptJpd.Value = True Then
Call calculate_time_arrivejpd
End If
d=d+1
_patient_number = _patient_number +
interarrival_time = rx_arrival
startarrival_time(1) = startarrival_time(1) +
interarrival_time
chk_srvno
Call random_uniform01
If nostage = 1 Then
If OpLopd.Value = True Then
Call calculate_time_service2_opd
Elself Opt_ipd.Value = True Then
Call calculatejime_servicejpd
End If

service_time(1) = rx_service
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Else: Call calculate_time_servicel_opd
service_time(1) = rx_ ervice
End If
For i = 1To nosrv(1)
If i = srvno(1) Then
If endservice_current_time(1, i) > nding_time
Then service_time(1) = 0
End If
End If
Next i
Call calculate_time
If nostage = 2 Then
Call random_uniform01
Call calculateJime_service2_opd
service_time(2) = rx_ ervice - service_time(1)
Fori= 1To nosrv(2)

If

= srvno(2) Then
If endservice_current_time(2, i) > ending_time
Then service_time(2) = 0
End If
End If
Next i
chk_ rvno2
Call calculate_time2
End If
Call set_queue_length_arrival
Fori= 1To nostage
endservice_previous_time(i, srvno(i)) =
endservice_current_time(i, srvno(i))
waiting_queue_previous(i, srvno(i)) =
waiting_queue_current(i, srvno(i))
waiting_system_previous(i, srvno(i)) =
waiting_system_current(i, srvno(i))
Next i
Fori= 1To nostage
sumjength_system(i) = Jength_system (i)
+ length_system(i)
sum_length_queue(i) = sumjength_queue(i)
+ length_queue(i)
Next i
Loop While startarrivaLtime(l) < endingjime
Ifd > 0 Then
Call calculate_average_time

End If



Loop While Abs(cum_avr_waiting_ ystem_current(1)

- cum_avr_waiting_ ystem_previous(1)) > 0.001)

Call close_textfile_data
Call print_simulate_result
Call g_complete

End Sub

Private Sub random_uniform01()
If EOF(iflenum) = "false" Then
Line Input #ifilenum, data_random
Else: MsgBox ("End of file")
End If
rn = Val(data_random) / 2147483647

End Sub

Private Sub rxJnterarrival_newcard_mo_pm()
Iftmp_rn >= 0 And tmp_rn <= 332 Then

rx_arrival = 0

Elself tmp_rn >= 333 And tmp_rn <= 532 Then

rx_arrival = 1

Elself tmp_rn >= 533 And tmp_rn <= 666 Then

rx_arrival = 3

Elself tmp_rn >= 667 And tmp_rn <= 866 Then

rx_arrival = 4

Elself tmp_rn > . 867 And tmpjTi <= 999

Then rx_arrival = 5
End If

End Sub

Function random_arrival_opd(r_dept, r_day, rjiime As

Integer) As Double
tmp_r :0
tmp_rn = rn * 1000
tmp_rn = Round(tmp_rn)
Select Case i_dept
Case 0 '
Select Case Lday
Case 0 '
Select Case Ltime

CaseO '8.00 - 12.00

Call rx_interarrivaLnewcard_mo_am

Case 1 '13.00 - 15.00

Call rxJ nterarrival_newcard_mo_p

End Select

Case 1

317

Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarnval_newcard_tu_a
Case 1 '13.00 - 15.00
Call rx_interarrival_newcard_tu_p
End Select
Case 2 '
Select Case Ltime
CaseO '8.00- 12.00
Call rxJ nterarrival_newcard_we_a
Case 1 '13.00 - 15.00
Call rxJ nterarrival_newcard_we_p
End Select
Case 3 !
Select Case Ltime
CaseO '8.00 - 12.00
Call rxjnterarrivaLnewcard_th_am
Case 1 '13.00- 15.00
Call rx_interarrival_newcard_th_pm

End Select

Case 4 '

Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarrivaLnewcard_fr_a
Case 1 '13.00 - 15.00
Call rxjnterarrival_newcard_fr_pm

End Select

End Select

Select Case Lday

Case 0 '

Select Case Ltime
CaseO '8.00 - 12.00
Call rxJnterarrival_oldcard_ o_am
Case 1 '13.00- 15.00
Call rx_interarrivaLoldcard_mo_pm

End Select

Select Case Ltime
CaseO '8.00- 12.00
Call rx_interarrivaLoldcard_tu_am
Case 1 '13.00- 15.00

Call rxJnterarrivaLoldcard_tu_pm



End Select
Case 2 '
Select Case i_time
Case 0 '8.00- 12.00
Call rx_interarrivaLoldcard_we_a
Case 1 '13.00 - 15.00
Call rxJnterarrivaLoldcard_we_p
End Select
Case 3 '
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxJnterarrival_oldcard_th_a
Case 1 '13.00 - 15.00
Call rx_interarrivaLoldcard_th_pm
End Select
Case 4 ! f
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx | terarrival_oldcard_fr_a
Case 1 '13.00 - 15.00
Call rxJ terarrival_oXcard_fr_pm
End Select
End Select
Case 2
Select Case i_day
Case 0 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_interarrival_med_mo_a
Case 1 '13.00 - 15.00
Call rx_interarrival_med_mo_pm
End Select
Case 1 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxjnterarrival_med_tu_am
Case 1 '13.00- 15.00
Call rxjnterarrival_medju_pm
End Select
Case 2 !
Select Case Ltime
Case 0 '8.00- 12.00
Call rxjnterarrival_med_we_am

Case 1 '13.00- 15.00

Call rxjnterarnval_med_we_pm
End Select
Case 3 '
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_interarrivaLmed_th_am
Case 1 '13.00 - 15.00
Call rx_interarrival_med_th_p
End Select
Case 4 !
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_interarrival_med_fr_am
Case 1 '13.00- 15.00
Call rxjnterarrival_med_fr_pm
End Select
End Select
Case 3
Select Case i_day
Case 0 '
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_interamval_child_mo_am
Case 1 '13.00 - 15.00
Call rxJnterarrival_child_mo_pm
End Select
Case 1
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxjnteramval_childju_am
Case 1 '13.00 - 15.00
Call rx_interarrival_child_tu_pm
End Select
Case 2 '
Select Case Ltime
Case 0 '8.00- 12.00
Call rxjnterarrival_child_we_am
Case 1 '13.00- 15.00
Call rx_interarrivaLchild_we_p
End Select
Case 3 '
Select Case Ltime
CaseO '8.00 - 12.00

Call rxJnterarrivaLchild_th_am
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Case 1  '13.00- 15.00
Call rxJnterarrivaLchild_th_pm
End Select
Case 4 !
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_interarrivaLchild_fr_am
Case 1 '13.00 - 15.00
Call rx_Interarrival_child_fr_pm
End Select
End Select
Case 4
Select Case Lday
Case 0 '
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_interarrival_ortho_mo_a
Case 1 '13.00 - 15.00
Call rxJnterarriva!_ortho_mo_p
End Select
Case 1
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxjnterarrival_ortho_tu_am
Case 1 '13.00 - 15.00
Call rxJnterarrival_ortho_tu_pm
End Select
Case 2 !
Select Case Ltime
CaseO  '8.00 - 12.00
Call rxJnterarrival_ortho_we_am
Case 1 '13.00 - 15.00
Call rxJnteramval_ortho_we_pm
End Select
Case 3 '
Select Case Ltime
CaseO '8.00- 12.00
Call rx_interarrival_orthoJti_am
Case 1 '13.00 - 15.00
Call rxjnterarrival_ortho_th_pm
End Select
Case 4 !
Select Case Ltime

Case 0 '8.00 - 12.00
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Call rx_interarrival_ortho_fr_am
Case 1 '13.00- 15.00
Call rxJdnterarrivaLortho_fr_pm
End Select
End Select
Case 5 '
Select Case Lday
Case 0 '
Select Case Ltime
CaseO '8.00 - 12.00
Call rxJdnterarrival_ent_mo_am
Case 1 '13.00 - 15.00
Call rxJnterarrival_ent_mo_pm
End Select
Case 1 !
Select Case Ltime
CaseO '8.00 - 12.00
Call rxjnterarrival_ent_tu_am
Case 1 '13.00 - 15.00
Call rxjnterarrival_ent_tu_pm
End Select
Case 2
Select Case Ltime
CaseO  '8.00 - 12.00
Call rxJnterarnvaLent_we_am
Case 1 '13.00 - 15.00
Call rx_interarrival_ent_we_pm
End Select
Case 3 '
Select Case iJime
CaseO '8.00 - 12.00
Call rxJnterarrivaLent_th_am
Case 1 '13.00 - 15.00
Call rxJnterarrivaLent_th_pm
End Select
Case 4
Select Case Ltime
CaseO '8.00- 12.00
Call rx_interarrivaLent_fr_am
Case 1 '13.00 - 15.00
Call rx_interarrivaLenLfr_pm
End Select

End Select



Case 6 !
Select Case Lday
Case 0 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxJnterarrival_cost_mo_am
Case 1 '13.00 - 15.00
Call rxJnterarrival_cost_mo_pm
End Select
Case 1 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rxJnterarnval_cost_tu_am
Case 1 '13.00 - 15.00
Call rx_interarrival_cost_tu_p
End Select
Case 2 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_interarrival_cost_we_am
Case 1 '13.00- 15.00
Call rx_interarrival_cost_we_p
End Select
Case 3 '
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarrival_cost_th_a
Case 1 '13.00 - 15.00
Call rxJnterarrivaLcost_th_pm
End Select
Case 4 !
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarrivaLcost_fr_am
Case 1  '13.00 - 15.00
Call rx_interarrivaLcosLfr_pm
End Select
End Select
Case 7 !
Select Case Lday
Case 0 !
Select Case Ltime
CaseO '8.00 - 12.00

Call rx_interarrivaLpayment_mo_a
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Case 1 '13.00 - 15.00 ."
Call rxJnterarrivaLpayment_mo_prn
End Select
Case 1 '
Select Case Ltime
CaseO '8.00- 12.00
Call rx_interarnval_paymenLtu_a
Case 1 '13.00 - 15.00
Call rx_interarrival_payment_tu_pm
End Select
Case 2 !
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarnval_payment_we_am
Case 1 '13.00 - 15.00
Call rx_interarnval_payment_we_pm
End Select
Case 3 !
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_interarrival_payment_th_am
Case 1 '13.00 - 15.00
Call rxJnterarrival_paymenLth_p
End Select
Case 4 '
Select Case Ltime
CaseO '8.00 - 12.00
Call rxjnterarrival_payment_fr_a
Case 1 '13.00- 15.00
Call rx_interarrival_payment_fr_pm

End Select

End Select

End Select

random_arrivaLopd = rx_arrival

End Function



Private Sub rx_ ervice_payment_mo_am()
Iftmp_rn >= 0 And tmp_ <= 954 Then
rx_ ervice = 1
Elself tmp_rn >= 955 And tmp_m <= 989 Then
rx_service = 3.5
Elself tmp_rn >= 990 And tmp_ <= 997 Then
rx_service = 6.5
Elself tmp_rn >= 998 And tmp_rn <= 999 Then
rx_ ervice = 9.5

End If

End

Function random_servicel_opd() As Double

tmp_rn =0
tmp_rn = * 100
tmp_rn = Round(tmp_r )

If OpLsline2.Value = True Then
Ifi_dept = 0 Then
Call rx_ ervice_newcardl
Elself Ldept = 6 Then

Call rx_service_costl
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Case 1 '13.00- 15.00
Call rx_ ervice_newcard2_mo_pm
End Select
Case 1 !
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ ervice_newcard2_tu_am
Case 1 '13.00 - 15.00
Call rx_ ervice_newcard2_tu_pm
End Select
Case 2 !
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_service_newcard2_we_am
Case 1 '13.00 - 15.00
Call rx_ ervice_newcard2_we_pm
End Select
Case 3
Select Case Ltime
Case 0 '8.00- 12.00

Call rx_service_newcard2_th_am

Case 1  '13.00 - 15.00
End If Call rx_service_newcard2_th_pm
Elself Opt_mline2.Value = True Then End Select
If Ldept = 1 Then Case 4 !

Call rx_service_oldcard1
End If
End if
random_servicel_opd = rx_service

End Function

Function random_service2_opd(r_dept, r_day, r_time As

Integer) As Double Case 1

tmp_rn =0
tmp_rn = * 1000
tmp_ = Round(tmp_ )

Select Case Ldept
Case 0 '
Select Case Lday
Case 0 ! End
Select Case Ltime Case 1
Case 0 '8.00- 12.00

Call rx_ ervice newcard2 mo am

Case 0

Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_ ervice_newcard2_fr_am
Case 1 '13.00 - 15.00

Call rx_service_newcard2_fr_pm

End Select

End Select

Select Case i_day

Case 0 !

Select Case Ltime
Case 0 '8.00- 12.00
Call rx_service_oldcard2_mo_am
Case 1 '13.00- 15.00
Call rx_service_oldcard2_mo_pm

Select

Select Case Ltime

'8.00- 12.00



Call rx_service_oldcard2_tu_am
Case 1 '13.00 - 15.00
Call rx_ ervice_oldcard2_tu_pm
End Select
Case 2 '
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_service_oldcard2_we_am
Case 1 '13.00 - 15.00
Call rx_service_oldcard2_we_pm
End Select
Case 3 '
Select Case ijime
CaseO '8.00- 12.00
Call rx_ ervice_oldcard2jh_am
Case 1 '13.00 - 15.00
Call rx_service_oldcard2Jh_pm
End Select
Case 4 !
Select Case ijime
CaseO '8.00- 12.00
Call rx_service_oldcard2Jr_am
Case 1 '13.00 - 15.00
Call rx_service_oldcard2Jr_pm
End Select
End Select
Case 2 '
Select Case i_day
Case 0 '
Select Case ijime
CaseO '8.00 - 12.00
Call rx_ ervice_med_mo_am
Case 1 '13.00 - 15.00
Call rx_ ervice_med_mo_pm
End Select
Case 1 !
Select Case ijime
CaseO '8.00 - 12.00
Call rx_service_medju_am
Case 1 '13.00- 15.00
Call rx_ ervice_medJu_pm
End Select
Case 2

Select Case ijime
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CaseO '8.00 - 12.00
Call rx_service_med_we_am
Case 1  '13.00 - 15.00
Call rx_service_med_we_pm
End Select
Case 3 '
Select Case ijime
CaseO '8.00 - 12.00
Call rx_service_medjh_am
Case 1 '13.00 - 15.00
Call rx_service_medjh_p
End Select
Case 4
Select Case ijime
CaseO '8.00 - 12.00
Call rx_ ervice_medjr_am
Case 1 '13.00 - 15.00
Call rx_service_medjr_pm
End Select
End Select
Case 3 !
Select Case Lday
Case 0
Select Case ijime
CaseO '8.00 - 12.00
Call rx_service_child_mo_am
Case 1 '13.00 - 15.00
Call rx_service_child_mo_pm
End Select
Case 1
Select Case ijime
CaseO '8.00 - 12.00
Call rx_ ervice_childju_am
Case 1 '13.00 - 15.00
Call rx_ ervice_childju_pm
End Select
Case 2 '
Select Case ijime
CaseO  '8.00 - 12.00
Call rx_service_child_we_am
Case 1 '13.00 - 15.00
Call rx_service_child_we_pm

End Select



Case 3
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_service_child_th_am
' Case 1 '13.00 - 15.00
Call rx_ ervice_child_th_p
End Select
Case 4 ' f
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_ ervice_chilc_fr_am
Case 1 '13.00-15.0C
Call rx_service_chi' _fr_pm
End Select
End Select
Case 4
Select Case i_day
Case 0
Select Case Ltime
Case 0 '8.00- 12.0C
Call rx_service_ortho_~io_am
Case 1 '13.00 -15.03
Call rx_ ervice_ortho_mo_p
End Select
Case 1
Select Case Ltime
CaseO  '8.00 -12.03
Call rx_service_orthc_tu_a
Case 1 '13.00 -15.0D
Call rx_service_ortho_tu_pm
End Select
Case 2
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_ ervice_orthc_.".e_am
Case 1 '13.00 - 15.00
Call rx_service_ortho_we_pm
End Select
Case 3
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_service_ortho_th_am
Case 1 '13.00- 15.00

Call rx_service_ortho_th_pm
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End Select
Case 4
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_ ervice_ortho_fr_am
Case 1 '13.00 - 15.00
Call rx_ ervice_ortho_fr_p
End Select
End Select
Case 5
Select Case i_day
Case 0
Select Case iJime
CaseO  '8.00 - 12.00
Call rx_service_ent_mo_am
Case 1 '13.00 - 15.00
Call rx_ ervice_ent_mo_pm
End Select
Case 1
Select Case Ltime
CaseO '8.00- 12.00
Call rx_service_ent_tu_am
Case 1 '13.00 - 15.00
Call rx_service_ent_tu_pm
End Select
Case 2
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_service_ent_we_am
Case 1 '13.00 - 15.00
Call rx_ ervice_ent_we_pm
End Select
Case 3
Select Case Ltime
CaseO '8.00 - 12.00
Call rx_service_ent_th_am
Case 1 '13.00- 15.00
Call rx_ ervice_ent_th_p
End Select
Case 4
Select Case Ltime
CaseO '8.00- 12.00

Call rx_service_ent_fr_am



Case 1 '13.00- 15.00
Call rx_service_ent_fr_pm
End Select
End Select
Case 6
Select Case Lday
Case 0
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ ervice_cost2_ 0_a
Case 1 '13.00 - 15.00
Call rx_service_cost2_ o_pm
End Select
Case 1
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ ervice_cost2ju_am
Case 1 '13.00 - 15.00
Call rx_service_cost2_tu_pm
End Select
Case 2
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_ ervice_cost2_we_am
Case 1 '13.00 - 15.00
Call rx_ ervice_cost2_we_p
End Select
Case 3
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ ervice_cost2_th_a
Case 1 '13.00 - 15.00
Call rx_service_cost2_th_pm
End Select
Case 4
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_service_cost2_fr_am
Case 1 '13.00 - 15.00
Call rx_ ervice_cost2_fr_p
End Select
End Select
Case 7

Select Case i_day
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Case 0
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_service_payment_mo_am
Case 1 '13.00- 15.00
Call rx_service_payment_mo_pm
End Select
Case 1
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ ervice_payment_tu_am
Case 1 '13.00 - 15.00
Call rx_service_paymentju_pm
End Select
Case 2
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_service_payment_we_am
Case 1 '13.00 - 15.00
Call rx_ ervice_payment_we_pm
End Select
Case 3
Select Case Ltime
Case 0 '8.00- 12.00
Call rx_ en/ice_payment_th_a
Case 1 '13.00 - 15.00
Call rx_service_payment_th_pm
End Select
Case 4
Select Case Ltime
Case 0 '8.00 - 12.00
Call rx_ ervice_payment_fr_am
Case 1 '13.00 - 15.00
Call rx_service_payment_fr_pm
End Select

End Select

End Select
random_service2_opd = rx_service

End Function

Private Sub rx_interarnval_mortho()

If tmp_rn >= 0 And tmp_rn <= 812 Then

rx_arrival = 0

Elself tmp_rn >= 813 And tmp_rn <= 999 Then



rx_arrival = 1
End If

End Sub

Function random_arrivaldpd(r_ward As Integer) As Double
tmp_rn =0
tmp_rn = * 1000

tmp_m = Round(tmp_rn)

Select Case Lward
Case 0 '
Call rxJnterarrivaLmortho
Case 1 '
Call rxjnterarrivaljortho
Case 2 ! 1
Call rxjnterarrival_child1
Case 3 ' 2
Call rxjnterarrival_child2
Case 4 !
Call rxJnterarrivaLwomen
Case 5 ' 1
Call rxJnterarrival_morthol
Case 6 ' 2
Call rx_interarrivaLmortho2
Case 7 '
Call rxJnterarrival_forthol
Case 8 !
Call rxJnterarrivaLment
Case 9 '
Call rx_interarrival_fent
Case 10 '
Call rx_interarrival_mmed
Case 11 '
Call rxjnterarrivaljmed
Case 12 ! 1
Call rxJnterarrivaLbabyl
Case 13 ! 2
Call rxjnterarrival_baby2
End Select
random_arrival_ipd = rx_arrival

End Function
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Private Sub rx_ ervice_women()
Iftmp_rn >= 0 And tmp_rn <= 613 Then
rx_service = 1.5
Elself tmp_rn >= 614 And tmp_rn <= 863 Then
rx_service = 4.5
Elself tmp_rn >= 864 And tmp_rn <= 949 Then
rx_service = 7.5
Elself tmp_rn >= 950 And tmp_rn <= 978 Then
rx_service = 10.5
Elself tmp_rn >= 979 And tmp_rn <= 999
Then rx_service = 13.5
End If

End Sub

Function random_service_ipd(r_ward As Integer) As
Double

tmp_rn =0

tmp_rn = * 1000

tmp_rn = Round(tmp_rn)

Select Case Lward
Case 0
Call rx_ ervice_mortho
Case 1 '
Call rx_service_fortho
Case 2 ! 1
Call rx_service_child1l
Case 3 ! 2
Call rx_service_child2
Case 4 '
Call rx_service_women
Case 5 ' 1
Call rx_service_morthol
Case 6 ! 2
Call rx_service_mortho2
Case 7 !
Call rx_service_forthol
Case 8 !
Call rx_service_ment
Case 9 !
Call rx_ ervicejent

Case 10 !

Call rx service mmed



Case 11 ’
Call rx__service_fmed
Case 12 ! 1
Call rx_ ervice_babyl
Case 13 ’ 2
Call rx_service_baby2
End Select
random_service_ipd = rx_service

End Function

Function chk_srvno() As Integer
Dim i As Integer
If Opt_mlinel.Value = True Then
Call random_uniform01
m = Round(rn * 100)
Fori= 1To nosrv(1)
Ifrn >= ((i -1) / nosrv(1)) * 100 And
m <= ((I/ nosrv(1)) * 100) - 1 Then
srvno(l) =i
End If
Next i
Else: srvno(l) = 1
tmp_endservice_previous_time(1) =
endservice_previousJime(1, 1)
For i = 2 To nosrv(1)

If tmp_endservice_previousJime(1) >
endservice_previous_tlme(1, i) Then
srvno(1) =i

tmp_endservice_previousJime(1) =

endservice_previous_time(1,

End If
Next i
End If
chk_srvno = srvno(l)

End Function

Function chk_srvno2() As Integer
Dim i As Integer
srvno(2) = 1
tmp_endservice_previous_time(2) =
endservice_previous_time(2, 1)

For i = 2 To nosrv(2)

If tmp_endservice_previous_time(2) >
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endservice_previous_time(2, i) Then
srvno(2) =i
tmp_endservice_previous_time(2) =
endservice_previous_time(2, i)
End If
Next i
chk_srvno2 = srvno(2)

End Function

Private Sub set_nostage()
If Opt_slinel .Value = True Or Opt_mlinel.Value = True
Then nostage = 1
Elself Opt_sline2.Value = True
Or Opt_mline2.Value = True Then nostage =
2
End If

End Sub

Private Sub calculate_time_arrive_opd()
rx_arrival = random_arrival_opd(Ust_dept.Ustindex.
List_day.Listindex, ListJime.Listindex)

End Sub

Private Sub calculateJime_servicel_opd()
If Opt_sline2.Value = True Or Opt_mline2.Value =
True
Then O<_service = random_servicel_opd()
End If

End Sub

Private Sub calculate_time_service2_opd()
rx_service =

random_service2_opd(List_dept.Listindex,

List_day.Listindex, ListJime.Listindex)

End Sub

Private Sub calculatejime_arrivejpd()
rx_arrival = random_arnvalJpd(List_ward.Listindex)

End Sub

Private Sub calculatejime_service_ipd()
rx_service = random_serviceJpd(List_ward.Listindex)

End Sub
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Private Sub reset_waiting_time() Else: waiting_queue_current(1, i) = 0
Dim i As Integer End If
Forj = 1 To nostage waiting_system_current(1, i) =
Fori= To 100 waiting_queue_current(l, i) +
waiting_system_previous(j, i) = 0 service_time(1)
waiting_system_current(j, i) = 0 endservice_current_time(1, i) = startarrival_time(1) +
waiting_queue_previous(j, i) = 0 waiting_system_current(1, i)
waitingjqueue_current(j, i) = 0 If nostage = 2 Then
endservice_previous_time(j, i) = 0 startarrival_time(2) = endservice_current_time(1, i)
endservice_current_time(j, i) = 0 End If
startservice_time(j, i) = 0 Else: startservice_time(1,i) =0
Next i waiting_queue_current(1, i) = 0
Next j waiting_system_current(1, i) = 0
End Sub endservice_currentjime(11i) = 0
End If
Private Sub set_startservice_time() If endservice_current_time(1, i) > ending_time Then
Dim iAs Integer startservice_time(1,i) = 0
Fori= 1 To nosrv(1) service_time(1) =0
startservice_time(1,i) = 0 endservice_current_time(1, i) = 0
If startservicejime(11i) <= startarrival_time(1) waiting_queue_current(1,i) = 0
Then waiting_system_current(1, i) = 0
startservice_time(1, i) = End If
startarrival_time(1) Ifd > nosrv(1) Then
End If If endservice_previous_time(1,i) = 0 Then
Next i startservice_time(1, i) = 0
End Sub service_time(1) = 0

endservice_current_time(1, i) = 0

Private Sub calculate_time() waiting_queue_current(1,i) = 0
Dim i As Integer waiting_system_current(1,i) = 0
Call set_startservice_time End If
For i = 1 To nosrv(1) End If
Ifi = srvno(1) Then If endservice_current_time(1,i) > 0 Then
If endservice_previousjime(1, i) <= countl = countl + 1
startarrival_time(1) And d > nosrv(1) Then End If
startservice_time(l. i) = startarrivaljime(l) If endservice_current_time(11i) <= endingjime Then
Elself endservice_previous_time(1, i) > sum_waiting_system(1) = _waiting_system(1)
startarrival_time(1) And d > nosrv(1) Then + waiting_system_current(1, i)
startservice_time(1. i) = sum_waiting_queue(1) = _waiting_queue(1)
endservice_previous_time(1, i) + waitingJ}ueue_current(1, i)
End If End If
If startservicejime(1, i) > startarrivaLtime(l) Then Next i
waiting_queue_current(11i) = For i = 1To nosrv(1)
startservice_time(1, i) - If i = srvno(1) Then

startarrival_time(1) If endservice_currentjime(1, i) <= endingjime



Then sum senvice time(1) =

_service time(1) + servicejime(l)

Bd If
Bd If
Next i
Bd Qb

Private Sub calculate time2()
Dmi As Integer
ffd=1Then
startsenice time(2, 1) =
endsenice current time(1, 1)
Bd If
ffd=2Then
startsenvice time(2, 2 =
endservice_currentjime(1, 1)
Bd f
For 1= 1To nosv(2)
Iifi =svo(2) Then
If endsenice pravious time(2, i) <=
startarival_time(?) And d>nosrv2) Then
startsenice tine(2, i) = startamval_time(2)
Bself endservice_previousjime(2, i) >
startarrivaljime(2) And d > nos(2)
Then startservicgjime(2, i) =
endservicgjoreviousjime(2, i)
Bd If
If startsarvice time(2, i) > startarmival_time(2)
Then waiting queve curent(2. i) =
Startsenvice time(2, i) -
startamval_time(2)
Hse waiting,q eve curent(2, i) =0
Bd f
viaiting system curent(2, i) =
Viaiting quee ¢ mer(2, i) +
servicgjime(2)
endservice_currentjime(2, i) =
startarival_tine(2) +
viaiting system currert(2, i)
Hse startsenvicgime(2, ) =0
viaiting, oeve current(2, i) =0
waiting system curent(2, i) =0
endservice _currentjime(2, i) =0

End If
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If endsenvice current time(2, i) > endingjime Then
startarrivaljime(2) =0
startsenvicgjime(2, i) =0
senice time(2) =0
endsenice curent time(2, i) =0
viaiting et curent(2, ) =0
waiting system curent(2, i) =0

Bd If
ifd > nosv(2) Then
If endservicejoreviousjime(2, i) =0Then
startarrival_tine(2) =0
Startservice time(2, ) =0
servicgjime(2) =0
endsenvice current tine(2, i) =0
Weiting queue curent(2, i) =0
Weiting system current(2, i) =0
B If
Bd if
If endsenvice_current time(2, i) >0Then
cout2 =count2 + 1
B If
If endsenvice_current time(2, i) <= endingjime
Then _waiting system(2) =
sumwaiting  ystem(2) +
viaiting system current(2, i)
_Weitingjoueue(?2) =
_\aiting oueve(?2) +
Waiting queue current(2, i)
Bd If
Next i
Fori=1Tonsv?)
Iif 1=svno2) Then
If endservice _currentjime(2, i) <=
endingjime Then sum servicejime(2) =
sum servicejime(2) +senicedime(2)
Bd If
Bd If
Nex i

BdSb



Private Sub calculate_average_time()
Dim i As Integer
For i = 1 To nostage
Ifi= 1Then
avr_waiting_system(i, rnd_run) =
Val(sum_waiting_system(i) / count"!)
avr_waiting_queue(i, rnd_run) =
Val(sum_waiting_queue(i) / countl)
avr_service_time(i, rnd_run) =
Val(sum_service_time(i) / countl)
Elself i = 2 Then

avr_waiting_system(i, rnd_run) :

Val(sum_waiting_system(i) / count2)

avr_waiting_queue(i, rnd_run) =

Val(sum_waiting_queue(i) / count2)

avr_service_time(i, rnd_run) =
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cum_avr_waiting__system_current(i) =

Val(cum_sum_waiting_system_current(i) / rnd_run)

cum_avr_waiting_queue(i) =

Val(cum_sum_waiting_queue(i) / rnd_run)

cum_avr_length_system(i) =

Val(cum_sumjength_system(i)/rnd_run)

cum_avr_length_queue(i) =

Val(cum_sumjength_queue(i) / rnd_run)

cum_avr_service_time(i) =

Val(cum_  _service_time(i) / rnd_run)

Next i

End Sub

Private Sub set_queue_length_arrival()

Dim i, a, j As Integer

Forj = 1 To nostage

tmp_list_count_service(j) = 0

Val(sum_service_time(i) / count2)

End If

avr_length_system(i, rnd_run) =

Val(sum_length_system(i) / d)
avr_length_queue(i, rnd_run) =
Val(sum_length_queue(i) / d)
cum_sum_waiting_system_current(i) =
Val(cum_sum_waiting_system_current(i) +
avr_waiting_system(i, rnd_run))
cum_sum_waiting_queue(i) =
Val(cum_sum_waiting_queue(i)
+ avr_waiting_queue(i, rnd_run))
cum_sum_length_system(i) =
Val(cum_sum_length_system(i)
+ avr_length_system(i, rnd_run))
cum_sum_length_queue(i) =
Val(cum_sum_lengthjqueue(i) +
avr_length_queue(i, rnd_run))
cum_sum_service_time(i) =
Val(cum_sum_service_time(i) +
avr_service_time(i, rnd_run))

If rnd_run = 1 Then
cum_avr_waiting_system_previous(i) = Val(O)
Else: cum_avr_waiting_system_previous(i) =

Val(cum_avr_waiting_system_current(i))

End If

list_count_service(j) = 0
list_count_arrival(j) = 0
i = srvno(j)

list_startarrival(j).Addltem startarrivaLtime(j)

list_endservice(j).Addltem endserice_current_time(j, i)

list_count_arrival(j) = list_startarrival(j).ListCount

list_count_service(j) : list_endservice(j).ListCount

length_system(j) = list_count_service(j)

If list_count_service(j) = 1 Then

length_queue(j) = 0

Elself length_system(j) > nosrv(j) Then

length_queue(j) = length_system(j) - nosrv(j)

Else: length_queue(j) = 0

End If

tmp_list_count_service(j) = list_endservice(j).ListCount

Do

If tmp_list_count_service(j) > 0 Then

list_count_service(j) = tmp_list_count_service(j)

End If



If list_count_service(j) = 1 Then
Lservicejime(j) =
Val(list_endservice(j).List(list_count_service(j) - 1))
Elself list_count_service(j) > 1 Then
Lservice_time(j) =
al(list_endservice(j).List(list_count_service(j) -
2)
End If
I_arrival_time(j) =

Val(list_startarrival(j).List(list_count_arrival(j) - 1))

If I_servicejime(j) <= Larrivaljime(j) Then

If list_count_service(j) > 1 Then

length_system(j) = length_system(j) - 1

If length_queue(j) > 0 Then

length_queue(j) = length_queue(j) -

End If
list_startarrival(j).Removeltem (list_count_service(j) - 2)
list_endservice(j).Removeltem (list_count_service(j) - 2)
list_count_service(j) = list_endservice(j).ListCount

list_count_arrival(j) = list_startarrival(j).ListCount

a=0
For a = 0 To list_count_seivice(j) - 1
Lservicejime(j) = Val(list_endservice(j).List(a))
Larrivaljime(j) = Val(list_startarrival(j).List(a))
Next
End If
End If
tmpJist_count_service(j) = tmp_list_count_service(j) - 1
Loop While tmpJist_count_service(j) -1 >0
Next j

End Sub

Private Sub set_startarrivaljime()
Ifijime =0 Then
startarrivaljime(l) = Val(O)
Else: startarrivaljime(l) = Val(300)
End If

End Sub

Private Sub set_endingjime()
If OpLopd.Value = True Then

Ifijime = 0 Then

endingjime = 240
End If
Ifijime = 1Then
endingjime =420
End If
End If
If OptJpd.Value = True Then
endingjime = 30 * longtime
End If

End Sub

Private Sub exit_Click()
End

End Sub

Private Sub ListJime_Click()
ijime = ListJime.Listindex

End Sub

Private Sub OptJpdJSlickO
Frame_ipd.Enabled = True
List.ward.BackColor = &FI80000005

List ward.Enabled = True

TextJongtime.BackColor = &FI80000005

Textjongtime.Enabled = True

Frame_s™_pattern. Enabled = True
OpLslinel.Enabled = True

Opt_mlinel .Enabled = True

Text.nosrv.BackColor = &H80000005

Text.nosrv. Enabled = True

Frame.opd.Enabled = False
Opt.sline2.Enabled = False

Opt_mline2.Enabled = False

Text_nosrv2.BackColor = &H8000000F

Text_nosrv2.Enabled = False
List.dept.BackColor = &H8000000F
List.dept.Enabled = False
List.day.BackColor = &H8000000F
List.day.Enabled = False
ListJime.BackColor = &H8000000F
Listjime. Enabled = False

End Sub
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sum_patient_number = 0
Private Sub Opt_opd_Click() avr_patient_number = 0

Frame_opd.Enabled = True

LisLdept.BackColor = &H80000005 Forj = 1To nostage

Listjjept. Enabled = True list_count_service(j) = 0
LisLday.BackColor = &H80000005 list_count_arrival(j) = 0
List_day. Enabled = True tmp_list_count_service(j) = 0
List_time.BackColor = &H80000005 tmp_list_count_arrival(j) = 0
Listjime.Enabled = True length_system(j) = 0

length_queue(j) = 0

Frame_srv_pattern.Enabled = True length_system_endservice(j) = 0
Opt_slinel .Enabled = True length_queue_endservice(j) = 0
Opt_sline2.Enabled = True tmp_endservice_previousJime(j) = 0
Opt_mlinel. Enabled = True seivice_time(j) = 0

OpLmline2.Enabled = True tmp_time(j) = 0

Text_nosrv.BackColor = &H80000005 |_service_time(j) = 0

Text_nosrv.Enabled = True LstartarrivaLtime(j) = 0
Text_nosrv2.BackColor = &H80000005 sum_waiting_system(j) = 0
Text_nosrv2.Enabled = True cum_sum_waiting_system_previous(j) = 0

cum_sum_waiting_system_current(j) = 0

Framejpd. Enabled = False sum_waiting_queue(j) = 0
LisLward.BackColor = &H8000000F cum_sum_waiting_queue(j) = 0
List_ward.Enabled = False sum_length_system(j) = 0

cum_sum_length_system(j)) 0

TextJongtime.BackColor = &H8000000F sum_length_queue(j) = 0
Textjongtime. Enabled = False cum_sum_length_queue(j) = 0
End Sub cum_avr_waiting_system_previous(j) = 0

cum_avr_waiting_system_current(j) = 0

Private Sub set_text_empty() cum_avr_waiting_queue(j) =0

Text_wq.Text = cum_avr_length_system(j) = 0

Text_ws.Text = cum_avr_length_queue(j) = 0

TextJq.Text ="" sum_service_time(j) = 0
Textds.Text ="" cum_avr_service_time(j) = 0

Text_num.Text = cum_sum_service_time(j) = 0

text mdText ="" Fori= 1To 10000

Text_srvtime.Text = avrjength_queue(j, i) = 0
End Sub avr_length_system(j, 0 = 0

avr_waiting_queue(j, 0 = 0

Private Sub set_start_valuel() avr_waiting_system(j, i) = 0
Dim i,j As Integer avr_service_time(j, i) = 0
Call set_nostage Next i
Next j
interarrivaljime = 0 End Sub

endingjime =0



Privete Qb set start value?()
Dmi As Integer
Fori=1Tonostage
length system(i) =0
length queue()) =0
tnp endsenice pravious tine() =0
startarmival time(j) =0
servicgjime(i) =0
tmpjime(i) =0
Lservicejime(i) =0
| startarmival_time(j) =0
_Weiting systerr(i) =0
_Weiting oueue()) =0
sum length systen(j) =0
Jength queve(i) =0
_senvice time()) =0
Next i
Bd Qb

Privete SLb reset list count,amival()
DOmi, j As Integer

Fori = 1To nostage
list_count_amival() =list_startarrival(i).listCourt
If list_count,armival(i) >0Then
B))
list_startamival(j).Removeltemn (0
list endsenvice(i). Renoveltem (O
list_court_amival(i) =
list_startamival(j).ListCount
Loogp While list_court_arival() >0
Bd If
Next i
BdSb

Pivete Sub print_simulate resut()
Omi As Integer
aw_patient_nunber =
Val(Formrat((sum patient_nuntoer / md run).

Text wo Text = Fomret(cum avr waiting queue(l),
"HHHEH0000) & &' &
Fomat(cum avr waiting queue(2),
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"HHHEH0.000") &

Text_ws.Text =
Fomat(cum awr waiting system current(2),
"HHHHHO.0007) & - - & B8

Formret(cum awr_ waiting system currert(2),
“Hi# ##0.000") & T

Text g Text = Formret(cum awr_length queue(l),
"HHHAHD) & &T &

Fomret(cum awr_length queue(2), "###07) &)

TextJs.Text = Format(cum_avr_length_system(1),

Fomret(cum awrdength system(2), "###0) &Y
Text numText =awr_patient_number
Text sviime. Text = Fomrat(cum awr_senice time(1),
"HHEHH0.000") T&
FOmet(cum awr_sevice ime(2), "#H##0000) &Y
tet mdText =md run
Bd Sio

Pivae Sb g conplete()
MsgBox ('simulate completed 1)
Bd Qb

Private Qb load textfilejdata()
ifilenum = FrecHle
Qpen "c\poo\programird1400000.md" Far Input As
Hifilerum
BdSb

Pivate Sub dose textfile data()
Qose #Hiilenum
BdSb

Private Sub Opt_dlinel. Clids)
OpLslinel .Bnabled =Tne
Opt_sline2 Enabled = Flse
Opt_minel Enabled = Fdlse
Opt_mine2 Brabled = Flse
Text nosrv.Enabled =Tne
Text_ nosn2Endded = Flse
Text_nosiv2.BackColor = &H8000000F
BdSb



Private Sub Opt_sline2_Click()

Opt_slinel. Enabled = False
Opt_sline2.Enabled = True
OpLmlineL Enabled = False
Opt_mline2. Enabled = False
Text_nosrv.Enabled = True
Text_nosrv2.Enabled = True
Text_nosrv2.BackColor = &H80000005

End Sub

Private Sub Opt_mlinel_Click()
Opt_slinel.Enabled = False
Opt_sline2.Enabled = False
OpLmline'l.Enabled = True
Opt_mline2.Enabled = False
Text_nosrv.Enabled = True
Text_nosrv2. Enabled = False
Text_nosrv2.BackColor = &H8000000F

End Sub

Private Sub Opt_mline2_Click()
Opt_slinel.Enabled = False
Opt_sline2.Enabled = False
OpLmline'l. Enabled = False
Opt_mline2. Enabled = True
Text_nosrv.Enabled = True
Text_nosrv2.Enabled True
Text_nosrv2.BackColor = &H80000005

End Sub

Private Sub clear_click()
Text_wq.Text =""
Text_ ws.Text=""
Text_lgq.Text =""
Textds.Text=""
Text_num.Text=""
TexLsrvtime.Text ="*
text_rnd.Text=""
Text_nosrv.Text =""

Text_nosrv2.Text=""

Opt_slinel. Enabled = True

Opt_sline2. Enabled = True

OpLmline'l. Enabled = True
Opt_mline2.Enabled = True

End Sub

Private Sub Form_Load()
Frame_opd.Enabled = False
LisLdept.BackColor = &H8000000F
LisLdept.Enabled = False
LisLday.BackColor = &H8000000F
LisLday.Enabled = False
ListJime.BackColor = &H8000000F

Listjime. Enabled = False

Framejpd.Enabled = False
List_ward.Enabled = False
TextJongtime.BackColor = &H8000000F
Textjongtime. Enabled = False
Frame_srv_pattern. Enabled = False
Opt_slinel.Enabled = False
Opt_sline2.Enabled = False
Opt_mlinel.Enabled = False
OpLmline2.Enabled = False
Text_nosrv.BackColor = &H8000000F
Text_nosrv.Enabled = False
Text_nosrv2.BackColor = &H8000000F

Text_nosrv2.Enabled = False

Textjongtime.Text =""
text_rnd.Text =""
Text_nosrv.Text =""
Textjiosrv2.Text =""
Text_num.Text =""

TexLsrvtime.Text=""

LisLdept.AddIltem " ", 0
LisLdept.Addltem " "1
LisLdept.AddIltem " N2
LisLdept.Addltem " 53
LisLdept.AddItem " "4
LisLdept.AddItem " "5
LisLdept.AddItem " ", 6

LisLdept.Addltem " "7

LisLday.Add Item " "0
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List_day.Additem " "1
LisLday.Addltem " 2
LisLday.Addltem " "3

LisLday.Addltem " ', 4

ListJime.Addltem " 8.00 - 12.00 .",

0

ListJime.Addltem " 13.00 - 15.00 .,

LisLwerd.Addtem "0
Lisbwerd Addtem = "1
LisLwerd. Addtem 1,2
Lisbwerd Addtem 2,3
LisLwerd Addtem "4
Lisbwerd. Addtem 15
LisLward.Addtem 2'6
Lislward.Addtem "7
LisLward.Addtem” |
LisLward.Addtem "
Lisbwerd.Addtem " » 10

Lisbward.Additem "1

LisLward.Addtem 1" 12
LisLward. Addtem 2" 13
Bd Qb

Privete Qb LisLdept, Click()
Ldept = LisLdept Listndex
EdSb

Private SLb Lst_day Qick()
| cy = LisLday.Listindex
Ed Sb

Pivete Qb List werd Qlick()
Lward = List werd Listndex
Ed b

Pivate Qb Text nosrv LostFoaus()
nosn(1) = Va(Ted.nostv. Text)
BdSb

Rivete Qb Text nosn2 LostFoaus()
nosv(2) = Val(Tedinosn2.Text)
BdSb

1
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Private Sub TextJongtime_LostFocus()
longtime = Val(TextJongtime.Text)

End Sub

Private Sub Text_rnd_LostFocus()
rnd = Val(text_rnd.Text)

End Sub
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