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Q Global Tables

a Flexsim Functions

@ Stopping Rule: No. arrivals
e Record Queue-Wait Time
@ Output Data

ﬂ Homework
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Goal and Model ~ Global Tables Record Queue-Wait Time  Output Data Homework

e Goal: To obtain the queue-wait-time for the i
customer, Wq(i).i =1,2,...,n

e Model: MM1 with arrival rate and service rate
stored in Global Tables, named “Parameters”.

- Construct MMT1 via Flexsim

- Construct Global Table (see page 4)

— Learn New Flexsim Functions (see page 5)

- Create and Initialize Label (See page 7)

- Learn stopping rule, no. of arrivals (See page 7)
- Set label number (See pages 8 - 10)

— Record W_Q (See Page 12)
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Data in Global Tables

B Global Table-W Q Table - O
Nam‘iW,Qjable v I@ ] Row: 5
enter Queue |left Queue [wait time in Queue | A
RoW 1 0.00 0.00 0.00 -
R Global Tabl I_Arrival =
W3 ~ obal Table - Total_Arrivals  —
Rowd [ — - — e
ROWE Name| Total_Arrivals v /8B X/ Row: 1.00_columr 100 [ Clear on Res
° W_Q_Table RoW6 Coll
| ival ROW7 [Row | 5000.00
o Total Arrivals . Global Table - Parameters — O
e Parameters Name| Parameters v‘\Ei X/ Rowe 2,00 |coiumr|4.00 |[] Clearon Res
location [scale [shape  [stream |
e Result arival 000 050 L0000
service parameters 000 033 1.00 0.00

-~ Global Table - Result

Nalwli Result v|B X row

Average Wait Time in Q
0.72
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Goal and Model ~ Global Tables ~ Flexsim Functions  Stopping Rule: No. arrivals  Record Queue-Wait Time  Output Data Homework

Flexsim Data Types and Functions

Data Type

int: integer (&)

double: real value (B £X)

string: (3788)

treenode: (Flexsim $5 /) Data Type)

Flexsim Functions

getoutput(current)

getinput(current)

getlabelnum(item,"labelname”)
setlabelnum(item,"labelname’time())
gettabelnum("tablename’ i-row, j-column)
settabelnum("tablename? i-row, j-column, enter-queue-time)
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Flexsim Functions

Generate Inter-arrival Times

e Weibull with para. location, scale, and shape
e Parameters are stored in Global Tables

—~ /Sourced - Tnter-Arrival Time —

Sourcel - Inter-Arrival Time
’ [Sourcei] | @ T e e P e
2 e e G P
3
Son How hels rishics
e | [ iniggers [ 1hess | General | stansnes| i docations
- Sdouble soaia:
Arrival Inter Arrival Time & double shape;
ronmr | 7 Gouble stream:
s
Socarion gereablantmlEarEmaTE e, L 11
L_| Arrival at ime O Item 10 scale — gettablenum("Parameters”,1,
: . 11 Snape - gectablemum("Paramecers®,
Inter-Arrivalti | welbull(location, scale, shape, stream) T I srrcan gettablenumi® Baraasbocs S,
€
< >
@ [ apnv | [ ok ] [ cancel | €@ W & @®rexson O+ O Apny ok ][ Cancel |
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Stopping Rule: No. arrivals

Stop Rule: Total arrivals

e Source > Trigger > OnCreation
e Add “Create and Initialize” twice: enter-queue-time; left-queue-time
e Reset > Run > Stop, then click “item” to see what happens

[~ Soucet properies  — = MEM sourcer - oncreavon — =
=11

[ Source1  onCreation=

@ - @ T

//row number of the scheduls/seq

iztem =
"enter_gueue_time"

IU guoue Lime™

18 double newvalue — & - -cao
19 sec(asserclanel (involved,

BT
DATATYSE_NUMBER) , newvalue

55 1T (gmtoutiut (v

2t
27 OB (ST § etk S Thskoptien iatant W
28]
25 4/ =

< >

@ EBSF & v (@ Fexscri ()C+s (DL []Locke [“apply || ok | [ cancel
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Record Queue-Wait Time

Record time entering and leaving
Queue

e Queue > Trigger > OnEntry
e Queue > Trigger > OnExit

‘ [ @

| Queue | Mow | Triggers | Labels | General | Statistics|

OnReset | B
OnMessage | £
OHENUY | Set Label value e > @
OnExir | set Label value i >
OnEndCotect| [ >
‘Custom [ B
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Record Queue-Wait Time

Record Time Entering Queue

e setlablenum (item, "enter_queue_time’ time())

s el L peeosy oH
‘ (7]

13| Guew-Onkny* e
e o | T Lt e S0 1treenode item = parnode(1);
et T 2treenode current = ownerobject(c);
Ol $xh Jint port = parval(2);
L e e e e PRl i [ (resdtiaiakad PinkOption Stagh Sstddtisniid\)
Ok ; #xi 5 /£rtnonmn e
gy 4 o i/
w4 (etgeste | A el Vg /
e ) 1] setlabelnm/ -/
3 g/* * [iten/**/,
g /4

*/"enter_queue time"/**/
P/, time () /4

1);
13
14] ///&fftﬂr? ?l:kOEtlon End *&f*t‘f*\\
15
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Record Queue-Wait Time

Record Time Leaving Queue

e setlablenum (item, "left_queue_time’ time())

‘ ez i Quete) - rent? |

ol | T vl s 1treencde item = pzrnode(l);
o= - .

- P 21l'.reencde current = ownerchbiect(c);
sz T 3int port = parval(2);
oEhy Sz XL} 4 ///*t+**+**++*** ?ic.(Opt'_OJ Start *M‘******#**x\'\
Rt 4 et Hame, e T, 0 Labe Vale: ng. §/* b ambo*/
OnéndCokd Lt 6 /% ahel /
5 [y v o ¥ e e ‘

‘ 1 /setlabelnum/ **/ (

/item/**/,
a °/"left queue time"/**
agsvalue*//**/, ting() /*7/

1);

12 /4\n\n)

13

14 ' //HH-**H Pi:.(Op:ir_m End *1**1-**‘\\‘
15
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Record Queue-Wait Time

Generate Service Times

e Weibull with parameters location, scale, and shape
e Parameters are stored in Global Tables

-~ Processor3 Properties — B0

=g [Froccsor

Maximum

Processor|| Breakdowns | Fow | Triggers | Labels | General | Statistics|

Convey Items ACToss Processa

Sctup Time |0

|| use Operator(s) for & fimler of 1.00
| Use Setup Operator(s) for both Setup anc

Priciiy 0.00 | B

Process | weibul(location, scale, shape, stream |}
[ use Operator (s) for P fiiniber of 1.00
Fich centerobject(current, 1)

1Uc no preempe

Sees(=) 7
2 treenode item = parncds(1);
a

locations




Record Queue-Wait Time

Record Wq

Sink > Trigger > OnEntry

n= getinput(current)

getlabelnum(item, "enter_queue_time”);
settablenum("W_Q_Table) n,1, enter_queue_time)

7= Sink4 Properlies —

Sink4 - ONENtry* [
‘ | Sinka | ® e Cas e Cone
- 2 treencde item — pazmode (137

: 3 treenode current — ownerobiect{c):
[sink | Flow | 1nggers |Labels | General || < | » 4int port = parval(z):
e s
OnReset H- K €int n:

OnMessage 4 K
onEntry e \ﬁ x o
Custom X

Custom Code

14 enter_queue_time = getlabelmum(item, "enter_queue_time”) :
15 left_queue time = geclabelnum(item, "lefc_gueue ctime”):
, 1, enter_gueue_time)
.2, left queue Time):
.n,3, lefc_queue_time-enter_gueus_time);

17 sectablenum("W Q Tabl
18 sectablenun{"¥_Q_Table

1s
20 if (n==gevtablenum("Total Arrivals™,1,1))
21 ¢

22 For (i-17i<—gestablenum("Tosal_Azrivala™,1,1)7111)
23 i

21 wait_time in_system = wait_time_in_system + gettablenum{"W_Q_Table",i,3):
25 ¥

25 average_wait_time = wait_time_in_system/gettablenum("Toval Arrivals®,1,1):

27 setcablenum("Resulc”, 1,1, average_wait_time)

ELeY

23
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Record Queue-Wait Time

“if” and “for” Commands in Flexsim

if(n = = gettablenum("Total_Arrivals;1,1))

{

for(i=1;i < = gettablenum("Total_Arrivals;1,1); i++)
{

wait_time_in_system = wait_time_in_system +
gettablenum("W_Q_Table’i,3);

}

average_wait_time =
wait_time_in_system/gettablenum("Total_Arrivals;1,1);
settablenum "Result}1,1,average_wait_time);
endreplication(1);

}
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Record Queue-Wait Time

Replications

V= Simulation Experiment Control

Scenarios |Perf0rmance Measures | Experiment Run |Advanoed|
Scenaric E Experiment E %l 30 to Scenari ~
Variable | Scenario | Scenario [ Scenario | Scenario [ Scena
location [Tools/GlobalTables/parameters>variables/data/1/1 0 0 0 0
scale [Tools/GlobalTables/parameters=variables/data/1/2 |3D 30 30 30 30
Variable 3 variables/data/1/3 1 2 3 4 5
Table Value v
Variable 4 | variables/data/2/1 0 0 0 0 0
Variable 5 || Parameters “ | variables/data/2/2 20 20 20 20 20
Varable 6 || Row 1 | variables/data/2/3 .00 200 300 400 5
Columr W
2
< >
=] 5 = E E
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Record Queue-Wait Time

Replications

' Simulation Experiment Control -0

Scenarios |Performance Measures | Experiment Run | Mvanoed‘

Scenaric Dﬂ Experiment El%

30 to Scenark ¥

Variable Scenarid| Scenario | Scenario | Scenari | Scena
location | /Tools/GlobaTables/parameters>variables/data//1 0 0
sclke [Tools/GlobalTables/parameters>variables/data/1/0 30 30 30 30 30
Varable 3 [/Took/GlobalTables/parameters>variabies/data/1/3_]1 2 3 4 5
Var_lable4 Tabk Valie V‘va@hm/data,‘zjl 0 0 0 0 0
Variable 5 var 22 20 20 20 20 20
Varible 6 || Parameers ¥ variables/data/2/3 100 200 300 400 5
Row |1 v
Column v
1
2
< 3

u]
|
1
u
!
S
P
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Replications

| Performance Measures | Experiment Run | Advanced

' pad i o Name

E(W_Q Flexsim)

[E(w_Q)

Label for | Value

Performance

Global table value
Global table value

Table: "Result']
Row: 1

Column: 1
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Record Queue-Wait Time

Replications

| Performance Measures | Experiment Run | Advanced

[ [ X [ & [ 3 | Name | EQW_Q_Flexsim)

R —— 2P [value

Performance Statistic by individual obje
Statistic by individual

object

Object Name: "Queue2'|
Statistic: Average Staytime
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Replications

Record Queue-Wait Time

Scenarios | Performance Measures | Experiment Run | advanced
RUN to 360000.] warmup Repiications per 30.00
|v| save dashboard data for each re
Reset Experiment
| pe [] save state after each replication
Experiment Status

Queue-Wait-Time for MM1
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Output Analysis

E(W_Q)
Summary
Mean (30% Confidence] Sample Standard Deviation Min  Wax
IScenario 1 2078 < €070 < 470 1201 2403 8377
lscsnario 2 7.07 < 753 < 198 14 564 1204
lScenario 3 285 < 278 < 267 LE 20 W
lScenario 4 1.17 < 122 < 127 a1 0 18
lscenario 5 058 < 08 < 0@ 00 041 07
E(W_Q_Flexsim)
Summary

e (30% Confidenc) Sample Standard Deviation. Min  eat

Jscenario 1 3378 < @70 < 4470 20 20 87

lsoenario2 707 < 75 < 708 147 581 1204

Jsoenarios 265 < 278 < 287 [ 20 33

lsoenario d 117 < 122 < 127 X 0m 18

[soenario 5 058 < 05 < 083 0% 041 07




Dependence and Correlation

C2: fx "= CORREL(A2:A1000,B2:B1000)"

A B , C
1 |wait time in Cuenuedil wait time in Queuedi+ 1)
2 | 0 o[ _0.773595224
3 0 0
a o} 11.14
5 11.14 0
A
ogs 0 19.29
205 19.29 0
ao7 0 14.41
995 | 14.41 0
=l=t=] 0 0
1000 0 o
=} = = E = A
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Homework

Homework

e Generate time in system (rather than
queue-wait-time) of M/M/1 for each customer, say
W@i),i=1,2,...

e Checkwhether W(i),i =1, 2,...areindependent
or dependent

e Check whether W(i),i =1, 2, ... follow the same
distributions
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