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The Create Flowchart Module
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The Process Flowchart Module
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The Dispose Flowchart Module
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Data Modulessip %

Entity
Entity Type | Initial Picture| Holding Cos__| Initial VA__ | Initial NV___ | Initial Wai___| Initial Tran___| Initial Other | Report Statistics
1) ICustumerLI Picture Re 00 00 0o 00 0o 0o [
Double-click here to add a new row.
Resource
4
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]
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Double-click here to add a naw row.
Queue Resource
NKUST Simulation Chapter 2 — Introduction to Arena Slide 9
Run Setupk % 15 hp P &
un Setupik F EOPE R =
N b f Repli : B e e s Run Setup [
e Number of Replications&_ti-## & {7 ¢

:(th s ARENA% DRSS _'rﬁ?’b lgt@ = g Run Speed | RnnConltrol | Reponsl | Project Parameters |

Replication Parametars Array Sizes Azena Visual Designer

EN ’hi‘u:ﬁ » & = *3’:1}%—&5‘% 5 \!% '}P g._ ﬂ ° L > Number of Replications: Initizlize Between Replications

1 [¥] Statistics [V]5ystem
e Replication Lengthzk % it chpF ¥ £ St Dee s T
f;{ s sj,—;.;lﬁ fi@ i rj—,ﬂg % 5 Time Units '_‘i [Clo1z% 45 36 T 0%:16:43 B-
o N ran e @ Warm-up Period: Time Units:
E g - S IR EA] 2= 00 Hours -
[ Replication Length: Time Units:

e Base Time Units{§ = » & fifi % 97 ’ TTE—

Hours Per Day:

@ pERH = o #

f~ Base Time Units:

Terminating Condition:

e jfRunMenueT F:E H ¢ E#HGo
(Run>Go) » & & ¥ &% 1 £ 7|42 eh
TR e

TEE B ER® AR

NKUST Simulation Chapter 2 — Introduction to Arena Slide 10




Category Overview 4~ &

-

T

kg

—_—

e

Preview

g & F=5e -

=

1 of3 > M

Crystaloge

- Unnamed Project

= Entity
= Time
| @-VATime
NVA Time
Wait Time
Transfer Time
Other Time
Total Time

Tt Category Overview maa o

>

unnamed Project ]

Repications: 1 Tive Unie Minutes

Key Performance Indicators

System Average
Nurmber Gut E=

Example 2-1.doe

& Other
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Average | Minimum | Maximum
Entity > Wait Time BHE A 21.1488 0 42.6368
Entity > Total Time AR ARPER | 22.9394 | 1.4624 | 44.0800
Queue > Number i % i A K| 12.6635 0 27
Waiting
Resource > TR X 0.9742 0 1
Instantaneous Utilization
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ARENA& FA L5 &

ScenarioB: I E PR I 510404 » SHEPEFF 506523448 o

ERROR: -
A runtime error was detected at time 369.74757 at the following block:
#0128 CREATE, 1,MinutesToBaseTine (0.0} , Customer:

MinutesToBaseTime (EXEG(1) ) :
NEXT (3%) 7

Arena ==

Maximum of 150 entities exceeded
uzes:
- X logic problem in your model is creating too many entities or not
disposing them. The run controller may be helpful in finding the pi
- ¥ou aze in demo mode and have exceeded the entity limit. The comme
version is required to run large models. |
- You have set an entity limit on the DISCREIE element that is oo =
Remove the 1imit or set it ©o a larger number.
- You have exceeded the standard array s
pace for models. Use the Array Sizes
page in the Run/Setup dialog to increase the RSET space allocated
recheck your model.

l\ SIMAN reported errors

B 4 2534 Maximum
of 150 entities exceeded.

Previous| | Next

Error detected
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4
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| Name ‘Type Aﬂmﬁusyt‘mur | Idle / Hour ‘ Per Use | StateSet Name ‘ Failures ‘ Report Statistics
g 1 |Cash|erﬂF\xed Capacity Q /ﬁ.U UU 0.0 | 0 rows Ir
e Double-click here to add a new row.
Warning: { :zfs m A E H I} & 03

Example 2-3 Average | Minimum | Maximum
Entity > Wait Time BME G 4.8997 0 14.5356
Entity > Total Time AR D AR PE R 6.7054 0.6074 16.7179
Queue > Number Waiting | % i % & 1 < #c| 5.0120 0 17
Resource > Instantaneous |3 ikt & * & 0.9129 0 1
Utilization
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Randomness in Simulation

e One “replication” = one sample
e Run > Setup > Replication Parameters

% Znumber of replications % 5 » 12 7 e §* Hil (7 5% ot
o T ET AL NTIE B B k&

Average | Minimum | Maximum
Average | Average

Entity > Wait Time BRE T 3.9374 2.9234 [(4.8997 D
Entity > Total Time AR > ATPE 5.7134 4.6852 6.7054
Queue > Number Waiting | % iz % % i A #ic| 4.0249 3.1090 5.0120
Resource > TR K 0.8968 0.8679 0.9129

Instantaneous Ultilization

ok bl R EATESR 0 € bk PRI B %
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Category Overview

[ File Edit View Tools Amange Object Run Window Help

==
DEl|E 8 s - B | s w0 H v 2
T & & F[EH0% - M4 2013 b b o= M Eystalele
Z ::::Z:Z;Z:Z:Z :?:;ameu Project Customer U (X U (X [T (XN DR
L=l Flow Process Entity
S Packaging &Time Averag Moty e e M Meximun
L e Customer 5713 702 76852 57054 06044 16,0851
@Activity Areas ATir
% Category Overview @ E(Ar/:gs:;TTeime Other
e oy b feplcation S e Number In Minimun Maximun
@Entities ) Averag Half Widtl Averag Averag
&brequencies Othies Customer 297100 1289 473,00 500.00
@Processes Queve
@ Queues -qime Number Out Minimun Maximun
@Resources Waiting Time Averag Half Widtl Averag Averag
wransfers & Other Customer 75360 545 7200 769,00
f@User Specified Number Waiting
s e gl - i M
Instantaneous Utilizatior Customer 58184 008 48907 6.8379 0.00 20,0000
Number Busy
Number Scheduled
Scheduled Utilization N .
seaneseze | ¥ T2 #F e AF confidence intervals
AT AZPER 57134+ 1.02 |
2.3 il
B Navigate & |1 v < mls
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Example 2-2.accdb Accessthk o P 7 2INHEHRE S
(14.5%= &4 & = mdb)
Example 2-2.dsn AR BTA NG R E p A 2
(14.5% & S # %)
Example 2-3.0pw AT R PR E p B A 2
Example 2-3.p AR TR R g p A S
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» 2 L Y 3%
25 REE chPt [fE
Project Bar - o X
Discrete Pracessing
Animaton Random Pick
16.15R BEIERPEHEZESERM  Example 2-4
Decide  Hold
—]
Remove Search :\ )
T Check Out
Customer Arrival Decide Line ——a Process 1 Departure
Searchand  Signal ‘_Iﬂ -
Remove
. 0§ Fase
2020202 - S
Name: Type
DecdeLie - Bloceess
Percent True  (0-100)
50 v % 0
2-way by Chance: Decidef& 20 a1 A= 4
(0,1)ELE - LUREEBEBESEIRKRE
ok | [ camcel || Hew |
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Multiple Types of Resource

L= —E

Narme Type:
E = EER -
A[EProcess Name » EE KRB EIEAR | oo ouroosse Bancied
Logic
Action Priarity
[Ssize Delay Release =] Medium@) -
Resources
Resource, Cashier .1 Add
s |
Name Type Capacity
Resource 1 Cashier 1 Fixed Capacity 1
2 » |Cashier2  Fixed Capacity 11
Delay Type Units: Allocation:
Uniform ~ | [Minutes ~ | [value Added -
Nt
AR BT
¥ 1 \ N=)
Resource$8%! - DIR)E
Fepor Statistics
ok J[ camca ||

Help
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Shortest Queue by Decide Module

Decide & #H N-way by Condition: Check Out Process 1.WIP < Check Out Process 2.WIP
BERBEROREEREERK - K Check Out Process 1.WIP > Check Out Process 2.WIP
MREASER - DIBEHELEURTE - unif(0,1)<0.5

Gheck Out Process 1 WIP < Gheck Out Process 2WIP
Gheck Out Process 1. WIP > Gheck Out Frooess 2 WIP
wif(Q,1)<0.5

—

\ Check Out
Customer Amvall% Decide Line Process 1 Depalue
0 —
0
Example 2-5
Name Type
- Process?
Canditians:
Expression, Check Out Process 1.WIF < Check Out Process 2 WIFP Add, 0
Expression, Check Out Process 1 WIP> Check Out Procsss 2 WP
ExEvassmn, um«in,w <05
it.
[ o ][ camwe || Hem |
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Expression Builder

Narne: ype
Expression Type:
Decide Line Neway by Coniian/ < | a % Pracess Name:
- — - Basic Process Yariables -
Conditions Eniy M
Check Out Process 1 WIP < Check Out Process 2WIP Add © Process
pression, Check Out Process | WIP > Check Out Process 25WIP Costs
Expression, unif(0.1<0.5 Nurber n F
<End oflisd MNumber Out
5 I? Number In Process
Queue

If.
Resource

Rendom Distibuions

Math Functions

Walue:

Check Out Process 1.WIP > Check Out Process ZWIP B E E

e = |
Check OutProcess 1 WIP > Check Out Process 2WIP -
] ZAASEE 22 50 S
maR . PEBREEE i
Build Expression ‘ '
ok | cancel [ Hem
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Waiting Time Comparison

replication length= 8 hours number of replications = 5

, 2-3 2-4 2-5
T = 32— Jeo Q—L T 1y s
R single queue| random | shortest
Entity > Wait Time e 3.9374 7.4883 4.0351
Entity > Total Time AR D ARPE R 5.7134 9.2604 5.8127
Queue > Number Fizwh Ik 4.0249 3.6723 2.0712
Waiting 3.9644 2.0524
Resource > TR 0.8968 0.9014 0.8978
Instantaneous Utilization 0.8815 0.8962

Caution: /] T 35{E W 2 > 5 -] L % 0T
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Example 2-6 MR(ERNAREE NR(VERFEATHNEE

Check Out Process.WIP <5
| | MR(Cashier) ==

\

Cus(omerAmva\I

Check Out Process.WIP >=5
&& MR(Cashier) <3

—

Y e
Assign 1 }

Check Out

Doyl Process

Decide 2

Assign 2

NR(Cashier) == MR(Cashier)
| | MR(Cashier) ==

Departure

NR(Cashier) < MR(Cashier)
&& MR(Cashier) > 1
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Project Bar v o x

Digcrete Processing
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Attribute
Name
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) Edlt
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Delete
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Release Route Seiz New Value ke Help
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