Systems Modelling and Simulation
(Lab session 2)

AN ) EE B e sem

In this session we will cover:

1. Arena output analyser

2. New Modules in Arena such as Assign, Decide, Separate (used for

cloning entities), Record and Entity Animation— [Chapter 6 & 7 of the
Course book also Kelton et al book.]

A. Mousavi



Build your first model

m Before you run the model
— Checking Run setup again

® Run the model

= View the results
— Siman summary report
— Category overview




Sample Summary Output

P Model2.out - Notepad
File Edit Format Wiew Help

AREMA Simulation Results
KOMASHIE ALEXANMDER - License: 1952000412

summary for Replication 1 of 1

Proqect: mModel 6.1 RUn execution date : 8/17/2006
Analyst: KOMASHIE ALEXAMDER Mode]l revision date: 8/17/2006
replication ended at time : 100.0 Hours

Base Time Units: Hours
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TALLY WARIABLES

Identifier alf width  Minimum Maximum  Obhserwvations
Machine Process.vaTimePerEntity 1.0430 (Insuf) . 53935 1.4664 ft=]
IMachine Process_ waitTimePerEntity 2.7263 (Insuf) . 00000 7.0002 &8
machine process.TotalTimererentity 3.7702 CInsuf) .B2386 7.9436 &85
Part.vAaTime 1.0430 (Insuf) . 53935 1.4664 &5
Part. WvaATime L0000 (Insuf) L0000 Aelelelale] &5
Part.waitTime 2.7263 (Insuf) L 00000 7.0002 &85
Part.TranTime L0000 (Insuf) L0000 . Q0000 85
Part.otherTime L0000 (Insuf) L0000 . Q0000 a5
Part.TotalTime 3.7702 (Insuf) . 82384 7.9436 &8
fmachine Process.queue.waitingTime 00000 7.0002 39
Identifier | width mMinimum Max - Tmum Final value
Part.wIr 3.4676 (Insuf) Belalelole] 5. 0000 G. 0000
Machine 1.numberBusy 91878 (Insuf) L0000 1.0000 1.0000
Machine 1.numberscheduled 1.0000 (Insuf) 1.0000 1.0000 1.0000
Machine 1.utilization . 91878 CInsuf) . 00000 1.0000 1.0000
Machine Process.queue. NumberIngueue (Insuf) L0000 7.0000 5.0000
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Identifier

machine Process Aaccum Va Time ol.867

Machine Process Number out 83,000

mMachine Process number In S, 000

machine Process accum wait Time 235,91

Part. MumberIn o4, 000 B
Part. Mumberout 8. 000

machine 1.numberseized 9. 000

mMachine 1.scheduledutilization LULETE

System. Mumberout 83,000
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4 Types of Statistics

1.

Tally Variables: display the tallies recorded in your model.
Tally statistics include entity and process costs and times

Discrete Change: Time-weighted statistics "weight" the value
of the variable by the amount of time it remained at that value.
Included in this category are Resource Number Busy, Number
Scheduled and Utilisation as well as Number in Queue
statistics. These are also referred to as Time Persistent
Statistics.

Output: displays statistics for the final value of a given variable
the model. Included in this category are costs of resource, total
process costs and times and work in process information

Counters: statistics for any counters identified in your model.
The number of entities into and out of the system is included in
this category



Other Data

m Half width (error margin): This column shown in the
report is the 95% Confidence Interval range around
the average. This is included to help you determine
the reliabllity of the results from your replication. This

- column may either be a value (real number), said to

be “Insufficient” or “Correlated”.
— Insufficient: not enough observation <320

— Correlated: collected data for the variable is not
iIndependently distributed (invalid confidence interval).
Run the simulation longer and it should correct itself



Part A
EXP(8)

Part B
EXP(30)

Part C
EXP(10)

art D
XP(20)

Product A Prep
TRIA(5,7,10)

Product B Prep
TRIA(3,5,10)

Product C Prep
TRIA(3,5,9)

Product D Prep
| TRIA(6,7,9)

Inspection Times

The story and the model

Refurb Times

Prod A: TRIA(3,4,5)
Prod B: TRIA(6,7,10)
Prod C: WEIB(8.9, 10.5)
Prod D: TRIA(2,8,15)

Prod A: TRIA(1,2,3) o
Prod B: TRIA(2,3,4) Refurbishing Ltle\;lavekfct)r
Prod C: WEIB(2.5, 3.5) arke
Prod D: TRIA(6,7,8)
30%
: Recovered
Inspection Components
55% 40%
Dismantle
For Recycling
15% 0
TRIA (15,25.45) X7
» Recycling

Figure 7.1 Returned products testing and refurbishment process



Dismantling Station

m At the Dismantling station parts are broken down into
their constituent components. The number of

- components follow and random Triangular (6, 9, 12)
Distribution.

m We use the Separate module to break down the
entity into its sub-components




Let’s do...
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