"Uhiversidade de Sao Paulo

Brasil

Modelagem e
Simulacao de
Sistemas

Prof. Fabricio Maciel Gomes
Departamento de Engenharia Quimica
Escola de Engenharia de Lorena — EEL



- Teoria das Filas -

Descricao do sistema

Funcionamento diario de 6 horas

BANCO
9| gg2
Tempo meédio de Tempo meédio de
chegada = 10 min atendimento = 6 min
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- Teoria das Filas -
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0 posto bancario pode ser modelado como um sistema de fila
M/M/1, com A =6 e u =10 (valores em clientes/h)
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Introducao ao Simul8
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Introducao ao Simul8

Configuracoes Basicas do Simul8

g‘ i v = SIMULS 2016 [Exclusive EDUCATIOMNAL SITE
\ﬁ Home Data and Rules Insert Wiew Visual Logic Advanced Help

Open : L T L .L
<;"'_,
Print <[>
Publish
Blank Simulation XML Simulation Tempiate
Information
Examples Import Options

e ) ‘ﬁ b Sy )

=dave . ! <I>
/' savess e = [sox. o

Open

Import from Visio Visic Import Options Impart from 50X Impart from XL
Close

Preferences |

Exit Maodify simulation options [N
B
View and Change SIMULE Global by
:"&' Settings

ﬂ: Press F1 for more help
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Introducao ao Simul8

Configuracoes Basicas do Simul8

Preferences

Finanoe  Continuous  Compatibility - Check  Optione  Yisual Logic V; oK
IIndo Distance  Files Rezultz  Speed  Automation  Digplay

: a Cancel
Diztance Measzure

() Feet i) Cuztom | ) Hep

(@) Meters () Metres

Set Default
S == e N 1 .
. Origiral
Setto Zern . Fe-Calculate

b mon ol St eraaticaly satwp on new Route Arows

\'\Ga‘ Autornatically adiust as Route Arrows change

Travel Speed Defaultz

Speed: meters per minute
Scale: |'||:| Pixels per meter

Rezources

(1 1. Resources are shared logically between Activities
but do not zpend time traveling between Activities.
They cannot bravel with work, items behween Activities.
[Fazter and uzes lezs memory].

(® 2 Inaddition to above, Resources can spend time
traveling between the Activities where they are uzed,
and can stay attached to Wark [tems through more
than one Activity.

Escola de Engenharia de Lorena



Introducao ao Simul8

Criando um ambiente de simulacao

WA BFI

-k M Y-

Run For: 1 weeks

Building Blocks ‘“’f‘-‘ ber

Start Paint =

Data and Rules Inzart View

Visual |

(ueys

| Create Start F'u:intl =
Aztitrrep =

End |

Resource

Edit Routing Arrows

4

HF =R E

Name: |=tart Point 1

Data and Rules

= Click here to add a memo...

e
FENETal

Building Blocks

Start Pain

[ueue T
Ackivity
End |

Resource

' N

Edit Routing Armows

b -t m 7 -

Inzert Wiew Visual U
Distribution; | Exponential
Average: |10
Timing
i}
e
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- Introducao ao Simul8 -

Criando um ambiente de simulacao

v
4%
¥
L
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- Introducao ao Simul8 -

Criando um ambiente de simulacao

_J - Monday

Activity 1

R
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- Introducao ao Simul8 -

Cligue sobre o objeto Start Point

Abra a aba de propriedades do ponto de chegada de clientes (Work Entry
Point). Altere o titulo do objeto de Work Entry Point 1 para Chegada e ajuste o
intervalo meédio entre chegadas para 10 minutos, com distribuicao exponencial

GRS L
;'.,: Home Data and Rules Insert View Visual Logic Advanced Help Properties | Additional Graphics

I _ I
Name) |Chegada | Distribution: | Exponential -1 ﬁ #i Finance —
| I Fr

I ——— I :

|

|

= |
=| Click here to add a memo. .. Average:; 10 Routing Batching Actions W carbon Results
e e Out out

General iming Houting Cata He=zult=
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Introducao ao Simul8

Abra a aba de graficos do ponto de chegada de clientes Chegada e clique na

opcao show para que o nome atribuido apareca na tela.

- m L |
Data and Rules Insert Wiew Visual Logic Ldvanced Help Properties Additional Graphics
I L.
I l, —
W | Show ﬁ e | Count ™ ] ‘|k w 7o Front W Step Forward
I * ."_": ,r:_:. Step ward
L d "‘L (=
= Properties Main  Image Data Graphic Invigible Rotate  Flip  Mirror ‘g ToBack W™ Step Backward
- List Properties
Tite images ) Show i Arrange
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Introducao ao Simul8

Clique sobre o objeto Queue

Cliqgue na abade Properties da fila de espera e altere seu nome de Storage Area 1
para Fila de Espera.

.- + Hd M -f -

g | SIMULE 201

Data and Rules n=ert Wiew Visual Logic Advanced Help | Properties | Ldditional Graphics
___________________ p _ N _ - _
Capacity | Infinite e == 4y Queuing Time
: ._-!l lsﬁ _i.'_.l
—————————————————— Shelf Life: == [&f] None = || Contents
= Click-here to add a memo. . Start-up Finance  Carbon Resulis
= Min Wait Time: % Current Contents
General om Crata
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- Introducao ao Simul8 -

Abra a aba de Graphics da fila de espera e clique na op¢ao show para que o
nome atribuido apareca na tela.

E s F| -:jv h- - Hd M af'> - SIMULS 2016 [Excly
M Home Data and Rules Insert Wiew Visual Logic Advanced Help Properties Additional | Graphics |

| Show : " ¥| Auto Scale ‘ r’ﬁ/: ¥} Count l.'"L B w To Front W Step Forward

Iy = s =k p
_____ | Invizible
= Properties Dizplay Max: 20 fMain Image Data Graphic - Fotate Flip Mirror @ To Back WM Step Backward
- - List Properties Labels
T Style Scale Images u Show = Arrange

Escola de Engenharia de Lorena



Introducao ao Simul8

Nesta mesma aba selecione a
opcao de exibicao Queue para
que o SIMUL8 mostre uma fila
indiana de clientes durante a
simulacao (a op¢ao padrao &
Graphic Tank, que mostra um
tanque estilizado se enchendo
ou se esvaziando, dependendo
do tamanho da fila).

[rata and Rules Insert
| Show % | Auto Scale
&
T Properties Dizplay Max: |20
Title Static Image
T : Cueus
Building B o
Tank
B Start Point
Block
% Hueue ) e
Graphic Tank
ﬁi Aoty
Graph
"f End Label Block
L AR Color Rules
JF Edit Routing Afraws

P o L -

=

4

1 1 F
WIEY Wisd

A B

Main  Image
- List

iman

HIU =Y

Chegada
0

El_
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- Introducao ao Simul8 -

Cligue sobre o objeto Activity

Abra a aba de propriedades do activity (Work Center). Altere o titulo do objeto de
Work Center 1 para Atendimento. Ajuste também os parametros do processo:
distribuicado exponencial, com média de 6 minutos

e M 7

Inzer View Visual Logic Advanced Help Properties | Additional Graphics
[memm——————————

Diztribution: 1 | Exponential - : “ lq:;'ai!
| I |
|

{= Click here to add a memao... Averagh: |6 : Rezources  Efficiency Routing Routing Batching

: I In Out Out
=W Dperation Routing
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- Introducao ao Simul8 -

Clique sobre o objeto End

Clique na abade Properties do Work Complete e altere seu nome de End para
Saida.

¥ ‘I. by
%.__.E#Jv b-vmnai"__l_-
|- Home Data and Rules insert Wiew Visual Logic Advanced Help Properties Additional

I ; 1 A == (=
g Said e ==
iame: S0 | Bl N @ il

E.-. Click here to add 3 memo... Finance  Carbon Results  Time in

Graphics

System
Zeneral [ata Results
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Introducao ao Simul8

Abra a aba de Graphics da fila de espera e clique na op¢ao show para que o
nome atribuido apareca na tela.

A= S

Home Data and Rules Insert View Vigual Logic Advanced Ip Properties Additional Graphics

He
1 [ -
1 / | Count ™ e ‘|k m ToFront W Step Forward
! B o o=

= Propertiez Main Image Data Graphic Invizible Rotate Flip Mirrer " To Back I Step Backward
List Properties
Title Images : Show , Arrange
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Introducao ao Simul8

Ajustando a unidade de tempo

Todos os objetos de um
modelo de simulagao no
SIMULS utilizam uma
mesma unidade de
tempo. No caso do
nosso modelo, a
unidade mais adequada
€ 0 minuto, que (por
acaso) € a unidade
padrao do SIMULS:
cligue em Data and
Rules | Properties ou
dé um duplo-clique no
reldgio de simulagao
para comprovar isso

Escola de Engenharia de
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E Homa Data and Rules Insert View Visual Logic
© EH B S ANG Vi

Properties | Calendar Shifts Labels Distributions Create
= - Distribution ~
Work fems Distributions

{ Clock Properties

©

i Press F1 for more help
=f End 1 T
ﬂ Resource

&F Edit Routitg drravs

Set up the working hours of your
simulation and change the style of the
clock display.

Chegadas

Advanced Help

E

Spreadsheets

Information
Store ~
Variables

Fila de Espera

B

Prope

ries

Additional Graphics

& | View Objects of Type -

Atendigwento

*1 Groups -

" Resource Watrix

Saida
szl

2

L4

[ simuLz2

i@ Resource

3 scheduled)
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Introducao ao Simul8

Ajustando a unidade de tempo

Clock Properties

Time Units

o,

, ~
{7 Seconds ( (®) Minutes ) ) Hours () Days
~

For urits smaller than seconds tee decimals of urits e.q. 00071 =1 milizecond

Tirme format

() Simple unit count from zera () Percent (1 Time anly

f ®) Time Day

() Digital (@) Clock Face

HH: kb HH: k. 000 HH: k55 HH:fM:55.000
Drapz
(®) Day () Date Ml:un,Tues, T
Dlays per week: |5
() Day, Week wed.. Ye R |__|

Rurning Time

Start time each day [HH:MME  [09:00 |
Druration of day [HH: kb4 ): ||:|E;|:|E| |

Wwharm Up Peniod Rezultz Collection Period

The simulation will run for the total of YWarm Up Penod + Besultz
Collection Period

W oK

W Cancel

@ Help
Apply
More:

Calendar
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Introducao ao Simul8

Ajustando a unidade de tempo

Clock Properties
Tirne: Units

() Seconds (®) Minutes () Hours

Time format

() Simple unit count from zera () Percent

() Time only
(@) Time Day

Days
(@ Day () Date Man, Tues,

C I i Ca r () Day, wesk W'ed... Diaps per week: D

Running Time

Start time sach day [HHMM] (D300
Dwration of day [HH: k] |DS:DD

Wwharmn Up Period Fiesults Collection Period

The simulation will run far the total of 'Warm Up Period + Results
Collection Period

() Days
For units smaller than seconds use decimals of units e.g. 0.007 = 1 millizecond

(T Digital (@ Clack Face

HH: Mk HH: k. 000 HH:MM:55 HH:MM:55.000

v K

3 Cancel

@ Help
Apply
Mare

Calendar

Warm Up Pericd

Start rezults collection after this
number of minutes:

-y

V€ K

(o

Vi
“am s

Include in dizplaved clock time

Rezults Collechion Feriod

ﬂ Cancel

0 Help

Escola de Engenharia de Lorena




Introducao ao Simul8

Ajustando a unidade de tempo

Clock Properties
Time Unitz
() Seconds (®) Minutes () Hours () Daps

Far uritz gmaller than seconds uze decimals of unitz e.g. 0.001 =1 milizecond

Tirne format
() Simple unit count flom zera () Percent () Time only
' 0 @ Time Day

() Digital (®) Clock Face

HH: b HH: kb 000 HH: bk 55 HH: bk 55 000
Days
(® Day () Date MDn,TueS, o B P
aps per week: |5
(1 Day. Week Wed.. W p |__|

Funning Time

Start time sach day [HH:MM]  [05:00
Duration of day [HH:Mb]: |I:IB:EIEI

Wwharm Up Period Results Collection Period
The simulation will run for the total of *Warm Up P

+ Hezultz
Collection Period

v K

3 Cancel

@ Help
Apply
fore

Calendar

Results Collection Period

Collect results for this amount of time for each simulation wn;

6000 1 weeks | | Ok
dayz
[ |Beep on Comple weeks 3 Cancel
ranths
I

imulation tirme uni

Clicar
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- Introducao ao Simul8 -

Executando uma Simulacao

Controles == E B 1p e % -

da |- 7  tee—memee—-

Simulacao E Home Diata and Rules Inzert View
\ > 4 Heset Run For: 6000 minutes

Hun  m Step

Building Blocks
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- Introducao ao Simul8 -

Executando uma Simulacao

Controles == E B 1p e % -

da |- 7  tee—memee—-

Simulacao E Home Diata and Rules Inzert View
\ > 4 Heset Run For: 6000 minutes

Hun  m Step

Building Blocks
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- Introducao ao Simul8 -

Executando uma Simulacao

Ghe?gdas Fila de Espera Atendir{nentu S?Ta
3

- s
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Introducao ao Simul8

Coletando resultados da Chegada

Para consultar os resultados obtidos apds a simulacdo basta dar um duplo-clique
em algum objeto do modelo e clicar no botdo Results (os resultados dependerao do

objeto).

Start Point Properties

Iript "Woark, [bem Tepe:

M ain "Wark [tem Tope v Start Results
Inter-arrival times [mlges]
Average:
I_14D | M Cancel EhE-'EIEIIjEIS \? aF.
o = Mumber of wark: items entered this entry point; AES
M emo
Distibution, e ———— i Mumber of wark ikems lost: 0
i_ L Fesults
E xponential W] —————— . . . .
= Batching Murnber of wark iterns entered remainder of zimulation; AER
e :
Routing Clut
[ First at start time -
[ Uniimited arrivals T
CMore [ | File Graphics
[]5chedule Sheet
Carbon
] From w1 State Chart
D [ray Planner Constraints

Finance *

[] lanare hints about
Eraze logt whark [bems
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Introducao ao Simul8

Coletando resultados da Fila

Queue Properties

Froperties  Visual Logic

Carbon

Finance

Eraze

| ¥ ok
i 1 P
Capacity: | | EdlInfinite #  Cancel
Shelf Life: | | [ Mone @ Hep
bin W ait Time: | | [minutes) Mema
[ Pricritize P EE_SLIS_ 1
[ ]LIFO e :
] High “alume &zzemble Start - Up
[ ] 5egregate Results
Graphics

Clueue Results

Fila de Ezpera

Currently:

b irirnan:
Ayverage:

b astirnunm:
Total Entered:

Graph

() Plat every change

Clueving Time:

All
MiriirriLirn: 0.00
Ererage: a0
b & B2.35
Standard Deviation; 13.05

Mumber of non zero queing times:

Clueuing Time withir limit:

Tirne: limit; |'|'3= | minutes

Percentage within limit; 692

Humber of work items in this storage:

= (®) Sunc with other rezults

.00
.54
8.00

ot

HaonZems
000
15.62

326
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Introducao ao Simul8

Coletando resultados da Fila

Clueue Results -
Fila de Ezpera V” 0K
Mumber of work items in this storage:
Cuirrently: 0 g o5
b imirninm; 0.00
Average: 0.a4 m
b i 8.00
Tatal Entered: ARG E a: | m
laraph =
-
/_:\ (®) Sync with other results |
(\:}, () Plat every change e
Clueving Time: l -
All MNon-Zeroz S HE I — H HH - -
kel irirnarm; 0.00 0.0o
Anerage: 9.01 15.62 0 1500 3000 4500 5000
R 5735 Time (minutes)
Standard D eviation; 13.06
MHumber af hon zem queling times:; 326
Queving Time within it Valor Médio
Time limit; |10 minutes —
ime limi |____| W
Fercentage within limit; 692
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Introducao ao Simul8

Coletando resultados da Fila

Clueue Results

Fila de Ezpera v.‘ 0K 67
Mumber of work items in this storage:

Currently: 0

b irinnLarn: 000

Average: 0.84 30

b i 8.00

Total Entered: BE5

laraph
—— (@) Sync with ather results %

5 |
() Plat every change

Clueving Time:

All MNon-Zeroz
b imirnuinm; 0.o0 .00
Anerage: 9.01 15.62
b Zirriam; B2.35
Standard D eviation; 13.06

252 315 3ra 441 50.4 8.7 63

Time

1859

MHumber af hon zem queling times:; 326
Eueving Time within limit:
Tirne firnit: | 10 minutes PN
R (L]
Fercentage within limit; 692 \
-

Histograma dos
tempos de espera
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Introducao ao Simul8

Coletando resultados do Atendimento

Activity Properties
Atendimento
Tirning [rinutes] v ak.
Bverage;
|E : | o Cancel
0 Help
b ema
Driztribution: :_ Resultz
———————— ol
Exponential i Reszources
Mew Efficiency
[ ] High %alume Routing In || Ot
: Achiong
Finance
Erase Fricrity
Replicate =1
Carban
# Graphics
¥ On State Change Shifts

Activity Results

Atendimento o 0K

Mumber of work items:
Currently ir dchivity; ]
M inirnurn; 0.0
Syerage: .57
b Zirnirn: 1.00
Completed Jobs: BES

Graph
— (®) Sync with other results
= () Plat every change

Percent of time:
Bumaiting Aoark: 4326
Woarking: =
Blocked: .00
Stopped: .00
Change Ower; Q.00
ft Shift: .00
Rezource Starved: a0
Scheduled Maintenance: Q.00

Escola de Engenharia de Lorena




Introducao ao Simul8

Coletando resultados do Atendimento

Activity Results
&tendimento o Ok 1 -
Mumber of work items:

Currently in Sty 1]

b inirnuim: 0.00

Syerage: 057 0,75

b airnuinn: 1.00

Cornpleted Jobs: =l ah

Graph £ e
,T_-'.\\ (®) Sync with ather results =z "
\:'_"_',' () Plat eveny change

Percent of time: 025

Auaiting work: 43,26 '

working: BE.74

Blocked: .00

Stopped: 0.00 0 1500 3000 4500 6000

Change Owver: 0.00 Time (minutes )

Qff Shift: Q.00

Resource Starved: 0.00

Scheduled Maintenance: 0.00
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Introducao ao Simul8

Coletando resultados do Atendimento

Activity Results
Atendimento o Ok
Mumber of work items:
Currently in Sty 1]
b inirnurn; 0.ao0
Syerage: 057
b axirnLim: 1.00
Completed Jobs: RER
Graph
s (®) Sync with ather results
= (T Plat every change
Percent of time:
dumaiting Work: 43.26
wWarking: 5674 17l
Blocked: oD ===t
Stopped: Q.00
Change Ower: .00
ff Shift: .00
Rezource Starved: .00
Scheduled Maintenance: .00

[CWaiting 43,26%
M Working 58,73%
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Introducao ao Simul8

Gerando relatorio de resultados

O SIMULS permite a criacdo de um T 5.. .2

resumo de resultados personalizado, | c...

que pode ser consultado apos o final '::n‘:’k'l:; -

da simulacao por meio do botao Jr————

Results Manager da aba principal poec 9

do programa (aba Home). Para Q Hep

configurar os resultados que serao e f:.‘.m )
exibidos no resumo € preciso clicar Epmaril v || (el | g o]
com o boto direito do mouse sobre - AoingOu_|| | Nomberof vk e et riyont B
os valores desejados nas janelas de i s — g
resultados correspondentes (0 CUrSOr || scedieshes -

mudara de cor e de formato ao ser s =

posicionado sobre algum B — lswioklioms

resultado numeérico. Para remover |

algum resultado do resumo, o
procedimento € o mesmo.

Escola de Engenharia de Lorena




Introducao ao Simul8

Gerando relatorio de resultados

P-n &-0 |
Data and Rules Insert View Vizual Logic Advanced Help Properti
= ==| TFeEr 4 |
Run For: 8000 minutes i | !"‘_‘E'.
E 2 .ul /
Run M Step ~ Speed [] Fun Resultz Chart
- Trial = Manager ~- | Selected Hezporis >
Run Muttiple Runs Rezuls
iy SIMULS Results Manager = O o
o — ; ;
SIMUI_S Results Manager & 0 (a8 [+ @ W ok i

CORPORAT
EPls . EPlHistory  Scenanos Al Objsct Results . Custom Reports

from most recent run only. Reszult Click "Multiple Funz' button to get ranges.
Chegadas Number Entered 565 .00
Fila de Espera Average Queue Size 0.85
Awerage Queuing Time 5.01
Atendimento Average Use 0.57
Saida Maximum Time in System 78.58
Average Time in System 16.04
Atendimento Waiting % 4326
Working % 56.74
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- Introducao ao Simul8 -

Executando uma rodada de simulacoes

P -wam & -0 |

Data and Hules Inzert Wiew Vizual Logic Adwvanced Help Properties &dditional

=z 5| —
Run For: 6000 minutes | ii | |" ',| Ii:-l'él =]
| il : —y

v Speed: [ Riun Results Chart Export
Trial = Manager ~ Selected teporiz-r Hesulls - E
an . I e e e o, e e 1 —
Pl I =-Tr|ﬂl SE’IUI} 1 1 E.G L L
Building Blocks Trial Calculator

E:!'" Start Paint

Escola de Engenharia de Lorena



Introducao ao Simul8

Executando uma rodada de simulacoes

: Alterar
Conduct Trial

Mumber of runz ik tnal; a0 Bur Tral

Apply

Calculate Required Mumber of Runs Cancel

Baze Random Mumber Set: i 1 I Help

Mame aof trial: [ o

Suto Dizplay Besultz Surmmany at end of last rn

Dizplay ranges (%) | 95 W Clicar
Add Results ta 15 4 ET T —
wwlhat iz VLS54T

Ilze Parallel Processars for fast rezults [zpare cores on this PC o others on LAN)
[Set upin File/Preferences/Results]
Ilze Antithetic ung for vanance rediction [Frofeszional Only)

[ ] Auto Display Dashboard at end of last run
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Introducao ao Simul8

Gerando relatorio de resultados

iy SIMULE Results Manager = O >

S|MU|_8 Results Manager Bl D (& &4 @ v o

CORPORATION
m . EPl History  Scenarios Al Object Results . Custom Heports

from most recent run anly. Fezult Click. "Multiple Runz" button to get ranges.

Chegadas Number Entered 565.00

Fila de Espera Average Queue Size 0.85
Awverage Queuing Time 9.01

Atendimento Average Use 0.57

Saida Maximum Time in System 78.53
Average Time in System 16.01

Atendimento Waiting % 4325
Working % 56.74
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- Introducao ao Simul8 -

Dimensionando o numero de Replicatas

b n Z-0

Data and Rules Insert Visw Visual Logic Ldvanced Help

Run For: B000 minutes | - | ==
| i} T

=4
Fun M Step - Speed: (] Run | Resuits . it Exp
F Trial = Manager~ | Seiecle == Resuy

|
m

B ik
U

Trial Setup

ildi Trial Calculat
Building Blocks rial Calculator

B Start Point
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Introducao ao Simul8

Dimensionando o numero de Replicatas

Trial Calculator

The Tnals Calculator recommends a number of rung ho use for tnals. How to use: Add to the right hand
The recomendation iz bazed on your required precision of the confidence box [below] all the KPls you want to
lirmits around the estimate of the mean for pour simulation results [KP1z) meet the required precision.

Required precision; |5 | % of the mean. our selected [35%]
confidence imitz will each be within this %
af the estimate of the mean,

All KPRz K.Flz ta meet required precizion

o 0K

* Cancel
Q Help

{Ehegadas: Mumber Entered | 5 Fila de Espera; Avwerage Queue Size
| Fila de Ezpera; Average Queue Size Saida: Average Time in System

{ Fila de Ezpera; Average Queuing Time
{ Atendimento; Average Use B
| Saida: Marirum Time in Syztemn
| 5aida Average Time in Systemn
| Atendimentao; W aiting %

| Abendimento: Waorking &

Highlight the EFI vau want graphed first during the calculation

Far information an how the Thal Calculator warks, and infarmation on other related research see http/dwaaowbs ac.uk/godautosimoa
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- Introducao ao Simul8 -

Dimensionando o numero de Replicatas

SIMULR - Conducting Trial

E nd After Current Run m

K.F| Precizion & |Huns [*=gzt] | ~
8.35014 137
Saida Average Time in System 4 61603 a2
W
110
1,00
: _ — Mean
090+ | St e Conf Limits
0,80
0,70 -

5 10 15 20 25 30 35 40 45 50
Murmbet of Runs
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Introducao ao Simul8

Dimensionando o numero de Replicatas

ESHE R oK.
SIMULS Results Manager »| O] 8] [+ @] ¥
CORPORATION
< kPl K.l Histary Scenarios ..ﬁ.II_EI biect Resulks Custam Fiajpnrts.
Love 95% Hange Ayerage Result High 95% FHange Rizk.
Chepadas Wumber Entered 593.78 o897 .87 601.97 B,
Fila de Espera Awverage Queue Size 0.88 0.93 0.97 e
Average Queuing Time o.82 925 968 e,
Atendimento Average Use 0.55 0.80 .61 e,
Saida Iaximum Time in System Tr.39 80.95 &4.51 ' Ty
Awverage Time in System 15.80 1626 16.71 .
Atendimento Waiting % 3841 4001 &0 .52 Y
Working % 59.38 59.99 60.59 vl
Trials Calculator - Recommendations
kKF Recommendad Runs ] A ok
[Recommended runz for 5% precizion]
Fila de E spera: Average Queue Size 142
Saida Average Time in System 45
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