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ANEXO I: AGENTE MAIN TMZGZ
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En estas dos imagenes tenemos el agente TMZGZ al completo con todo lo que contiene en su
interior. En la primera imagen vemos el modelado de la terminal, la l6gica de la terminal y sus
distintos parametros, variables y funciones

Las dos ventanas de abajo se utilizan Unicamente para poder ver en 3D la terminal.
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Parametros

(¥ ReachStackerTotales
(¥ TrenesenTotal

(¥ VagonesenTotal

(¥ ViasenTotal

O ModoparaDescargar

Poblaciones de Agentes

6 pbContenedores [..]
9 pbReachStack [..]
6 Leslista [..]

ﬁ pbCabezayVagon [..]
ﬁ pbTrenes [..]

Bloques

b4 | recursoEstacion

reaFlest

Variables

() VegonQueDescargo

) vistaSeleccionada

{) ContadorTrenEntra

() ReachStackerCargando

() vialibre

() viaEstalibre

) CantidaddeCargados

() viaTren
colleccionVias
colleccionPtoVia

) CantidadDescargados

Funciones

(3 fNavegarenSimulacion
(3 fOrdenesComectas
(3 fCreaVagon

(@ fMumerodelTren
{7 fDescargaVagon
(7 fsacaContPuntoX
3 fsacalontPuntoY
(3 fMumerodeVia

(3 fMumerodeVagon
(3 fouscaContenedor
(3 fbuscaOrden

@_&} colorSamples (3 fbuscalagon
{) LLenoAlmacen (3 fBuscavialibre
) posicion @ colors

() alubia

() restantes Colores

) Modo3Vial

() Modo3vial D D . .

() Modo3Via2y3

O E =

OO E =

Datos

& ResultadosHojaExcel

E excelFile

om|
&)_1 contTime

[N

En esta imagen podemos ver los distintos parametros que contiene todo el agente Main del

programa.
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ANEXO 2: VARIABLES DE LA TERMINAL.

EPropertiesE@| & = 0

@ VagonQueDescargo - Variable

Mame: VagonQueDescargo B Show name [ Ignore
Visible: (_@ vyes
Type: LeelistadeExcel

Initial value: =,

« Advanced

Access: public

[l Constant
Save in snapshot

["] Systemn dynamics units:

» Description

[ Properties &3 M § = 0

) vistaSeleccionada - Variable

Mame: vistaSeleccionada @ show name  [_|Ignore
Visible: (_@ yes
Type: Other... Viewhrea

Initial values =, vista2D

» Advanced

Access: public
[l Constant
Save in snapshot

[ system dynamics units:
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Ifl Properties &3 4 8 = 0

&) ContadorTrenEntra - Variable

Mame: ContaderTrenEntra @ show name [ Ignore

Visible: @ vyes
Type: int
Initial value: =, ]
» Advanced
Access: public
[ ] Constant
Save in snapshot

[_] System dynamics units:

= Properties &2 = 3 = 8

&) ReachStackerCargando - Variable

Mame: ReachStackerCargando @ showname [ Ignore

Visible: @ yes
Type: int
Initial values =, ]

* Advanced

Access: public

(] Constant
Save in snapshot

[ System dynamnics units:

= Properties &3 l = 8§ 5 O
& vialibre - Variable

Mame: viaLibre @ showname  []Ignore

Visible: _@ yes
Type: int
Initial value: =, a

» Advanced

Access: public
[l Constant
Save in snapshot

[ Systern dynamics units:
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[ Properties 52 3 = 8

& viaEstaLibre - Variable

Marne: viaEstalibre B show name [:Ilgnore
Visible: YES
Type: Other... boolean[ ]

Initial value: =, new boolean[4]

» Advanced

Access: public
[ ] Constant
Save in snapshot

[_] System dynamics units:

[ Properties 5% M § = 08
@ CantidaddeCargados - Variable

Mame: CantidaddeCargados B Showname [ Ignore
Visible: yes
Type: Cther... int[]
Initial value: =, new int[4]
= Advanced
Access: public
[C] Constant

Save in snapshot

[ System dynarics units:
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[ Properties &2 M ¢ = 8
& viaTren - Variable
L
Mame: viaTren @ Show name  [JIgnore
Visible: @ yes
Type: Other... Trenes[ ]
Initial value: =, new Trenes[4]

+ Advanced

Access: public
[] Constant
Save in snapshot

[ System dynamics units:

[ Properties 53 * § = 08
% colleccionVias - Collection
L
Mame: colleccionVias B show name
[Jlgnere
Visible: _ @ yes
Collection class: ArrayList
Elements class: Other... RailwayTrack
Initial contents: =, | mr\ias
i Vial
i Vig2
i Via3
e Viad

% B ¢ & ®
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li=| Properties 3 l | g = B

& colleccionPtoVia - Collection

Mame: colleccionPtoVia B show name
[Clignore
Visible: yes
Collection class: ArrayList
Elements class: Other... PositionOnTrack
Initial contents: =. | ## ptoVial

3 ptoVia2

i ptoVia3

i ptoViad

i ptoEntrada

3 pointExit

] B ¢ O
[ Properties &2 ¢ 8 = 0

O CantidadDescargados - Variable

MName: CantidadDescargados @ show name Dlgnore
Visible: yes

Type: int
Initial values =, ]

~ Advanced

Access: public
] Constant
Save in snapshot

[ System dynarmics units:




s Universidad

AlL  Zaragoza Anélisis, simulacién y optimizacién de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.
E Properties 3 l 4§ = 0
@ colorSamples - Collection
L
MName: colorSamples @ Show name
[ Ignore
Visible: (@ vyes
Collection class: Arraylist
Elements class: Other... ShapeRectangle
Initial contents: = | ™ colorsampledd
[ colersampled2
[ colorsampledd
[ colorsampleds
[ colersampleds
[ colorsampledt
[ colersampled?
[ colorsampledd
[ colorSampledd
R oL R
[ Properties 52 " & =0

& LLenoAlmacen - Variable

Marme: LLencilmacen @ Showname  [JIgnore
Visible: _@ yes
Type: int

Initial value: =,

» Advanced

Access: public
[C] Constant
Save in snapshot

[ System dynamics units:
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[ Properties 33] |
0 posicion - Variable
a
Marme: posicion B show name Dlgnore
Visible: ves
Type: int
Initial value: =, 348
» Advanced
MAccess: public
[ Constant
Save in snapshot
[T System dynamics units:
b Description
1 Properties 52 8§ = O
@ alubia - Variable
A
Marme: alubia B Show name E]Ignore
Visible: YES
Type: int
Initial value: =,
+ Advanced
Access: public
[CI Constant
Save in snapshot
[ System dynamics units:
[ Properties 2 2 = 0
 restantes - Variable
ry
Mame: restantes @ showname (JIgnore
Visible: yes
Type: int
Initial value: =,
= Advanced
Access: public
[ Constant
Save in snapshot
[ Systern dynamics units:

10
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[ Properties &2 & = 0
¥ Modo3Via0 - Variable
[

Mame: Mode3Vial B show name [:Ilgnore

Visible: yeS

Type: int

Initial value: =, ]
= Advanced

Access: public

[l Constant

Save in snapshot

() Systern dynamics units:

] Properties 53 M § = O

) Modo3Via1l - Variable

Mame: Modo3Vial
Visible: YES
Type: int

Initial values =, ]

= Advanced

Access:
[_] Constant
Save in snapshot

[ Systemn dynamics units:

public

B show name [ Ignore

11
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& Modo3Via2y3 - Variable
il
MName: Modo3ViaZy3 @ Showname [_]Ignore
Yisible: @ yes
Type: int

= Advanced

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.

Initial value: =, a

Access: public
[] Constant
Save in snapshot

[T Systern dynamics units:

12
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ANEXO 3: BLOQUES, DATOS, POBLACIONES Y PARAMETROS

1 Properties

i3 4 8 = O

9% recursoEstacion - ResourcePool

Capacity defined: =, |Directly

Capacity: = ViasenTotal

When capacity decreasess = | njts are preserved (‘End of shift')
Mew rescurce unit: =, & Agent

create a custom type

Speed: = 1@ meters per second
Home location (nodes): =, |
EIER=a -
= Maintenance, failures, shifts, breaks
Specified by: =, | Downtime block(s)
Downtime block(s): =,
EIER=a -
'End of shift' priority: -] lae
'End of shift' may preempt: =, a8
‘End of shift' preemption policy: =, | No preempticn

* Advanced

Customize request choice: = 0O
Add units to: =, © default population
() custom population
Force statistics collection: =, J
= Actions
On new unit: =

On destroy unit:

On seize;
On releasze:

On wrap-u

p

13
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1 Properties &2 M 3 = 0

(=

# reaFleet - TransporterFleet

Mame: reaFleet B show name
[lIgnore
Navigation type: =, (O Path-guided

O Free space

Recognize all transporters: =, .-}

Capacity defined: =, | Directly
Capacity: - ReachStackerTotales
Home locations: = | T reaHome

LA RER
Turn radius: = | 8.5 meters
Min distance to obstacle: = 5.8 reters
Limit speed near chstacle: = []

= Transporter

New transporter: =, | & ReachStackers

Set dimensions: = 8

Length: ) 15 meters
Width: ) ] meters
Height: - | 2 meters
Maximum speed: “)  67.59 meters per second
Acceleration: = 1 meters per second®
Deceleration: =1 meters per second”
Delay for route calculation: | a seconds
Delay to resume movernent: =, @ seconds
Add transporters to: =, (O default population

O custom population

Population: =, i pbReachStack i~ Qi
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] Properties &2 -

i@ pbContenedores - LContenedores

Mame: pbContenedores @ Show name

[ Ignore
() Single agent €@ Population of agents

Population is: O Initially empty
() Contains a given number of agents
() Loaded from database

decclor -,
nmyagen: = @

a4

» Dimensions and movement

Length: = 1 meters
Width: = 1 meters
Height: = 1 meters
Initial speed: =, 1@ meters per second

« |nitial location

Place agent(s): © st the agent animation location
() in the specified point
(Jin the node

= Statistics

Mo iterns defined yet. Press "+" to add a new item.

0o
+ Advanced

Model/library: TMZDEFINITIVO [change...
Visible: @ vyes

[ Visible on upper agent

Optimize for: © Access by index (ArrayList)
() Add/rermove operations (LinkedHash5et)

Y Log to database
Turn on medel execution logging

Show presentation
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] Properties 2 4 & = 0
# ResultadosHojaExcel - Event

Mame: ResultadesHejaExcel @ Showname [_]lgnore

Visible: @ yes
Trigger type: | Timeout
Mode: Clccurs once

Q) Use model time () Use calendar dates

Cccurrence time (absolute): r;E 59.8 minutes

l-\II' l-\III-\II'I-\II.-\II -
(EHE I

Y@ Log to database
Turn on model execution logaging

= Action

LContenedores elContenedor;

String laHoja = "DescargadoPor” + ReachStackerTotales + “"Re:
traceln ("-----------""----- BN

traceln (" Total trenes: " + TrenesenTotal);
traceln ("Vagones (inc.lecc) / tren: " + VagonesenTotal);
traceln (" Wias utilizadas: " + ViasenTotal);
traceln (" Mum reach stackers: ™ + ReachStackerTotale:
traceln (" Modoe ejecucidn: " + ModoparaDescargar);
traceln (" Vagones descargados: " + CantidadDescargado:s
traceln ();

traceln (" Hoja excel: ™ + laHoja);

traceln ("--------------- BN

excelFile.setCellValue("Vagon: ", laHoja, 1, 1);
excelFile.setCellValue("Inicic: ™, laHoja, 1, 2);
excelFile.setCellValue("Fin: ", laHoja, 1, 3);
excelFile.setCellValue("Descarga: ", laHoja, 1, 4);
excelFile.setCellValue({"Orden: ", laHoja, 1, 5);
excelFile,setCellValue("Por: ", laHoja, 1, 6);

for (int i=8; i < almacen.size(); i++) {
elContenedor = almacen.get(i);
excelFile.setCellvalue(elContenedor.NumerodelVagon, laHd
excelFile.setCellvalue(elContenedor.IniciaTiempo, laHoje:
excelFile.setCellvalue(elContenedor.TerminaTiempo, laHo;
excelFile.setCellvalue(elContenedor.TiempoDescarga, laHc
(
(

excelFile.setCellvalue(elContenedor.Itemdelalista.orden,

excelFile.setCellValue(elContenedor.descargadoPor, laHo;

b

excelFile.setCellValue("Total trenes: ", laHoja, 2, 7);
excelFile.setCellValue(TrenesenTotal, laHoja, 2, B);
excelFile.setCellValue("Vagones (inc.locec) / tren: ", laHoje:
excelFile.setCellValue({VagonesenTotal, laHoja, 3, 8);
excelFile.setCellValue("Vias utilizadas: ", laHoja, 4, 7);
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(] Properties &2 ]

000

= O

¥ excelFile - Excel File

Mame:  excelFile @ Show name  [_]Ignore

Wisible: @ yes

Files @ Trenesxlsx

= Advanced

B Load on model startup
[]5ave on model termination

[]Save in snapshot

= Description

Aqui es donde cambiamos a los 2 Excel que tenemos disponibles]
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] Properties &2 M 8 = 0

Mame: pbContenedores B show name

[ Ignare

() Single agent @ Population of agents

Population is: © Initially empty
() Contains a given number of agents
() Loaded from database

decolor: a
nmyagon: = @

+ Dimensions and movement

Length: = 1 meters
Width: = 1 meters
Height: = 1 meters
Initial speed: =, 1@ meters per second

+ [nitial location

Place agent(s): 0 at the agent animation location
() in the specified point
(Jin the node
= Statistics

Mo itemns defined yet, Press "+" to add a new item,

or
= Advanced
Model/library: TMZDEFINITIVO (change...
Visible: yes

[ Visible on upper agent

Optimize for: O Access by index (ArrayList)
() Add/remove operaticns (LinkedHash5et)

v Log to database
Turn on model execution logging

Show presentation
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] Properties &2 M 8 = 08

i@ pbReachStack - ReachStackers

Marme: pbReachStack B show name

[ Ignare

() Single agent @ Population of agents

Population is: © Initially empty
() Contains a given number of agents
() Loaded from database

» Dimensions and movement

Length: = 1 meters
Width: = 1 meters
Height: = 1 meters
Initial speed: =, 67.79 rmeters per second

+ |nitial location

Place agent(s): © st the agent animation location
() in the specified point
(Jin the node

~ Statistics
Mo iterns defined yet, Press "+" to add a new item.

oo

* Advanced

Model/library: TMZDEFINITIVO (change...]
Visible: YES
[ Visible on upper agent

Optimize for: © Access by index (ArrayList)
() Add/remove operations (LinkedHash5et)

v Log to database
Turn on model execution logging

Show presentation
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[ Properties &2 O

10! Leelista - LeeListadeExcel

Mame: Leelista B Show name

[llgnore
(0 Single agent @ Population of agents

Population is: (O Initially empty
() Contains a given number of agents

0 Loaded from database

Table: cargar

Choice conditions:

op

Mode: © One agent per database record
() Multiple agents per record

Agent pararneters mapping:

Parameter Column
orden orden
vagon vageon
vgllolor wy_color
01

¥ These parameter values will be used for dynamically created agents:

arden: =,
vagon: =

a4

vgleolor =

= Dimensions and movement

Initial speed: = 1@ meters per second

|
« |nitial location

Place agent(s): 0 at the agent animation location
() in the specified point
Jin the node
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] Properties &2 M & = 08

i@ pbCabezayVagon - CabezaYVagones

Marme: pbCabezayVagon B Show name

[ Ignore
() Single agent @ Population of agents

Population is: O Initially empty
() Contains a given number of agents
() Loaded from database

esLocomotora; =, ]

= Dimensions and movement

Initial speed: =, 1@ meters per second
= [nitial location

Place agent(s): © st the agent animation location
() in the specified point
(Jin the node

- Statistics

Mo itemns defined yet, Press "+" to add a new itemn,

op

» Advanced

Model/library: TMZDEFINITIVO [change...
Visible: @ yes
[ Visible on upper agent

Optimize for: O Access by index (ArrayList)
() Add/remove operaticns (LinkedHash5et)

v Log to database
Turn on model execution logging

Show presentation




s Universidad

Al Zaragoza

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.

=

0}

g

Properties &3 M 3 = 08

pbTrenes - Trenes

Mame: pbTrenes B Show name

[ Ignore
(0 Single agent @ Population of agents

Population is: © Initially empty
() Contains a given number of agents
() Loaded from databaze

Dimensions and movement
Initial speed: =, 283.38 meters per second
Initial location

Place agent(s): © st the agent animation location
() in the specified point
Jin the node

Statistics

Mo iterns defined yet. Press "+" to add a new item.

0o
Advanced
Model/library: TMZDEFINITIVO [change...]
Vizible: YES

[[] Visible on upper agent

Optimize for: © Access by index (ArrayList)
() Add/remove operations (LinkedHash5et)

Log to database
Turn on model execution logging

Show presentation

22
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= Properties &1 7§ = 0

* ReachStackerTotales - Parameter

MName: ReachStackerTotales @ show name  [|Ignore
Visible: @ yes

Type: int

Default value: =, 1

[ Systern dynamics array

+ Value editor

Label: MNum reach stackers

Control type: | Slider

Min: 0

Max: ]

Hide conditions:

Parameter Condition Walue
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[T Properties &2 l o 8 = O
@ TrenesenTotal - Parameter
a
Mame: TrenesenTotal @ Showname  []Ignore
Visible: yes
Type: int
Default value: =, 4
[_] Systern dynamics array
= Value editor
Label: Mum trenes generado en total
Centrol type: | Slider
Min: 4
Max: 12
Hide conditions:
Parameter Condition Value
Hr
[ Properties &3 4§ = O3
& VagonesenTotal - Parameter
a
Name: VagonesenTotal B Show name  []Ignore
Visible: yes
Type: int
Default value: =, 22
[_] System dynamics array
+ Value editor
Label: Murn vagones generado por tren
Control type: | Slider
Min: 2
Mae: 26
Hide conditions:
Parameter Condition Value
oA

24
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[T Properties &2 l 4 8 = 0
@& ViasenTotal - Parameter
-
MName: ViasenTotal @ show name  []Ignore
Visible: @ yes
Type: int
Default valuee =, 4
[_] System dynamics array
« Value editor
Label: MNum trenes estacion
Control type: | Slider
Min: 1
Max: 4
Hide conditions:
Parameter Condition Value
o
» Advanced

25
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] Properties &2 l ot 8 = 0
@ ModoparaDescargar - Parameter
Mame: ModoparaDescargar @ show name [ Ignore )
Visible: yes
Type: int
Default value: =, 5
[ System dynamics array
+ Value editor
Label: Medo de gjecucion
Control type: | Slider
Min: 0
Maz: 3
Hide conditions:
Parameter Condition Value
or

26
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ANEXO 4: FUNCIONES DE LA TERMINAL.

En la descripcion se encuentra lo que hace cada funcién. Como vemos en cada funcion
tenemos una opcion que hace que la funcién devuelva algin valor (returns value), y (Just
action) que no devuelve ningln valor.

[ Properties &3 4§ = 0
@ fNavegarenSimulacion - Function

Marme; fMavegarenSimulacion B Show name [:Ilgnore

Visible (@) yes
0 Just action (returns nothing)
() Returns value

+ Arguments

Marne Type
verterminal Viewfirea
i I}

+ Function body

vistaseleccionada = verterminal;

verterminal.navigateTo();
panelGroup.setPos{verterminal.getX ()}, verterminal.get¥());
panelGroup.setScale(1.65);

= Advanced

Access: default

[T System dynamics units:

w Description

27
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[ Properties 2 | i
@ fOrdenesCorrectas - Function
Mame: fOrdenesCorrectas B show name [:]Igrmre
Visible: (_@) yes
() Just action (returns nothing)
O Returns value
Type: boolean
= Arguments
Mame Type
orden LeelistadeExcel
& &
= Function body
CabezaYVagones elVagon = fbuscaVagon(orden.vagen);
return (!{elVagon==null}};
= Advanced
Access: default
[] Systern dynamics units:
= Description
Esta funcign se encarga de comprobar mediante |a funcien fbuscavagon si el vagdn tiene las ordenes
correctas si no devuelve fallo.
4 >

28
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] Properties 53 = 3
@ fCreaVagon - Function
Mame:  fCreaVagon B Show name [_Ignore

Visible: (_@ vyes

© Just action (returns nothing)
() Returns value

= Arguments

Mame Type

wagon Cabeza¥Vagones
posicicnvagaon int

& &

+ Function body

LeelistadeExcel odSel;
int numerodelTren = ContadorTrenEntra;
int Long = (numercdelTren * 188) + posiciocnvagon;

vagon.setWidth(6);

wvagon.NumerodelVagon = Long;
vagon.eslocomotora = (posicionvagon == 8);
vagon.SiCargado = false;

if (posicionvagon == @) {
wvagon.PonColorVagon(@);
vagon.carld.setFillColor(black);
1 else {
odSel = fbuscaOrden(vagon.NumerodelVagon);
if (!(odSel==null}){

vagon.SiCargado = true;
vagon.PonColorVagon(odSel.vgColor);
vagon.OrdenVagon = odSel;

1

* Advanced

Access; default

[[] System dynarnics units:

+ Description

Crea un vagdn de tren en TrainSource con el color indicado en el fichero excel de erigen y con la lenguitud
asignada mediante los parametros
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O Properties &3 i =

@ fNumerodelTren - Function

Mame:  fNumercdelTren @ show name [ Ignore

Visible: (@ vyes

(T Just action (returns nothing)
© Returns value

Type: int

= Arguments

Mame Type
Long int
o &

+ Function body
return (Long / 1@a);
* Advanced
Access: default
[ System dynamics units:
= Description

Esta funcicn se encarga de saber mediante el numero del vagén en que tren estamos dividiendo para /100
para lograr ver su centena
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[ Properties &2 l |

g = 0

Mame:

Visible:

@ fDescargaVagon - Function

fDescargaVagon B show name  ([lgnore

yes

© Just action (returns nothing)
() Returns value

= Arguments

Mame

contenedor

Type

LContenedores

e

+ Function body

int numeromvia = fHumerodeVia(contenedor.NumerodelVagon);
int numercVagon = fNumerodeVagon(contenedor.NumerodelVagon);

Trenes eltren = viaTren[numeromVia];

Cabeza¥Vagones cadavagon = (Cabeza¥Vagones) eltren.getCar(numeroVagon);
cadavagon.SiCargado=false;

cadavagon.NumeradelvVagon=contenedor. NumerodelVagon;
cadavagon.PonColorVagon(15);

Access:

» Advanced

[C) Systern dynarnics units:

= Description

|Esta funcion se encarga de descargar cada 1.-'ag-:'rr'||
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=

[ Properties 52 >t

Leles]

@ fsacaContPuntoX - Function

Mame:  fsacaContPuntoX B Show name  []Ignore

Visible: (_@ yes

(") Just action (returns nothing)
O Returns value

Type: double

= Arguments

Marme Type
contenedor LContenedores
o &

= Function body
int numeromVagon = fHumerodeVagon(contenedor.NumerodelVagon);
double nptoX = punto_@.getX() - 27.75 * (numeromVagon);
return  nptoX;

= Advanced

Access: default

[l System dynamics units:

= Description

Esta funcion se encarga de situar los contenedores generados de tipo Leontenedores en los vagones del
tren
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O] Properties 22 M & = O
@ fsacaContPuntoY - Function
Mame:  fsacaCentPunto¥ @ showname  [|Ignore
Visible: YEsS
() Just action (returns nothing)
© Returns value
Type: double
= Arguments
Mame Type
conten LContenedores
> @&
+ Function body
nmia = fNumerodeVia(conten.NumerodelVagon);
double nptoY = punto_8.get¥() -98 - 18.8 * (nmVia);
if (nmvia == @ || nmvia == 1){
nptoY = punto_8.getY() + 4@ - 18.8 * (nmVia);
return nptoY;
+ Advanced
Access: default
[ System dynamics units:
= Description
Esta funcion se encarga de situar los contenedores generados de tipo Lcontenedores en los vagones del
tren
4 »

33



apge

Universidad =~ o . . .
Zaragoza Andlisis, simulacién y optimizacién de la capacidad operativa de una terminal

intermodal de transporte de mercancias mixta.

] Properties &3 )

]

@ fNumerodeVia - Function

Mame:  fMumerodeVia @ show name  [lgnore

Visible: (@ vyes

() Just action (returns nothing)
0 Returns value

Type: int

= Arguments

Mame Type
Long int
& &

= Function body

int numercdelTren = (Long / 18@)5;
Trenes elTren = findFirst( pbTrenes, t -» (t.NumTrenEntra == numercdelTren) };
return elTren.Vias;

= Advanced
Access: default
[ Systern dynarnics units:

= Description

Esta funcién se encarga de mirar en que numerc de via se encuentra cada tren mirando dentro de la
poblacidn de trenes
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[ Properties &2

s

=

@ fNumerodeVagon - Function

Mame: fMumerodeVagon B Show name Dlgnore
Visible: Yes

() Just action (returns nothing)
O Returns value

Type: int

= Arguments

Marne Type
Long int

@ &

= Function body

int numeromvVia = Long/1@@;
return (Long - numeromVia*1ee);

» Advanced

Access: default

[_] System dynamics units:

= Description

|Esta funcién se encarga de saber la posicién del vagon
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O Properties 52 2 = C

@ fbuscaContenedor - Function

Mame:  fbuscaContenedor @ Show name [ lgnore

Visible: (@ ves

() Just actien (returns nothing)
O Returns value

Type: LContenedores

= Arguments

Mame Type
Leng int
o @&

+ Function body

LContenedores elcontenedor = findFirst( pbContenedores, c -»> (c.NumercdelVagon
return elcontenedor;

* Advanced
Access: default
[ Systern dynamics units:

= Description

Esta funcign se encarga de buscar el contenedor mediante la poblacién de contenedores
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. O Properties &2 |

e sl

=

@ fbuscaOrden - Function

Mame:  fbuscaOrden @ showname [|Ignore

Visible: (_@ yes

() Just action (returns nothing)
O Returns value

Type: LeelistadeExcel

* Arguments

Mame Type
Long int
i &

+ Function body

LeelistadeExcel lalrden = findFirst( Leelista, o -» (oc.wvagon == Long) )i
return lalrden;

+ Advanced

Access: default

[C] System dynamics units:

= Description

Esta funcign se encarga de buscar la orden que ha sido asignada a cada vagén mediante la poblacion del
agente Leelistadebxcel
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[ Properties &2 7 3

(@ fbuscaVagon - Function

Mame:  fbuscaVagon @ Showname [lgnore

Visible: @ yes

() Just action (returns nothing)
0 Returns value

Type: Cabeza¥Vagones

* Arguments

Mame Type
nmlLargo int
i &

= Function body

Cabeza¥Vagones elvagon = findFirst( pbCabezayVagon, v -» (v.NumerodelVagon ==
return elvagon;

+ Advanced

Access: default

[ Systemn dynarnics units:

= Description

Esta funcidn se encarga de buscar los vagones mediante la poblacién del agente CabezayVagones
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EPrnpertiEEE| M 8 = O

@ fBuscavialibre - Function

Mame:  fBuscavialibre @ Show name  [Jlgnore

Visible: yes
() Just action (returns nothing)
0 Returns value

Type: | int |

= Arguments

Mame Type

i &

= Function body

int vialibre = ViasenTotal;
for (int i = (ViasenTotal - 1); 1 »= @; i--) {
if (viaEstalibre[i])
vialibre = i;

1

return vialibre;

+ Advanced

[] System dynarnics units:

= Description

|Esta funcién se encarga de buscar que via se encuentra libre para que un tren pueda entrar a la terminal
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[ Properties 22 M 3 = E

@ colors - Function

Mame: colars B Show narme [ Ignore

Visible: (@) yes

() Just action (returns nothing)
O Returns value

Type: Color

= Arguments

Mame Type
color int
o &

= Function body
return colorSamples.get(color).getFillColor(};
= Advanced
Access default
[l System dynamics units:
= Description

Esta funcion se encarga de poner el color a los contnedores
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ANEXO 5: LOGICA DEL TREN

Logica del Tren
I

,,,._.m._..,[._. S ._.},._ﬂ._.@_ﬂ._ﬁl_ — & ﬂ [s — = } ﬂ X
reservaBntr PeDEEP  geseargando i findelaDescarga L 1 e DejslibreSalics EliminzTren
SREESeEREERES &
O Properties 23 l i = O
&) CreaTren - TrainSource
a
MName: CreaTren B show name E]Ignore
Arrivals defined by: =, |Interarrival time
Interarrival time: -~ 2 minutes
First arrival occurs: =, | At model start
Set agent parameters from DB: = O
Limited number of arrivals: = 8
Maximum number of arrivals: =, TrenesenTotal
# of cars (including loco): 2} | VagonesenTotal
After creation: =, | Leave as a logical agent (will use TrainEnter later on)
w Train and cars
New train: =, & Trenes
Initial speed: -l 20 meters per second
Cruise speed: -l 20 meters per second
Acceleration: -] 1 meters per second®
Deceleration: -] 2 meters per second®
Add trains to: =, () default population of root agent
© custom population
Train population:  — | pbTrenes TR O
New rail car: =, | €9 CabezaVVagones
Car length: = | 14 meters
Car setup: : fCreaVagon(car, carindex);
Add rail cars to: =, (U default population of root agent
© custom population
Car population: = i} pbCabezayVagon iR i
w Actions
On exit: = train.NumTrenEntra = ContadorTrenEntra; ContadorTrenEntra++;
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[ Properties &2 m i = O
14 reservaEstacion - Seize
MName: reservaEstacion @ Show name  [_Ignore
Seize: =, () (alternative) resource sets
© units of the same pool
Resource pool: = |ﬁ recurscEstacion | i
Number of units: -~ | 1
Seize policy: =, () Seize whole set at once
© Seize units one by one
Queue capacity: =, | 168
Maximum queue capacity: = [
Send seized resources: =, O
Attach seized resources: = 0O
Agent location: =, I:I "
« Priorities
Task priority: - | a
Task may preempt: = 8
Task preemption policy: =, | No preemption
b Advanced
b Actions
= Advanced
Agentype -
© Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: ves
() visible on upper agent
g Log to database
Turn on model execution logging
Show presentation
= Description
4 | ]
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[T Properties 2 &=
- reservaEntr - RestrictedAreaStart
Mame: reservaEntr @ Show name [:]Ignore
Capacity (max allowed): =, 1
» Actions
+ Advanced
Agent type: =, | @ Trenes
O Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[l visible on upper agent
9 Logto database
Turn on moedel execution logging
Show presentation
[T Properties &2 et 8

- trenEntra - TrainEnter

Name: trenEntra @ Show name  [JIgnore
Entry point defined as: =, O Position on track
(O) Offset on the track
Position on track: =, | # ptoEntrada R 4
Orientation on track: =, | Forward (first car is closer to the end of the track)
+ Actions
Onexit: = ¥
int n = 8;

int cantidadvagonescargados = @;

vialibre = fBuscavialibre();
viaEstalibre[vialibre] = false;

train.vias = vialibre;
viaTren[vialibre] = train;

n = train.size();
for (int i = 1; 1 < n; i++) {
CabezaYVagones vagon = (CabezaYVagones) train.getCar{i);

if (vagon.SiCargade) cantidadvagonescargados+t;

1;

train.VagonADescargar = cantidadvagonescargados;
CantidaddeCargados[vialibre] = cantidadvagonescargados;

+ Advanced

Train class: =, | &9 Trenes

© single agent () Population of agents

Model/library: Rail Library (change..
Visible: @ vyes

[l visible on upper agent

¥ Log to database

Turn on model execution logging

Show presentation
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[T Properties &2 % g =0

+# trenPara - TrainMoveTo

Mame: trenPara B Show name [ Ignore
Direction: =, © Forward

() Backward
Route is: =, | Calculated automatically from current to target track
If the track gets blocked: =, | Stop before this track

Route should not contain: =

IR

Target is: =. | Agiven position on track
Position on track: %) | colleccionPtoVia.get{vialibre)
Check free space on target track: = 0
Limit distance to move: = 0O
Cruise speed (0 for no change): ] 20 meters per second
Start options: =, | Accelerate/decelerate to cruise speed
Finish options: =, | Decelerate if condition is true
Decelerate if: ] true

» Actions

~ Advanced
Train type: =, | @ Trenes

O Single agent (O Population of agents

Model/library: Rail Library [change...
Visible: @ yes

[ Visible on upper agent

9" Log to database

Turn on model execution logging

Show presentation
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EPmperliEE@l 8 = 0
1+ AcabaReservEntr - RestrictedAreaEnd
a

Marme: AcabaReservEntr @ showname [ Ignore
RestrictedAreaStart object: = i

» Actions

= Advanced
Agent type -
© Single agent () Population of agents
Muodel/library: Process Modeling Library [change...
Visible: yes
[ Visible on upper agent

Y@ Log to database

Turn on medel execution legging
Show presentation

EPmperlisE@l 4§ = O

10 esperaDescga - Queue

a

Name: esperaDescga @ Show name  []Ignore
Capacity: == | ViasenTotal
Maximum capacity: =, O
Agent location: =, I:I et

* Advanced

Clueuing: =, [FFo

Enable exit on timeout: =
Enable preemption: =,

Restore agent location on exit: =

Force statistics collection: =,

» Actions
« Advanced

Agent e -

© Single agent () Population of agents

Model/library: Process Modeling Library [change...
Visible: yes

[ Visible on upper agent

Y@ Log to database

Turn en model execution logging

Show presentation
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[ Properties 2 l 4§ = O
© retrDescga - Hold
Mame: retrDescga @ Showname [ ]Ignore -
Mode: =, | Manual (use block{), unblock(})

Initially blocked: — @

» Actions
~ Advanced

Agent type: =, | &3 Trenes

© Single agent (O Population of agents

Muodel/library: Process Modeling Library [change...
Visible: yes

[] Visible on upper agent

v Log to database
Turn en model execution logging

Show presentation

[T Properties 52 ¢ =08
10 descargando - Queue
&
Mame: descargando @ Show name
[Jlgnore
Capacity: = ViasenTotal

Maximum capacity: = [

Agent location: =, el

Advanced

Queuing: = [rFO

Enable exit on timeout: =

Restore agent location on exit: =,

O
Enable preemption: = O
a
O

Force statistics collection: =

Actions
Advanced

Agent type: =, | & Trenes

© Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: VES
[ Visible on upper agent
%@ Log to database
Turn on model execution logging

Show presentation
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000

[ Properties &2 )

@ VaACola - Hold

Mame: VahCola B Show name

[l ignore

Mode: =, | Block automatically after N agents (use unblock())

M agents for self-block: =, 1
Initially blocked: = 8

b Actions

 Advanced

Agent type: =, | &3 Trenes

© Single agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: @ yes

[[] Visible on upper agent

7 Log to database
Turn on model execution logging

Show presentation
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] Properties 83] M § = O
10 ColaparaSalir - Queue
A
Name: Colapara5alir B Show name
[Clignore
Capacity: = ViasenTotal

Maximum capacity: =[]

Agent location: = !

= Advanced

Cueuing: =, [FFO
Enable exit on timeout: =, O
Enable presmption: = O
Restore agent location on exit: = @
Force statistics collection: =, O

» Actions

= Advanced
Agent type: =, | &3 Trenes

© single agent () Population of agents

Madel/library: Process Modeling Library [change...
Visible: @ yes

[l visible on upper agent

V@ Log to database
Turn on model execution logging

Show presentation
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[T Properties 22 l . 3 = 0
© findelaDescarga - Hold
Mame: findelaDescarga B show name
[CJ1gnore
Mode: =, | Manual (use block(), unblock())

Initially blocked: =, [~

b Actions
» Advanced

Agent type: =, | &3 Trenes

© sSingle agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: yes

[ Visible on upper agent

¥ Log to database
Turn on model execution logging

Show presentation

[T Properties i3 4 8§ = O

< FiltrarVagonesDescargados - SelectOutput

Mame: FiltrarVagonesDescargados B Show name

[lignore

Select True output: =, (0 With specified probability [0..1]
© If condition is true

Condition: i~ (agent.VagonADescargar==8)
» Actions
* Advanced

Agent type: =, | @ Trenes

© Single agent () Population of agents

Model/library: Process Medeling Library [change..
Visible: ves

[ Visible on upper agent

u Log to database
Turn on model execution logging

Show presentation
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O Properties 23 l g = 8
(O delay - Delay
&

Name: delay @ Show name

[CJignore

Type: =, © Specified time

() Until stopDelay() is called
Delay time: | e.eez2 seconds
Capacity: =, 1

Maximum capacity: =, [}

Agent location: = el

Advanced

Ferced pushing: =

]
Restore agent location on exit: = @8
]

Farce statistics collection: =

-

Actions

+ Advanced

Agent type: =, | @ Trenes

© Single agent () Population of agents

Model/library: Process Modeling Library [change...
Visible: (@ yes
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[ Properties 2@] I

10 ColadeSalida - Queue

MName: ColadeSalida B Show name

Clignore
Capacity: =,

ViasenTotal

Maximum capacity: = []

Agent location: = ™

Adwvanced

Queuing: = [AFo

]

Enable exit on timeout:

i

Enable preemption:

i

Restore agent location on exit:

i

Ferce statistics collection:

O 800

i

Actions
Advanced

Agent type: - ﬂ Trenes

© Single agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: yes

[ Visible on upper agent

v Log to database
Turn on model execution logging

Show presentation

[ Properties 53 |}

g = 0

< reservaSalida - RestrictedAreaStart

Mame: reservaSalida B show name
[CJgnore
Capacity (max allowed): =, 1
b Actions
+ Advanced
Agent type: =, | &3 Trenes

© single agent () Population of agents

Model/librany: Process Modeling Library (change...
Visible: yes

[ Visible on upper agent

g Leg to database
Turn on model execution logging

Show presentation
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[ Properties X| 4 &8 = 8

## TrenApuntoSalida - TrainMoveTo

Mame: TrenApuntoSalida @ Show name [:]Ignore
Direction: =, © Forward

() Backward
Route is: =

| Mot specified (train will follow switches)

Target is: =, | Agiven position on track
Position on track: =, | um pointExit i i
Cruise speed (0 forno change): 23 | @ meters per second
Start options: =, | Accelerate/decelerate to cruise speed
» Actions
+ Advanced
Train type: =, | € Trenes

© Single agent (O Population of agents

Model/library: Rail Library [change...
Visible: ves
[ Visible on upper agent

9@ Log to database

Turn on model execution logging

Show presentation

[ Properties &2 o 8 = O

() EliminaTren - TrainDispose

&
MName: EliminaTren @ show name  [_lIgnore
On enter: -
= Advanced
Train type: =, | &3 Trenes

© single agent (O Population of agents

Madel/library: Rail Library [change...
Visible: yes
[ Visible on upper agent

¥ Log to database

Turn on model execution logging

Show presentation
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ANEXO 6: LOGICA DE DESCARGA

ofca escarge ceriren

CompruebaCantDescgdo

A d

ordEnProces finorden

delay1
somacren
ordenaiagon  ComprSiesCorrecta '—’E
ordenesCorrectas <}
oo SituaContEntiagon Comprusaanisdos blaEspera
P & > &l
iniDescga Ao r?; - H—
ibujaContenedar fempotmpieza
EimingGinoioes i i Destadtvod
hayRealibre P vas iy | PessPorDslentlien? PassPorelentiren2 | Tiempoacaba

PasaPorDelantTren3 PassPorDelantTr

kd

Modo0OrdenEstricto

MPOSUND  pyodo? Todasalse

o o
DejaContghiaPlayalze
3

DeiaContEnlaPlayal2y

Modo3Todsalavez
&

] Properties &2

M i =0

=% CadaVagon - Enter

L3
Mame: CadaVagon 8 Show name
[[Jignore
Agent type: =, | &9 LeelistadeExcel

Mew location:

Pl

Mot specified

* Agent

Change dimensions: 7

a

» Advanced

Add newbornsto: =, 0 default population

() custom population

F]

Forced pushing:

b Actions
= Advanced
0 Single agent () Population of agents

Process Modeling Library [change...
@ yes

Model/library:
Visible:
[ visible on upper agent

Y@ Log to database

Turn on model execution logging

Show presentaticn
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] Properties 2 7 8 = 0
10 erdenaVagon - Queue
&
Mame: ordenaVagen @ show name [:]Ignore
Maximum capacity: =, a2
Agent location: =, R
= Advanced
Queuing: =, | Agent comparison
“agent! is preferred to agent2™: ) | agentl.orden < agent2.orden
Enable exit on timeout: = O
Enable preemption: =, O
Restore agent location on exit: = @
Force statistics collection: = O
» Actions
w Advanced
Agent type: =, | &9 LeelistadeExcel
© single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: yes
[T Visible on upper agent
¥ @ Log to database
Turn on model execution legging
Show presentation
[ Properties 22 M 8 = O
© iniDescga - Hold
&
MName: iniDescga @ show name [ Ignore
Made: =, | Manual (use block(), unblock()
Initially blocked: — @
b Actions
= Advanced
Agent type: =, | &3 LeelistadeExcel

© Single agent () Population of agents

Process Modeling Library (change...
yes

Madel/library:
Visible:
[ visible on upper agent

¥ Log to database
Turn on model execution logging

Show presentation
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O Properties 52 4 § = 0O
<> ComprSiesCorrecta - SelectOutput
&
Marme: ComprSiesCorrecta @ show name [ Ignore
Select True output: =, () With specified probability [0..1]
© If condition is true
Condition: ] fOrdenesCorrectas(agent);
b Actions
* Advanced
Agent type: =, | €9 LeelistadeExcel
0 Single agent () Population of agents
Madel/library: Process Modeling Library (change..
Visible: ves
[ Visible on upper agent
g Log to database
Turn on model execution legging
Show presentation
[ Properties 53 & = 0
&) EliminaSinoloes - Sink
ik
Mame: EliminaSincloes B show name [ Ignore
+ Actions
On enter: = traceln(" ELIMINA Orden: " + agent.orden };

= Advanced

Agent type: =, | & LeelistadeFxcel

© single agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: yes

[ Visible on upper agent

7@ Log to database
Turn on model execution logging

Show presentaticn
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r_=| Properties 2% 3 =8

10 ordenesCorrectas - Queue

a
Name: ordenesCorrectas @ showname [ Ignore

Maximum capacity: — @

Agent location: = el

~ Advanced

Queuing: = [fFo

Enable exit on timeout: =

Enable preemption:

[m]
O
Restore agent location on exit: = @8
O

Force statistics collection: =
~ Actions

On enter:

On at exit:

On exit:

On remove:

~ Advanced

Agent type: =, | &9 LeelistadeExcel

© single agent () Population of agents

Model/library: Process Medeling Library (change...
Visible: (@ vyes

[_] Visible on upper agent

v Log to database

Turn on model execution logging

Show presentation
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[C Properties 22 = 8 = 0

] dibujaContenedor - Split

Narme: dibujaContenedor @ showname  [lgnore
Mumber of copies: 2
New agent [copy: .} | new LContenederes (colors(original.vgCelor), original.vagen);

Change dimensions: =[]

Location of copy: =,  Not specified

~ Advanced

Add copies to: =, () default population
© custom population

Fopulation: ! pbContenedores kWi

~ Actions

On at enter:

On exit copy:

On exit original:

~ Advanced

Original type: =, | @9 Leelistadefxcel

Copy type: =, | @ LContenedores

© Single agent ) Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[_] Visible on upper agent
7 Log to database
Turn on medel execution logging

Show presentation

[ Properties &3 8 = O

10 ordEnProceso - Queue

Mame: ordEnProceso

B show name  []Ignore

Maximum capacity: — [

Pl

Agent location: = R

b Advanced
» Actions

» Advanced

Agent type: =, | &9 LeelistadeExcel

© Single agent (O Population of agents
Model/library: Process Modeling Library (change...
Visible: ves
[ visible on upper agent
9

Log to database
Turn en model execution logging

Show presentation
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O Properties 3@] 3 = 0

@ finOrden - Hold

Mame: finOrden B Show name
[Jignore
Mede: =, | Manual {use block(), unblock())

Initially blocked: — &

» Actions
» Advanced

Agent type: =, | & LeelistadeExcel

© Single agent () Population of agents

Madel/library: Process Modeling Library (change...
Visible: yes

[ Visible on upper agent

§ Log to database

Turn on medel execution legging

Show presentation

[T Properties &% 4§ = 8

<> CompruebaContDescgdo - SelectOutput

Mame: CompruebaContDescgdo
@ show name  [J Ignore

Select True output: =, () With specified probability [0..1]
© If condition is true

Condition: ) (agent == VagonQueDescargo)
» Actions
+ Advanced

Agent type: =, | &9 LeelistadeExcel

© Single agent () Population of agents

Model/library: Process Modeling Library (change..
Visible: yes

[ Visible on upper agent

¥ Log to database
Turn on model execution logging

Show presentation
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[ properties i l s -
) borraOrden - Sink
a
Mame: berralrden
@ show name [ Ignore
b Actions
 Advanced
Agent type: =, & LeelistadeExcel
© Single agent () Population of agents
Medel/library: Process Modeling Library (change...
Visible: @ yes
[ visible on upper agent
v Log to database
Turn on model executien logging
Show presentation
[ Properties &2 ¢ =0

(© delay1 - Delay
MName: delayl

@ show name [ Ignore

Type: =, © Specified time
() Until stopDelay() is called

Delay time: | e.ee2 seconds
Capacity: = 1

Maximum capacity: =[]

Agent location: = el

-

Advanced

-

Actions

Advanced

Agent type: =, | @) LeelistadeExcel

O singleagent () Population of agents

Model/library: Process Modeling Library [change...
Visible: @ vyes

[ Visible on upper agent

9 Log to database
Turn on medel execution logging

Show presentation
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[T Properties 52 l & = 0
= SituaContEnVagon - MoveTo
MNarne: SituaContEnVagon
@ Show name [ Ignore
Agent: =, (O movesto
0 is placed (jumps) to
Destination: = |y
X ) fsacaContPuntoX(agent)
¥: ) fsacaContPuntoY(agent)
zZ | e.e
wvin the network: = 0O
Level: = | level
Set rotation upon arrival: = O
Set agent's speed: = 0O
» Actions
~ Advanced
Agent type: =, | @ LContenedores
O Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[ visible on upper agent
¢ Log to database
Turn en model execution logging
Show presentation
O Properties i3 s
&+ TiempoEmpieza - TimeMeasureStart
&
MNarne: TiernpoEmpieza
@ Showname [ Ignore
On enter: =
~ Advanced
Agent type: =, | @ LContenedores
© Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[ Visible on upper agent
9 Log to database
Turn on medel execution logging
Show presentation
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[T Properties 2 4 8§ = 0
<> CompruebaModos - SelectOutput
a
MNarne: CompruebaModos
@ show name [ Ignore
Select True output: =, (O With specified probability [0..1]
© If condition is true
Condition: ) | (ModoparaDescargar < 5)
» Actions
« Advanced
Agent type: =. | &9 LContenedores
© Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[ Visible on upper agent
9 Log to database
Turn on model execution logging
Show presentation
[T Properties 2 &= 0
1D DesTodMeod - Queue
a
MNarne: DesTodMod
@ show name [ Ignore
Maximum capacity: =, (]
Agent location: = el
» Advanced
» Actions
+ Advanced
Agent type: =, | @ LContenedores
O Single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[]Visible on upper agent
9 Log to database
Turn on model execution logging
Show presentation
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E Properties Xl 4 ¢ = 8

© blqEspera - Hold

MNarne: blgEspera B Show name
[CJlgnore
Mode: =, | Manual {use block{), unblock{))

Initially blocked: = [

» Actions

+ Advanced

Agent type: =, | @ LContenedores

O Single agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: @ yes

[ visible on upper agent

7 Log to database
Turn on model execution logging

Show presentation

= g

B

[ Properties 22

<> modo0 - SelectOutput

MName: model

B Showname [ Ignore
Select True output: =, () With specified probability [0..1]
© If condition is true

Condition: ) | (ModoparaDescargar == @)

b Actions

~ Advanced

Agent type: =, | & LContenedores

© Single agent () Population of agents

Model/library: Process Medeling Library (change...
Visible: @ yes

[l Visible on upper agent

§ Log to database
Turn on model execution logging

Show presentation
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Marme: modoeDO5

B showname  [Jlgnore
Select True output: =, () With specified probability [0..1]
© If condition is true

Condition: %) | (ModoparaDescargar == 2)

» Actions

= Advanced

Agent type: =, | &3 LContenedores

© Single agent () Population of agents

Model/library: Process Moedeling Library (change...
Visible: yes

[ Visible on upper agent

V@ Log to database
Turn on model execution logging

Show presentation

1 Properties 52 ‘ & = 0
<> modoUNO - SelectOutput
Al
Mame: modolMNO
B showname [ lgnore
Select True output: =, () With specified probability [0..1]
© If condition is true

Condition: %) | (ModoparaDescargar == 1)

b Actions

+ Advanced
Agent type: =, | & LContenedores
© single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: =3
[l visible on upper agent

¥ Log to database
Turn on model executicn logging

Show presentation
O Properties 52 8 = 0
<> modoDOS - SelectOutput
ik
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O Properties 52 | & = 0
© Modo0OrdenEstricto - Hold
L3
Name: ModolOrdenEstricto @ Show name
[Clgnaore
Mode: =, | Block automatically after N agents (use unblock(
M agents for self-block: =, 1
Initially blocked: = O
» Actions
= Advanced
Agent type: =, | & LContenedores
O Single agent () Population of agents
Madel/library: Process Modeling Library (change...
Visible: @ yes
(] visible on upper agent
4 Leg to database
Turn on model execution logging
Show presentation
E Properties &1 8 = 8

@ Modo1TodasalaVez - Hold

Marme: MeodolTodasalaVez B Show name
[JIgnore
Mode: =, | Manual {use block(), unblock())

Initially blocked: = (]

» Actions

* Advanced

Agent type: =, | €9 LContenedores

© Singleagent () Population of agents

Maodel/library: Process Modeling Library (change...
Visible: @ yes

[] Visible on upper agent

Y@ Log to database
Turn on model execution logging

Show presentation
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= Properties % l M 8 = O
© Modo2TodasalaVez - Hold
Mame: ModoZTodasalaVez B Show name :
[JIgnore
Made: =, | Manual (use block(), unblock()

Initially blocked: = [

b Actions

» Advanced

Agent type: =, | @ LContenedores

© single agent (O Population of agents

Model/library: Process Modeling Library (change...
Visible: (@ yes

[ Visible on upper agent

Y@ Log to database

Turn on model execution logging

Show presentation

[C] Properties &3 8§ = 0
© Modo3TodasalaVez - Hold

Mame: Modo3TodasalaVez B show name
Clgnore
Mede: =, | Manual (use block(), unblock(})

Initially blocked: = [

b Actions

~ Advanced

Agent type: - 6 LContenedores

O single agent (O Population of agents

Model/library: Process Modeling Library [change...
Visible: @ yes

[ visible on upper agent
¥ Log to database
Turn on moedel execution legging

Show presentation
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[T Properties 2 | 4§ = 08
<> hayRealibre - SelectOutput
a
Mame: hayRealibre
@ show name ] Ignore
Select True output: =, () With specified probability [0..1]
© If condition is true
Condition: o) !ReachstackerOcupada.isBlocked();
» Actions
* Advanced
Agent type: =, | @ LContenedores
© single agent () Population of agents
Model/library: Process Modeling Library (change...
Visible: @ yes
[ Visible on upper agent
Y@ Log to database
Turn on model execution logging
Show presentation
[ Properties &3 4 § = O
10 EsperaReachlLibre - Queue
&

Mame: EsperaReachLibre

@ showname [ Ignore

Capacity: =, 1668

Maximum capacity: =, O

Agent location: =, \R
» Advanced
» Actions

 Advanced

Agent type: =, &9 LContenedores

© Single agent () Population of agents

Model/library: Process Modeling Library [change..
Visible: @ yes

[ visible on upper agent

v Leg to database
Turn on medel execution logging

Show presentation
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I-_=|Propert\e;23\ 4 & = 8 | E Properties i3 ™M i = O

10 coladeReachstackers - Queue

© espera - Hold

Name: espera @ Show name MName: coladeReachstackers
D\gnore B Show name [:]\gnore
. Capacity: =, 186
Mode: =, | Block automatically after M agents (use unblock( “
Maximum capacity: =, O

M agents for self-block: = 1

Initially blocked: = (] Agent location: =, E
» Actions » Advanced
~ Advanced » Actions

~ Advanced
Agent type: =, |4 LContenedores

Agent type: =, | €9 LContenedores
O Single agent O Population of agents

Model/library: Process Modeling Library (change...

© single agent () Population of agents

. Model/library: Process Modeling Library (change...
Visible: (@) vyes
[:] Visible: @ yes
Visible on upper agent
Pperag (] Visible on upper agent
¢ 5
Log o database . . ¥[8 Log to database
Turn on medel executicn logging .
Turn on model execution logging
Show presentation Show presentation
[ Properties &3 4§ = 8

© ReachStackerOcupada - Hold

MName: ReachStackerOcupada @ Show name
[Jlgnere
Mede: =, | Manual {use block(), unblock())

Initially blocked: = O

» Actions

~ Advanced

Agenttype: =, | &3 LContenedares

O sSingleagent () Population of agents

Model/library: Process Modeling Library (change...
Visible: @ vyes

[ visible on upper agent

¢ Log to database
Turn on model execution logging

Show presentation
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E Properties 1 l 8

=

8

“ ReservReachYenviaPosADescg - SeizeTransporter

Mame: ReservReachYenviaPosaDe @ Show name [ Ignore
Fleet: =, | & reaFleet RO
Dlestination is: =, | Agent
« Priorities
Task priority: -~ ]
Task may preempt: =, [ /]
Task preemption policy: =, | Mo preemption
« Advanced
Customize transporter choice: =, [}
Dispatching policy: =, | Mearest to agent
Canceled transporter: =, | Returns to current home location
« Actions
On enter: ReachStackerCargandots;

if (ReachstackerCargando>»=ReachStackerTotales)
ReachStackerOcupada.block();

i
On seize transporter:
On remove:
On exit:
w Advanced
Material itern type: =, | @ LContenedores

© Single agent () Population of agents

Madel/library: Material Handling Library [change...
Visible: (@ yes

[l Visible on upper agent

v Log to database
Turn on model execution legging
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1 Properties 52 & =0

(@ delay2 - Delay

Name: delay2 @ show name [l Ignore
Type: =, © Specified time

() Until stopDelay() is called
Delay time: | e.e4897 | [seconds |
Capacity: =1 |

Maximum capacity: = O

Agent location: =, l:l "

» Advanced
» Actions
 Advanced
Agent type: =, @ LContenedores
© Single agent () Population of agents
Modelflibrary: Process Modeling Library (change..]
Visible: @ yes

[ Visible on upper agent
?® Log to database

Turn on model execution logging

Show presentation

] Properties 3

™ &~ 0

“2 VaPorContenedor - MoveByTransporter

Mame; VaPorContenedor @ Showname  []Ignore
Destinationis: — | (v, Z) |
X i~ | fsacaContPuntoX({agent) |
¥: i~ | fsacaContPuntoY(agent) |
z = | e.e |
... located in: =, O Level

() Metwork

Leve ‘

} Seize transporter
» Release transporter

= Actions

On enter: | fhescargaVagon(agent);

On at exit:

On exit:

On remove:

» Advanced

Agent type: =, | € LContenedores |

© single agent () Population of agents

Model/library: Material Handling Library (change...
Visible: ves

(] Visible on upper agent

Y[ Log te database

Turn on moedel execution logging

Show presentation

69



ss Universidad

Al Zaragoza Anélisis, simulacién y optimizacién de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.
[ Properties 2 l & =0
<> ViasdeAbajo - SelectOutput
A
Name: ViasdeAbajo
@ showname  [JIgnore
Select True output: =, () With specified probability [0..1]
© I condition is true
Condition: 2 LLencAlmacen<52;
« Actions
On enter: =
On exit (true): ]
On exit (false): =
w Advanced
Agent type: =, |3 LContenedores
O singleagent () Population of agents
Model/library: Process Modeling Library [change...
Visible: @ vyes
[ Visible on upper agent
¥ Log to database
Turn on medel execution logging
Show presentation
[ Properties 2 4§ =08 r_=| Properties 52 3
< Via0 - SelectOutput < Via6 - SelectOutput
Name: Viad : Mame: Viab
@ showname [_]lgnore @ Show neme  lgnore
Select True output: =, () With specified probability [0..1] Select True output: =, () With specified probability [0..1]
© If condition is true © If condition is true
Condition: % | nmvial=e; Condition: 2 | nmviatl-1;
= Actions « Actions
On enter: = On enter: E
On exit (true): On exit (true):
On exit (false): On exit (false):
~ Advanced + Advanced
Agent type: =, | & LContenedores Agent type: =, | &9 Lontenedores
© single agent ) Population of agents © Single agent () Population of agents
Model/library: Process Modeling Library (change... Model/library: Process Modeling Library (change...]
Visible: @) yes Visible: @ ves
[ visible on upper agent [ visible on upper agent
78 Log to database 79 Log to database
Turn en model execution legging Tum on model execution logging
Show presentation Show presentation
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[ Properties 2 l [ = 8

<> Via7 - SelectOutput

200

MName: Via7
B Show name  []Ignore

Select True output: =, (O With specified probability [0..1]
© If condition is true

Condition: ] nmVia==2;
+ Actions

On enter:

On exit (true):

On exit (false):

Advanced

Agent type: =, | @ LContenedores

O Single agent (O Population of agents

Model/library: Process Modeling Library (change...
Visible: @) ves

[ Visible on upper agent

v Log to database

Turn on model execution logging

Show presentation
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g = O

[ Properties 23 l [
“< PasaPorDelantTren1 - MoveByTransporter

Name: | PasaPorDelantTren1 | Show name

[ignere

Destination is: = |ty 2 -

X: ) | 8e

¥: ) fsacaContPuntoY(agent)+15

s | e.e

... located in: =, ® Level

(O Network
Level: =, | & level v

} Seize transporter
» Release transporter
b Actions

 Advanced

Agent type: =, | & LContenedores v

(®) Single agent () Population of agents

Model/library: Material Handling Library [change...
Visible: @ yes

[ visible on upper agent

U Log to database

Turn on model execution logging

Show presentation
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ElPropertiesEﬁl 8§ = B8

“< PasaPorDelantTren2 - MoveByTransporter

Mame: | PasaPorDelantTren2 | Show name
[ignore
Destinationis: = | v, 1) -
X % | 878
Y: o | 278
Z | e.e
... located in: =, @ Level
() Network
Level: = | level v

» Seize transporter
» Release transporter
b Actions

» Advanced

Agent type: =, | &9 LContenedores v

(®) Single agent () Population of agents

Model/library: Material Handling Library (change...
Visible: @ vyes

[] Visible on upper agent

Y[/| Log to database
Turn on model execution logging

Show presentation
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[E Properties 33] ¢ = 0

“< PasaPorDelantTren3 - MoveByTransporter

Mame: | PasaPorDelantTren3 | Show name
ignore
Destination is: = @y >
X: | s7e
¥: i~ fsacaContPuntoY(agent)-15
Z 2| e.e
... located in: = (®) Level
() Metwork
Level: =, [ & level w
¥ Seize transporter
» Release transporter
» Actions
~ Advanced
Agent type: =, | &3 LCentenedores v

(®) Single agent () Population of agents

Madel/library: Material Handling Library (change...
Visible: @ vyes

[ visible on upper agent
Y| Log to database
Turn on model execution legging

Show presentation
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[T Properties E@l o4 8 & 8

“ PasaPorDelantTrend - MoveByTransporter

Mame: | PasaPorDelantTrend | Show name
[ignore
Destination is: = |y -
X “ | 8@
¥: | 278
Z: = 8.8
. located in: =, (®) Level
() Metwork
Lewvel: =, | & level v
} Seize transporter
» Release transporter
b Actions
= Advanced
Agent type: =, | & LContenedores w

(®) Single agent () Population of agents

Model/library: Material Handling Library [change...
Visible: @ vyes

[Jvisible on upper agent

Y[ Log to database

O Properties 2 . )

—=

<{ Via11 - SelectOutput

Mame; | Yiall | [+] Show name
[Jignore

Select True output: =, () With specified probability [0..1]
(®) If condition is true

Condition: 4l | MododeDescarga!=3;

» Actions

+ Advanced

Agent type: =, | &9 LContenedores

(®) Single agent () Population of agents

Model/library: Process Modeling Library (change...
Yizible: (@ yes
[ visible on upper agent

v

Log to database
Turn on medel execution logging

Show presentation
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[ Properties 2 2 = 0
<{> Via13 - SelectOutput

Mame: |‘.|’ia'|3 | [+ Show name

Cignore

Select True output: =, () With specified probability [0..1]
(®) If condition is true

Condition: - nmyia==1;

¥ Actions

» Advanced

Agent type: =, | &9 LContenedores v

(®) Single agent (_) Population of agents

Model/library: Process Modeling Library (change...
Visible: (@ yes

[ visible on upper agent

V[ Log to database

Turn on medel execution logging

Show presentation
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Pmﬁrﬁs i3 4§ = O

“< DejaContEnlaPlaya123 - MoveByTransporter
Name: |DejaContEn|aP|aya123 | [ Show name [ Ignore =
Destination is: = | y2 v
X ] | 418 + alubia + 35 * ( (LLencAlmacen-restantes) / 1@ ) |
¥: ] posicion - 5 * ({LLencAlmacen+l-restantes) ¥ 18 ) - 5 * (({LLenoAlmacen+l-restantes) ¥ 18 )/5
< >
z | e.e |
.. located in: =, @) Level
() Network
Level =
» Seize transporter
~ Release transporter
Release transporter: =, ]
Unloading time: 2 | 8.8489722 | |seconds v
Transporter: =, (O Returns to current home location
(® Returns to the nearest home location
() Goes to...
(O Stays where it is
Returns: =, (@ If no other tasks
(O Each time
= Actions
On enter: £ | |
On at exit: £ ReachStackerCargando--;
ReachStackerOcupada.unblock();
On exit: = | |
On remove: £ | |
On release transporter: £ | |
On unloading started: E | agent.descargadoPor = unit.getIndex() + 1; |
On unleoading finished: = | |
= Advanced
agentype -
F T T S S, A
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[ Properties 52 et 3

“< DejaContEnlaPlaya125 - MoveByTransporter

Mame: |DejaContEnIaPIaya125 | [+ Show name Dlgnore
Destination is: = [y w
X =) | 412 + alubia + 35 * ( (Modo3via@) / 1@ )
¥: ) posicion - 5 * ((Modo3Via®+l) % 18 ) - 5 * (((Modo3vial+l) % 18 )/5)
z 2| e.s
... located in: =, @ Level
() Network
Level: =, | & level W
» Seize transporter
« Release transporter
Release transporter: =
Unloading time: ) | ©.8489722 seconds v
Transporter: =, (O Returns to current home location

(®) Returns to the nearest home location
() Goes to.,
(O Stays where it is

Returns: =, (® If no other tasks
(O Each time
 Actions
On enter:
On at exit:

ReachStackerCargando--;
ReachStackerOcupada.unblock();

On exit:

On remowve:

On release transporter:

On unloading started:

agent.descargadoPor = unit.getIndex() + 1;

On unloading finished:

Advanced

Agent type: =, | @ LContenedores v

(® Single agent () Population of agents
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[ Properties 52 2

“s DejaContEnlaPlaya126 - MoveByTransporter

Mame: |DejaContEnIaPIaya126 | [ Show name Dlgnore
Destination is: = [y v
X =) | 412 + alubia + 35 * ( (Modo3vial) / 1@ )
¥: ) posicion - 5 * ((Modo3Vial+l) % 18 ) - 5 * (((Modo3vial+l) % 18 )/5)
z 2| e.s
... located in: =, @ Level
() Network
Level: =, | &7 level v
» Seize transporter
~ Release transporter
Release transporter: =
Unloading time: o | ©.8489722 seconds v
Transporter: =, (OReturns to current home location

(®) Returns to the nearest home location
() Goes to.
(O Stays where it is

Returns: =, (® If no other tasks
() Each time
« Actions
On enter:
On at exit: ReachStackerCargando--;

ReachStackerOcupada.unblock();

On exit:

On remove:

On release transporter:

On unloading started: agent.descargadePor = unit.getIndex() + 1;

On unloading finished:

Advanced

Agent type: =, &3 LContenedores w

(®) Single agent () Population of agents
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[ Properties &2 * 8

“< DejaContEnlaPlaya127 - MoveByTransporter

Name: |DejaContEnIaPIaya12? | A show name  [Jignore
Destinationis: = [ v 1) w
X ) | 418 + alubia + 35 * ({ (Modo3Via2y3) / 1@ )
Y: ] posicion - 5 * ((Modo3via2y341) ¥ 18 ) - 5 * (((Medo3via2y3+1l) ¥ 18 )/5)
i 2| e.e
... located in: =, @ Level
() Network
Level: =, | £F level W
» Seize transporter
~ Release transporter
Release transporter: =,
Unloading time: = | e.e4p9722 seconds v
Transporter: =, (O Returns to current home location

(®) Returns to the nearest home location
() Goes to...
(O Stays where it is

Returns: =, (®) If no other tasks
(O Each time
~ Actions
On enter: =
On at exit: = ReachStackerCargando--;

ReachStackerOcupada.unblock();

On exit:

On remowe:

On release transporter:

On unloading started: agent.descargadoPor = unit.getIndex() + 1;

On unleading finished:
= Advanced

Agent type: =, | @ LContenedores v

(®) Single agent () Population of agents
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[T Properties 32

+& TiempoAcaba - TimeMeasureEnd

@

Mame: Tiempohcaba Show name [ ] Ignore

TimeMeasureStart blocks: = |Q"TlempoEmpieza ‘
[eloon R

Dataset capacity: =, 188

Actions

On enter:

Advanced

Agent type: =, | @ LContenedores v

@® Single agent () Population of agents

Model/library: Process Modeling Library (change...
Visible: @ yes

[Jvisible on upper agent

Log to database
Turn on medel execution logging

Show presentation
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[ Properties &2 3

I0 almacen - Queue

Mame: |a|macen | [+ Show name Dlgnore

Capacity: =, 600

Maximum capacity: =[]

Agent location: =, v \E_,‘!'
» Advanced
w Actions
On enter: = int i = almacen.size()-1;

int nmvia = fNumerodeVia(agent.NumerodelVagon);
LLencAlmacen=1i;
MododeDescarga=ModoparaDescargar;

if (Modo®@OrdenEstricto.isBlocked() && (EsperaReachLibre.size()==08)) Modo8OrdenEstricto.unblock
if (EsperaReachlLibre.size() > 8) {
if ((coladeReachstackers.size() == @)) {
espera.unblock();

h
¥
else
if (ModolTodasalaVez.isBlocked()) { // espero que se vacien las colas
if ((coladeReachstackers.size() == 8)) {
ModolTodasalaVez.unblock();
h
h
else
{
if (Medo2Todasalavez.isBlocked()) { // esperc que se vacien las colas
if (({coladeReachstackers.size() == @)) {
Modo2TodasalaVez.unblock();
}
}
else
if (Modo3TodasalaVez.isBlocked()) { // espero que se vacien las colas
if (({coladeReachstackers.size() == 8)) {
Modo3TodasalaVez.unblock();
h
h
}
¥
}

VagonQueDescargo = agent.Itemdelalista;
finOrden.unblock();

CantidaddeCargados[nmvia]--;
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[T Properties &2 o

10 almacen - Queue
CantidaddeCargados|nmVia |--;
viaTren[nmvia].VagonADescargar--;
if (viaTren[nmvia].VagonfDescargar == @) {
findelaDescarga.unblock();
i

CantidadDescargados++;
if (MododeDescarga==1){
if(i¢52){

restantes=0;
posicion=348;

¥
if(i>=52 8& i<85){

restantes=52;
posicion=235;

¥
if(i>=85 8& i<195){

restantes=35;
posicion=173;

¥

if(i»=195 && i¢255){
restantes=195;
posicion=235;

alubia=135;

by

if(i»=255){
restantes=255;
posicion=348;

alubiz=285;

}

agent.jumpTo( 418 + alubia + 35 * ( (i-restantes) / 1@ ), posicion - 5 * ((i-restantes) ¥ 1@ )

if (MododeDescarga==2){
if{i<lea){

restantes=0;

posicion=348;

¥
if(i>=100 82 i<185){

restantes=188;
posicion=235;

if(i>=185){

restantes=185;
posicion=173;
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] Properties i3 ™ 8
10 almacen - Queue

restantes=185;
posicion=173;

agent.jumpTo( 41@ + alubia + 35 * ( (i-restantes) / 1@ ), posicion - 5 * ((i-restantes) ¥ 18 )
if (MododeDescarga==3){
if(nmvVia==8){

restantes=8;

posicion=348;
agent.jumpTo( 418 + alubia + 35 * ( (Modo3viae) / 18 ), posicion - 5 * ((Modo3viae) % 1@ )

Modo3Viad++;
¥
if(nmvVia==1){
Sfrest=25;
//pos=235;

restantes=188;

posicion=235;

agent.jumpTo( 418 + alubia + 35 * ( (Modo3vial) / 18 ), posicion - 5 * ((Mode3vial) % 1@ )
Modo3vial++;

¥
if(nmvVia==2){

Sfrest=5@;

//pos=173;

restantes=188;

posicion=173;

agent.jumpTo( 418 + alubia + 35 * ( (Modo3Via2y3) / 1@ ), posicion - 5 * ((Modo3Vialy3) %
Modo3ViaZy3++;

¥
if(nmvVia==3){

ffrest=75;

//pos=173;

//alubia=1ea;

restantes=188;

posicion=173;

agent.jumpTo( 418 + alubia + 35 * ( (Modo3Via2y3) / 1@ ), posicion - 5 * ((Modo3Vialy3) %
Modo3ViaZy3++;

}
/fagent.jumpTo( 418 + alubia + 35 * ( (i-rest) / 18 ), pos - 5 * ((i-rest) %18 ) - 5 * (((i-r

agent.TerminaTiempo = time();
agent.TiempoDescarga = (agent.TerminaTiempo - agent.IniciaTiempo);
contTime.add(agent.TerminaTiempo - agent.IniciaTiempo);
if( almacen.size() == almacen.capacity )
getEngine().finish();
£ >

On at exit
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[T Properties &2 & =0
10 almacen - Queue
Rt A o e e b LN ForEe gy peosesen = L B
Modo3Vial++;
h
if(nmvia==2){
//rest=58;
/{pos=173;
restantes=18a;
posicion=173;
agent.jumpTo( 418 + alubia + 35 * ( (Modo3via2y3) / 18 ), posicien - 5 * ((Mode3via2y3) ¥
Modo3ViaZy3++;
1
if(nmVia==3){
//rest=75;
//pos=173;
//alubia=166;
restantes=16a;
posicion=173;
agent.jumpTo( 418 + alubia + 35 * ( (Medo3via2y3) / 18 ), posicien - 5 * ((Mode3vialy3) X
Modo3ViaZy3++;
b
//agent.jumpTo( 418 + alubia + 35 * ( (i-rest) / 18 ), pos - 5 * ((i-rest) ¥ 18 ) - 5 * (((i-7
agent.TerminaTiempo = time();
agent.TiempoDescarga = (agent.TerminaTiempo - agent.IniciaTiempo);
contTime.add(agent.TerminaTiempo - agent.IniciaTiempo);
if( almacen.size() == almacen.capacity )
getEngine().finish();
£ >
On at exit: =
On exit:
On remove: =
* Advanced
Agent type: =, | @ LContenedores v
(®) Single agent () Population of agents
Maodel/library: Process Modeling Library (change...
Visible: @ yes
[ Visible on upper agent
91| Log to database
Turn on model execution logging
Show presentation
» Description
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ANEXO 7: SIMULACION

Terminal Maritima de Zaragoza

T D T O o e S e e e e S S S S S I T S I e e
s P e O e S -

: OB\mVia
: Ozdododebescarga

Playa de Descarga 1

> - C=m G e A ramd [1 @

vz 3D2Diogea |

EET

> m @ & v @ A reished {1 @
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TMZ 3D 2D Logica
Terminal Maritima de Zaragoza

Playadapasca’gaa:.'.........................................:

e -——- .
i - :E H :
e — e O i e e R S
B = N

M e
iwm S

Playa de Descarga 1

n = 0 CmE G e A Ruog [ &

> O G e A Feiened [ @

[@ contore Xk RNEFES PO -5~ O
licatian] C:\Py 2.8 Py n RIRST,

vagones descargados: 72 -

Hofs excel: DescargadoporaReachStackers

MEDERNTIG BE et A Temeter = 2, Kad0, Yol : f— —
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Terminal Maritima de Zaragoza: Simulacion

{
Tendremos tres ficheros Excel distintos con los que trabajar:
1.Trenes ‘
2.Trenesdesordenados (
3.TrenesTodReachA2Tren (
En la primera pagina de cada Excel se leeran los parametros del Agente LeeListadeExcel, es decir, el orden, el vagén y el color.
Una vez terminada la simulacion el programa enviara mediante la herramienta (

ResultadosHojaExcel los datos obtenidos a la pagina excel con el niumero de ReachStackers utilizada.

La salida de tiempos se produce en el mismao fichera excel:
en DescargadoPor1ReachStacker que cuenta con 1 reach stacker Reach Stackers: '------0 8
en DescargadoPor2ReachStacker que cuenta con 2 reach stackers o 8
en DescargadoPor3ReachStacker que cuenta con 3 reach stackers
en DescargadoPordReachStacker que cuenta con 4 reach stackers
en DescargadoPor5ReachStacker que cuenta con 5 reach stackers “maﬂ_}rrgrqgssdsamsl "O 4
en DescargadoPor6ReachStacker que cuenta con 6 reach stackers 1 12
en DescargadoPor7ReachStacker que cuenta con 7 reach stackers
en DescargadoPor8ReachStacker que cuenta con 8 reach stackers
Modo —_—) 2 Vagonas: () 26

. (Total vagones creados
de descarga: 0 3 incluida la locomotora) 4 28
0: Reach Stacker de una en una
1: Descargan varias ReachStacker ala vez y se llenan |as playas a la mitad
2: Descargan varias ReachStacker a |a vez y se llenan |as playas por orden,
primero Ia playa 1, luego la playa 2 y por uitimo la playa 3.
3:Descargan varias ReachStacker a la vez y se llenan las playas dependiendo Vias: ___O 4
de la via en la que se pille el vagon (Vias Disponibles
a=0.—> Playa 3 para descarga) 1 4

> O mm e e A e

3
]

Terminal Maritima de Zaragoza

Playa de Descarga 3 | .

(o) nmvia

o) izwoﬂodeDescarga

Playa de Descarga 1
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TMZ 3D 2D Logica
Terminal Maritima de Zaragoza

A : o
A ] O

Playa de Descarga 1

> = O C KB QG e A pused [T &

>

® A reined 03

@
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Terminal Maritima de Zaragoza: Simulacion

{
Tendremos tres ficheros Excel distintos con los que trabajar:
1.Trenes ‘
2.Trenesdesordenados (
3.TrenesTodReachA2Tren (
En la primera pagina de cada Excel se leeran los parametros del Agente LeeListadeExcel, es decir, el orden, el vagon y el color.
Una vez terminada la simulacién el programa enviara mediante la herramienta {

ResultadosHojaExcel los datos obtenidos a la pagina excel con el nimero de ReachStackers utilizada.

La salida de tiempos se produce en el mismo fichero excel:

en DescargadoPor1ReachStacker que cuenta con 1 reach stacker Reach Stackers: '-—---—0 8
en DescargadoPor2ReachStacker que cuenta con 2 reach stackers
en DescargadoPor3ReachStacker que cuenta con 3 reach stackers
en DescargadoPordReachStacker que cuenta con 4 reach stackers
en DescargadoPor5ReachStacker que cuenta con 5 reach stackers (ot S S eadios) "O 4
en DescargadoPor6ReachStacker que cuenta con 6 reach stackers 1 12

en DescargadoPor7ReachStacker que cuenta con 7 reach stackers

en DescargadoPor8ReachStacker que cuenta con 8 reach stackers

Vaganes:
Modo () 3 g () 26

Tolal vagones creados
de descarga: 0 3 ( vag

0 8

incluida la locomotora) 4 %

0: Reach Stacker de una en una
1: Descargan varias ReachStacker a la vez y se llenan las playas a la mitad
2: Descargan varias ReachStacker a | vez y se lienan las playas por orden,

primera Ia playa 1, luego Ia playa 2 y por ultima Ia playa 3.
3:Descargan varias ReachStacker a la vez y se llenan las playas dependiendo Vias: ___o 4
de la via en la que se plle el vagon: (Vias Disponibles

Via=0-—> Playa 3 para descarga) 1 4

TMZ

Terminal Maritima de Zaragoza

Playa de Descarga 3
——

e
i

= =
) Playa de Descarga 2 155 i )
i y g &
O nmvia
3
Oyouocenescarga
Playa de Descarga 1
> O C D ® A ruished (T3 @
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ANEXO 8: AGENTES

Agente CabezaYVagones

AnyLogic Personal Learning Edition [PERSONAL LEARNING USE ONLY]

File Edit View Draw Model Tools Help

 E-eHB Y|4 E X DO i a[n % S-S FE 2 e -

e |@e.| = O [@™2Z6Z |6 Cabezatiagones £3 | &) LC

~ [A] TMZDEFINITIVO*
> €% CabezaYVagones
> €9 LContenedores
> & LeelistadeExcel
> & ReachStackers
> € TMZGZ
> €9 Trenes
> €9 Simulation: TMZGZ|
& Run Configuration:
v [ Database
B cargar
» [ Resources

| &) Leelistadebxcel |

meters
meters = 10px

MGz

oo connections

— .

Funciones Variables Parametros
@ PonColorvagon © SiCargado (@ esLocomotora
) MumerodelVagon
@ ObNumVagon
() Ordenvagon
Levels@
|

>
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Agente LContenedores

E! AnylLogic Personal Learning Edition [PERSONAL LEARNING USE OMLY]
File Edit View Draw Model Tools Help

B-oH YD

XimOo~s| £z ||~ [EEZ>F s &ogn -

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal

% p. 5| @P.| = O |[H ™MZ6Z | §) CabezavVagones | 5] LContenedores i3 | &) Leelistadefxcel |
~ [&] TMZDEFINITIVO* ki

» €3 CabezaVVagones

> € LContenedores

5 €9 LeelistadeFxcel Parametros

. € ReachStackers @ NumerodelVagon Funciones Variables )

. @ Mz6z (@ PonContenedordeColor () ltemdelaLista

> € Trenes (@ decolor (3 ObNumVagon () SiCargado

> € Simulation: TMZGZ| (3 ObOrdenLista () descargadoPor

&5 Run Configuration: @ IniciaTiempo
v [ Database () TeminaTiempo
= cargar
> [ Resources () TiempoDescarga
levels @ v
< > €< >
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Agente LeelistadeExcel

AnyLogic Personal Learning Edition [PERSONAL LEARNING USE ONLY]
File Edit View Draw Model Tools Help

e i O-E| v awon V|| B FHEDL S S awgn -
tr. Z|@r.| = O | & M™zez

|§) Cabeza¥Vagenes | ) LContenedores

| ) Leelistadebxcel £ |

~ [A] TMZDEFINITIVG*
5 € CabezaVWagones 0 2468 10
> € LContenedores ol 11t
5 @ LeelistadeExcel Irmeters = 10
i g i:zcg;tackers L wizez
> € Trenes
> € Simulation: TMZGZ| oo connections
£5 Run Configuration:
v [[ Datsbase
= cargar
» [J Resources
Parametros
(@ orden
@ vagon
(@ vgColor

Levels O
>
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Agente ReachStackers

Anylogic Persenal Learning Edition [PERSONAL LEARNING USE ONLY]

File Edit View Draw Model Tools

- E R 4

fr.Z|@r. = O

& TMZGZ

Help

Wik O-m|#idcfwos || %-|HED- L a:

| 5| CabezalVagenes

2! &mlogin v

v [&] TMZDEFINITIVO*
> & CabezaVVagones
> € LContenedores
> @ LeclistadeExcel
» & ReachStackers
5 € TMZGZ
> € Trenes
> € Simulation: TMZGZ

£5 Run Configuration:
v [[ Datsbase
B cargar

» [ Reseurces

| &) Lcentenedores

| &) LeeListadeExcel

| &) ReachStackers 5%

0 2 46 8
sl

Imeters = 10px

R tMz6z

TF
S

0
meters

o8 connections

Levels

>

96

v




W Universidad
Al Zaragoza

15942

Agente Trenes

AnyLogic Personal Learning Edition [PERSOMAL LEARNING USE ONLY]
File Edit View Draw Model Tools Help

BX GO~ &ias|on | % HEch-i>F 2 agin -

E-eH R4

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
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%P m}@vﬂ = B8

&l TMZGZ

| &) CabezavVagones | &) LContenedores | &) LeeListadeExcel

v [&] TMZDEFINITIVO*
> € Cabeza¥Vagones
> €9 LContenedores
> €9 LeeListadeExcel
> €9 ReachStackers
> & TMZGZ
> & Trenes

| &) Reachstackers [ §) Trenes 5

meters
Tmeters = 10px

R tMZGZ

o connections

> € Simulation; TMZGZ|
&% Run Configuration:
v [ Database
= cargar

» [ Resources

Variables
@ vias
() VagonADescargar
() NumTrenkntra

Levels @ o
>

97



is  Universidad e y o . . .
AllL  Zaragoza Analisis, simulacion y optimizacion de la capacidad operativa de una terminal

intermodal de transporte de mercancias mixta.

ANEXO 8: EXCEL DE GRAFICAS Y RESULTADOS
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Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.
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Ejemplo resultados Excel Trenes 8 Reach Stackers, Modo 3 de descarga.

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.

A B C D E G
1 | Vagon: | Inicio: | Fin: Descarga: | Orden: |Por: | Parametros |
2 & 6,762916667  7,57068287 0,807766203 & 5 Total trenes:
3 1 6762916667  7,76068287 0,997766203 1 3 Vagones (inc.locao) / tren
4 5 6,762916667  8,16068287 1,397766203 5 1 Vias utilizadas:
5 4 6,762916667  8,74068287 1,977766203 4 & Num reach stackers:
o 11 6,762916667 8,80568287 2042766203 1 1 Modo ejecucidn:
7 6 6,762916667  8§,93068287 2,167766203 6 2
8 7 6,762916667 9,02068287 2,257766203 7 7 Vagones descargados:
g 3 6,762916667  9,13568287 2,372766203 3 6
10 13 6,762916667 9,21568287 2452766203 13 1
11 2 6,762916667  9,27568287 2,512766203 2 4
12 9 6,762916667  9,38068287 2,617766203 9 5
13 14 6,762916667 946068287 2,697766203 14 2
14 15 6,762916667 947068287 2,707766203 15 7
15 10 6,762916667 947568287 2,712766203 10 3
16 12 6,762916667  9,55068287 2,787766203 12 8
17 16 6,762916667  9,65068287 2,887766203 16 6
18 17 6,762916667 9,76068287 2,997766203 17 1
19 18 6,762916667  9,94068287 3,177766203 18 4
20 19 6,762916667 10,08568287 3,322766203 19 5
21 25 6,762916667 10,66068287 3,897766203 25 1
22 101 6,762916667 10,85568287 4,092766203 101 4
23 22 6,762916667 10,89568287 4,132766203 22 3
24 24 6,762916667 10,97568287 4,212766203 24 6
25 23 6,762916667 11,17068287 4,407766203 23 8
26 102 6,762916667 11,19568287 4,432766203 102 5
27 21 6,762916667 11,32068287 4,337766203 21 7
28 20 6,762916667 1141568287 4,652766203 20 2
29 102 6,762916667 11,50568287 4,742766203 103 1
30 104 6,762916667 11,71068287 4,947766203 104 4
31 107 6,762916667 11,85568287 5,092766203 107 8
32 110 6,762916667 11,92568287 35,162766203 110 2
33 113 6,762916667 12,28068287 5,517766203 113 8
34 108 6,762916667 1244068287 35,677766203 108 5
A5 105 6,762916667 12,61068287 5,847766203 105 3
36 106 6,762916667 12,75568287 35,992766203 106 6
a7 116 6,762916667 12,80068287 6,037766203 116 5
38 111 6,762916667 13,07568287 6,312766203 111 1

H
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37
38
39
40
41
42
43

45
46
47

49
30
a1
32
33
34
35
36
=i
38
5]

61
62
63

B3
66
67

69
70
71
72
73
74

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal

intermodal de transporte de mercancias mixta.

116
111
117
115
114
112
109
118
119
120
121
123
124
122
125
201
202
203
204
205
206
211
210
213
212
208
214
215
217
207
216
218
209
219
220
221
222
224

B
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667
6,762916667

DescargadoPorSReachStackers

C
12,80068287
13,07568287
13,00568287
13,25568287
13,27068287
13,33068287
13,35068287
13,40568287
13,53568287
13,74568287
13,85068287
14,05068287
14,16068287
14,25568287
14, 26068287
14,84568287
15,00568287
15,19568287
15,31568287
15,53568287
15,65568287
16,33068287
1660068287
16,84568287
17,03068287
17,12568287
17,22068287
17,29568287
17,38068287
17,38068287
1747068287
1756068287
17, 70568287
17, 78568287
17,87068287
18,08568287
18,21568287
18,24068287

D
g,037766203
6,312766203
8,332766203
6,492766203
g,507766203
6,567766203
8,587766203
6,642766203
g, 792766203
6,982766203
7087766203
7,287766203
7,397766203
7,492766203
7497766203
8,082766203
8,242766203
8,432766203
8,5527606203
8, 772766203
8,8927606203
9,567766203
9,837706203

10,0827662
10,2677662
10,3627662
10,4577662
10,5327662
10,6177662
10,6177662
10,7077662
10,7977662
10,9427662
11,0227662
11,1077662
11,3227662
11,4527662
11,4777662

116
111
117
115
114
112
109
118
119
120
121
123
124
122
125
201
202
203
204
205
206
211
210
213
212
208
214
215
217
207
216
218
209
219
220
221
222
224
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[E
74
75
7o
[
78
74
80
81
52
a3
84
85
86
87
a8
89
a0
a
g2
83
94
85
21}
a7
a3
9%
100
101
102
103
104
105
106
107
108
109
110

222
224
223
225
301
302
303
304
306
307
310
305
308
309
311
312
313
314
315
3138
317
320
319
316
321
322
323
324
325

B
6, 762916667
6,762316607
6, 762916667
6,762316607
6,762916667
6, 762916667
6,762316607
6, 762916667
6,762316607
6,762916667
6, 762916667
6,762316607
6,762916667
6,762316607
6,762916667
6, 762916667
6,762316607
6,762916667
6,762916667
6,762916667
6, 762916667
6,762316607
6,762916667
6, 762916667
6,762916667
6, 762916667
6,762316607
6,762916667
6, 762916667

i
18,21568287
13,24068287
13,40068287
13,43068287
13,65068287
18,78568287
13,83568287
13,03568287
19,27068287
19,40568287
19,438568287
19,53068287
13,53068287
19,62068287
19,65568287
19,72568287
19,80568287
13,96068287
20,05568287
20,33068287
20,47068287
20,54068287
20,62568287
20,68568287
20,69568287
20,90068287
21,09068287
21,33068287
21,47068287

D
11,4527662
11,4777662
11,6377662
11,7177662
11,8877662
12,0227662
12,1227662
12,2727662
12,5077662
12,6427662
12,7227662
12,7677662
12,8177662
12,8577662
12,8927662
12,9627662
13,0427662
13,1977662
13,2927662
13,6177662
13,7077662
13,7777662
13,8627662
13,9227662
13,9327662
14,1377662
14,3277662
14,5677662
14,7077662

222
224
223
225
301
302
303
304
306
307
310
305
308
309
311
312
313
314
315
318
317
320
319
316
321
322
323
324
325

Analisis, simulacion y optimizacidn de la capacidad operativa de una terminal
intermodal de transporte de mercancias mixta.
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Este ultimo valor de la cuarta columna sera el tiempo total que se tarda en

descargar la terminal por completo con nuestras especificaciones.

14,7077662 es el nUmero que nos sale (sobre los 59 minutos posibles de

simulacién), a este numero tendremos que aplicarle la escala que he

comentado en la memoria. Esto se repite en cada caso, en cada modo de

descarga y en cada combinacidon de Reach Stackers (descarga con

1,2,3,4,5,6,7 y 8 Reach Stackers).
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