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Antecedentes y Planteamien

4. Operacion /
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BOBBOC

>

g
2

&—[EF—© r 5

CRM BILLING ERP HISTORIAN ALARMING

o
[Mcmanoxenl

e 3 B OB E

_9_

4L
RTU RECTIFIERS COMPUTERS SENSORS PLCS HMIS
l | | | | '

IIOT ARCHITECTURE

L EQOTOOO S
DESPE

UNIVERSIDAD DE LAS FUERZAS ARMADAS
INNOVACION PARA LA EXCELENCIA




Justificacion e Importanci

e Necesidad real de la
industria.
e Competencia de Ingenieros
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Alcance

‘&l SoftLogix Chassis Monitor o ] |
Slob  View Options  Help

Simulacion 3D de
proceso de paletizado.

Cornputer : |SEIFTLDGI><

PLC que permita
comunicarse con la
herramienta 3D.

For Help, press F1 l_

Plataforma de
automatizacion

escalable, probada, de SCADA
implementacion sencilla.

Arquitectura lloT
redundante, confiable,
apta para procesos
industriales.
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Objetivos

Programar una secuencia Desarrollar una aplicacion
automatica de un proceso de N\ / SCADA - MES y enlazarla a los
paletizado simulado en un broker redundantes, para

entorno 3D, haciendo uso de monitorear en tiempo real del
un PLC virtual. proceso de paletizado.

—, Enlazar una base de datos al
Gateway SCADA - MES, para
historizar y tratar las variables
importantes de proceso.

, Evaluar el desempefio de la

arquitectura implementada.

Disefar una arquitectura lloT <
redundante a través del
protocolo MQTT.

J

|

Implementar una
arquitectura lloT redundante
para el monitoreo en tiempo
Configurar dos broker MQTT, real de un proceso de

uno principal y otro backup paletizado simulado en un
para gestionar laredy la entorno 3D.
transmision de datos.

—
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Planteamiento de Solucio

Factory IO

v’ Software de simulacién de entornos industriales
v' Mddulos predisefiados configurables

v" Multiples protocolos para diversos fabricantes

Softlogix
PROCESO DE CONTROL v Simulacién de PLCs de Rockwell Automation Logix 5000
PALETIZADO 3D AUTOMATIZADO v’ Ethernet - comunicacién externa

Microsoft Azure
v" Plataforma de servicios en la nube

CLOUD COMPUTING SCADA — MES - lloT e , : o N
v’ Suscripciones dependiendo del tipo de servicio a utilizar

Ignition

v'Plataforma escalable de Automatizacién
v'Basado en web - navegador

v’ Arquitecturas lloT redundantes
v'Conectividad a base de datos
v'Médulos MES disponibles (ISA 95)
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Diseno del Sistema - Plataforma lgnition

Ignition Software Stack

OS LAYER
e Windows/Linux

‘. A~ 11 . PLATFORM LAYER
e -«

e OPC-UA

MES MODULE LAYER [ UTILITY MODULE LAYER e Database

e Authentication
e Redundancy

‘Zz o & HMI/SCADA LAYER
e Vision
e Alarm Notification

= OPC-UA Client « Unified Development « Alarming Core Functionality

lanition\ / s e ot MES MODULE LAYER (SEPASOFT)
g !:‘nlhc?n e. Platform «Web Server s BUiting « Real-Time Tag Database

- System Logging » Authentication - Module API ° MES Ente e rise

. Licensing = Store & Forward - Redundancy ° Reci pe

PLATFORM LAYER

lloT MODULES (CYRRUSLINK)
e Transmission, Distributor, Engine
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Diseiio del Sistema - lloT / MQTT

sparkplug

? MQTT Topic &
Payload Definition
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Diseno del Sistema - Modulo

b / 7/

Ignitigg}./ T Server Ignition” .. IgnitionEDGE",

i q % E U|; .@ w PLC /RTU
First we had Then came Now we have

Internet of People Internet of Things Industrial Internet of Things
@ % f&r@“ y’,«: g i &

In- -

i 5 = - j=)

MQTT Engine MQTT Distributor MQTT Transmission E
HTTP:// MQTT MQTT
HTML . Sparkplug
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Disefno del Sistema — ISA 95 / _
Ig mhon‘/
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Process Cell Production Unit Storage Zone Work
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Diseno del Sistema - Arquitectura lloT

OPC UA 20.124.205.206

MQTT Transmission / Distributor

MQTT Distributor / Engine ( )_

Ignition Web APP / DB ‘

192.168.100.230 ‘

m IW 192.168.100.79
@ e

hd

192.168.100.190

192.168.100.18 E

r
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Diseno del Sistema — Direccionamiento |P

, Mascara de
ltem Equipo Aplicacion Direccion IP
quip P subred

PLC SthLGgix 192.168.100.230 255.255.255.0
1 TOSHIBA-PC

Broker MQTT respaldo 192.168.100.190 255.255.255.0
3 DELL INSPIRON Receptor MQTT 192.168.100.18 255.255.255.0

Servidor Cloud

Broker MQTT primario 20.124.205.206 255.255.255.0

4 MQTT-1
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Implementacion — Factory IO
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Implementacion — Factory IO

. CONFlGURAClON < DRIVER Allen-Bradley Logix5000 v| (V] DESCONECTAR CONFIGURACION  LIMPIAR

|_| Autoconexion

SENSORES ACTUADORES

Advantech USB 4704 & USB 4750 Host
Host: 192.168.100.230

BoDALMPE DT I

Allen-Bradley Logix5000 ‘ 192.168.100.230 BODAMPED? ]

118T1PE0T || BOOLIN.O BOOLOUTO | | L1.BTLINY

Allen-Bradley Micro800 Slot / Path BOD ALMFE03 ] L1.872PE01 ] BOOLIN1 BOOLOUT_1 || LLBTLIN22
BODALMPE 04 [l 11.8T4PE01 (]| BOOLIN2 BOOLOUT2 || L1.BT2ZMS

Allen-Bradley MicroLogix ‘ 3 Boo.AMPEDS ] 11.874PE02 || BOOLIN3 BOOLOUT3 || L1.BTAMS

BODALMPEDS ] L8T515.01 [ BOOLINA B00LOUT 4 || L1BT3SV
Allen-Bradley SLC 5/05 BoDALMPEO7 ] 11.876PE01 || BOOLINS BOOLOUTS || L1.BTEMS

SR LM S I L1.8T7.PE 01 BOOL IN_6& BOOL OUT & L1.BT5.5V 01 :
Automgen Server BoD.ALMPE 09 I LLELEPX.01 I BOOLINT B00LOUT 7 1| L1.8TSSV.02 BOD.BT1.MS

Control /O Prefijo Cuenta EORIELAD | | L1.ELEPX.02 || BOOLINS BOOLOUT 8 || L1.BTEIN.O1 1l Bopsraour
ontrol T
ALY L1ELEPE 01 || BOOLIN9 sooLour 9 [l L1.ET7.0UT R

LR L1.ELEMOV BOOL IN_10 BOOL OUT_10 L1.BT7.MS CANARAL AL

SCALMEEHS L1PALIS0T ] BOOLINAT  BOOLOUTMT || L1ELEMSTOP Il Bo0Ro1POS O

| BOOL_OuT. | LI L1PALIS 02 || BOOLINIZ  BOOLOUT1Z || LIELEFW Il sopROT RS Y

EAANREE LIGRPX.01 ] BOOLINI3  BOOLOUTIA || LLELERV Il soDROTFOS 2
| FLOATIN_ | AN 1.GRPX.02 [ BOOLINJIA  BOOLOUT4 || LLELEMS LANRE)

BODALMPE 17 BODROT.POS.4
Salides Float ‘ FLOAT OUT. | i ALM-PES L L.GRISO1 ] BOOLINIS  BOOLOUTS || LLPALSV.01 : ROLP()Siﬁ

Entradas Bool
MHJ

Salidas Bool
Medbus TCP/IP Client

Modbus TCP/IP Server Entradas Float

OPC Client DAJUA L1.GRLS 02 [[| BOOLIN_16 BOOL OUT_16 | | L1.PALSV_02

! L2BT1.PE Q1 BOOL IN_17 BOOL OUT17 L1.GIR.MS_IN Il BopROZPOS 0

LIl || L2.8T2.PE Q1 BOOL IN_18 BOOL OUT_18 L1.GIRSY I IR

S [2.8TAPE 01 BOOL_IN_19 BOOL OUT_19 L2 BTLIN_1 I BDROZPOS 2

LN | L2.BTAPE Q2 || BOOLIN20 BOOL OUT 20 L2BT1IN 2 CaEAe)
12.87515.01 (| BOOLIN_21 BOOL OUT_21 L2 BT2Z.MS

B Bool m Float m Int m Cualquiera 12.876.PE01 || BOOLIN22 BOOLOUT 22 || L2BT3MS

Siemens LOGO! Entradas Int

Siemens $7-200/300/400 Salidas Int INT_OUT- |

BOD.ALMPE23 [l I BODRO2POS 4

Siemens §7-1200/1500
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Implementacion — SoftLogix

- SoMtLogix Chassis Monitor =1T1X] T SoftLogix Chassis o
Flot View Options Help COptions  Help
C ter:  [WIN-AMB779A
Cnmputer: |'\f'\,"”"~|-AME 379A5UPA omputer HIN-AMBT 7IASURPA

Module Properties - Slot 2

Module Properties - Slot 3

General | NT System [ Module Info [ Module Status

General | Module Info | Module Status |
Type:
“Wendor:

1789-L60/A SoftLogix5B60 Controller

EtherNet/IP SoftLogix5800 EtherNet/IP Allen-Bradley

Allen-Bradley

Type:
Vendaor

Startup Mode: |Remnts Frogram _"J

Memory Size (KB):

Periodic Save Interval:
(Range: 0.5 to 30 min)

Host Name: | IN-AKB77IABLIPA

£ [¥ Enable Perodic Save
IPAddress: | 192 1681002310 SEE OFE D

Subnet Mask: | 5h.2

Cantroller Name:
|Softiogix_1

Last Loaded:

Enet Addr. | 08:00:27:01:6D:CB [14:20:28 migrcoles, 30 de abril c

Label for EtherNet/IP I
IfO Module Marquee:

Def. Gateway: | 1921681001

Help I

¥ Connectto Backwe! Encapsulation Port(RER)

ok | Cancal | Appy | Hep |

For Help, press F1

[l [ e B e R I
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Implementacion — Broker M

MQTT-1 = x%

Maquina virtual

|/O Buscar | «

re
K3 informacion general

Registro de actividad

Control de acceso (IAM)

[> Iniciar

,@' Conectar

Q‘ Reiniciar |:| Detener

E Captura ]E Eliminar

o Advisor (1 de 7): Install endpoint protection solution on virtual machines —

n Maquina virtual

O Actualizar

E Abrir en dispositivos moviles }5? Comentarios E-\ CLI/PS

ﬂ Redes

g Nombre del equipo MQTT-1 Direccion IP publica 20.124.205.206 ( Interfaz de red mqtt-1389 )
@ Etiquetas Sistema operativo Windows Direccién IP publica (IPv6) -
2 Diagnosticar y solucionar Publicador MicrosoftWindowsDesktop Direccion IP privada 10.2.0.4
problemas
Oferta Windows-10 Direccion IP privada (IPv6) -
Configuracion Plan win10-21h2-pro-g2 Red virtual/subred MQTT-1-vnet/default
Redes Generacion de VM V2 Nombre DNS Configurar
Arquitectura de VM %64
,&f Conectar n T B
Grupo host Ninguno amane
& Discos Tamarioc Standard B2s
Host -
B2 Tamafio P vepy 2
Grupo con ubicacion por -
@ Microsoft Defender for Cloud proximidad RAM 4GiB
Estado de ubicacion N/D
@ Recomendaciones de Advisor / ’ DI
- Grupo de reserva de - 1seo
=] Extensiones + aplicaciones capacidad Disco del SO MQTT-1_disk1_ee915c647f2a447b8871a9f20fcdd6cd
LY Disponibilidad y escalado Tipo de controladora de SCSI Cifrado en el host Deshabilitado
disco
& Configuracién Azure Disk Encryption No habilitade
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Implementacion — Aplicacion SCADA / MES

Target -Server URL
Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

Target Server URL
Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

tep://20.124.205.206:1883

1 may. 2023 0:05:29

ON

tep://192.168.100.190:1883

1 may. 2023 0:05:42

ENGINE NODE

Current Server
Online DateTime
Offline DateTime

Last node to Connect
Total Data Mesg Count

Devices Online

Message Schema

PLC Description
OPC State
System Name
Hostname

Online

LAN-BROKER
1 may. 2023 0:11:20
1 may. 2023 0:08:48

TESIS/EDGE_ARM
1355

1

Sparkplug Bv1.0

PLC for palletizer project
CONNECTED
Ignition-raspberrypi
192.168.100.230

ON

Line one

CLASSIFICATION

B8
C
Stand By

Stand By

PALLETIZER

Stand By

Stand By

PROCESS OVERVIEW
TRANSPORT STORAGE
0
Stand By
I
0
Stand By

e

Stand By

DISPATCH

un
b

Stand By

s
o

o]

In Service

@ESPE
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Implementacion — Aplicacion SCADA / MES

Line One
Setpoint @ Kg
Box size D Regular
D Oversize
u'f}] Box feeder Passed 228
Cﬂ Electronic scale Rejected 0
E:] Qut conveyor Total 2243
START

Motor Fail

Reset

Line Two
Setpoint @ Kg
Box size [—| Reqular
D Oversize
.{L}J Box feeder Passed 4982

Rejected 181

E‘ﬂ Out conveyor Total 4.982

Motor Fail

00000000000000000000 48
o Reset

L{Lj:] Boxes conveyor
Eﬂ Pallet conveyor
L{Tﬂ Elevator

-

m Out conveyor

Line One

High |

I_L‘;-’ = ::cl
l‘lt?l‘n‘fltll !li

Low

=
L'!

Rows Quantity

1 v 3 v
Setpoint 1
Total 0

Conv1Fail | | Conv2Fail

Reset

L{?ﬂ Boxes conveyor
R'Lj‘:l Pallet conveyor
R'T,fl Elevator

—

u Qut conveyor

Line Two

Rows Quantity

i 4

1 2=
Setpoint 1
Total 0

Conv1Fail || Conv2Fai |

Ill;

Reset

=

=
hocodboon by

Lo
I g

TII
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Implementacion — Aplicacion SCADA / MES

Command  Windows  Help

Command ~ Windows  Help

O Active Time Clear Time Display Path Current State Active Duration Priority
LINETWO ] 1/51230:39 1523 0:41 CLOUD BROKER COMM LOST Cleared, Unacknowledged 1 minutes, 58 seconds (ritcal
o u 12 ) 30/4/23 22:03 1/5/230:1 OPC UA Communication lost Cleared, Unacknowledged 2 hours, 8 minutes, 1 seconds  Critical
& Inlet conveyor n Bl 1/5/23 0:08 1/523 0:11 MQTT Engine Communication lost Cleared, Unacknowledged 2 minutes, 30 seconds Critical
&] Qutlet conveyor - Wl 1/5/23 0:08 1523 0:11 Raspherry Pl Communication lost Cleared, Unacknowledged 2 minutes, 30 seconds Critical
&l Storage robot £ i 1/5230:03 1/5/23 0:06 MQTT Engine Communication lost Cleared, Unacknowledged 3 minutes, 30 seconds Critical
11_&:] Dispatch robot 5;’ _: ] 1/5/23 0.03 1/5/23 0:06 Raspberry Pl Communication lost Cleared, Unacknowledged 3 minutes, 29 seconds Critical
| | W 1523 0:03 1/5/23 0:05 LAN BROKER COMM LOST Cleared, Unacknowledged 2 minutes, 24 seconds Critical
Bl 1/5/23 0:03 1/5/23 0:05 CLOUD BROKER COMM LOST Cleared, Unacknowledged 2 minutes, 12 seconds Critical
— B 30/4/23 2311 30/4/23 23:11 MQTT Engine Communication lost Cleared, Unacknowledged 4 seconds Critical

Paramelers

e
L

Lin Twa = 3

<o

B 30/4/23 23:11
I 30/0/23 2311
B 30/4/23 22:04
W 30/4/2322:03
I 30/4/2322:03
) 30/4/2322:02
Wl 300423 22:0

) 30/4/23 22:02

Acknowledge

Shelve

3074123 23:11
30/4/23 23:11
3004123 22:39
3004123 22:04
30/4723 22:04
30/4/23 22:03
304123 22:03

30/4/23 22:03

Raspberry Pl Communication lost
LAN BROKER COMM LOST

CLOUD BROKER COMM LOST
MQTT Engine Communication lost
Raspberry PI Communication lost
LAN BROKER COMM LOST

MQTT Engine Communication lost

Raspberry Pl Communication lost

Cleared, Unacknowledged
Cleared, Unacknowledged
Cleared, Unacknowledged
Cleared, Unacknowledged
Cleared, Unacknowledged
Cleared, Unacknowledged

Cleared, Unacknowledged

4 seconds

2 seconds

35 minutes, 9 seconds
42 seconds

41 seconds

50 seconds

40 seconds

39 seconds

Critical
Critical
Critical
Crifical
Critical
Critical

Critical

Critical

AUB
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Implementacion — Apl

Command  Windows  Help

=l vecpes
F gl 11 PTRATOR SP1
=, putezes
a Q¢ LINE ONE
2, ExmacTon osor

Name Value

Units Assigned By

L1 EXTRACTOR 5P 3

EXTRACTOR ROBOT - ...

E il U1 BXTRACTOR SP2
E (g L1 pALLETIZER SPY
E [l v pavemzen sp
E [l L1 WeiGHT sp1

E fgll vvoamse:

E @l wemacorse
E [l wemacTor s
E gl L2 PALLETIZER SPY
¢ gl L2 PALLETIZER SP2

F]

a

Name

Recipe Setting Live Value

- Ling One Weight Line Twa Weight
« L1 WEIGHT SP1 » L2 WEIGHT SP1
L1 WEIGHT SP2 L2 WEIGHT SP2
~ Ling One Palletizer 7 Line Twa Palletizer
» |1 PALLETIZER SP1 % |2 PALLETIZER SP1
L1 PALLETIZER SP2 L2 PALLETIZER SP2
~ Ling One Extraction 7 Line Two Extraction
» L1 EXTRACTOR SP1 b L2 EXTRACTOR SP1
L1 EXTRACTOR SP2 L2 EXTRACTOR P2
Search Lina Search Cell ——— Search SP
LINEONE |~ CTORROBQT | ~ L1 EXTRACTO...
Manual Value Description

icacion SCADA / MES

[F @ FErspecive
+ I Production B
+ € SF INDUSTRIES
+ [t EcusDOR
+ W pauLETZER
+ B LINE ONE
B BALANCE
BN PALLETIZER
BB EXTRACTOR ROBOT
+ TRLUNETWO
B BALANCE

T

Il EXTRACTOR ROBOT
%2 Transaction Groups
+ {3 Vision
] Browser

k- Q O default

Tags
Tag

} il 5T INDUSTRICS
il Test_tags

UDT Definitions

Value

General  OEEDowntime2.0 Quality | Recipe | Trace

Licensed: Yes
Sub Recipe Mask:

Inherit Recipe Values Mode: | Parent Recipe

Advanced

Recipe Values:  Name Description = Tag RequestV.. EnableSc.. EnableVa..
L2 PALLETS 5P [default]sF ... true true
L2 ROW PALLETIZER SP [default]sF ... true true
Drop Zone

Status ~ Events

State: Running
Hlert:
Last Excoution Time: 12:58:51 a. m.
Last Exeaution Duraton: < 1 ms
Maxmum Exeution Duration:
Local Datasource: DB_MY_SQL_CONNECTION
Analysis Datasource: DB_MY_SQL CONNECTION

&

s

EcupoR
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Pruebas de funcionamiento — Conectividad

PRUEBA DE CONECTIVIDAD ICMP

Equipo origen Equipo destino Velocidad (ms)
192.168.100.230 4

Ilgnition Gateway 192.168.100.190 4

192.168.100.18 192.168.100.79 9
20.124.205.206 105

RECETAS PARA LINEAS DE PALETIZADO
Pesaje (kg) Pallets (u) Filas de cajas (u) Despacho (u)

Linea Uno 3 3 1 3

Linea Dos 3 2 1 5

G ESPE
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Pruebas de funcionamiento — Redundancia

Target Server URL
Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

| Target Server URL
Online DateTime
0ffline DateTime
Connected nodes
Messages per second

Online

tcp//20.124.205.206:1883
1 may. 2023 11:10:15

1 may. 2023 11:10:15

1

05

ON

tep://192.168.100.190:1883
1 may. 2023 11:11:23

1 may, 2023 11:11:21

0

Current Server
Online DateTime
Offline DateTime

Last node to Connect
Total Data Mesg Count

Davices Online

Message Schema
PLC Description
OPC State
System Name
Hostname

Online

CLOUD-BROKER
1 may, 2023 11:11:24
1may. 2023 11:11:1

TESIS/EDGE_ARM
1.887

1

Sparkplug B v1.0

PLC for palletizer project
CONNECTED
Ignition-raspberrypi
192.168.100.230

ON

l Target Server URL
Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

Target Server URL
Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

Active Time
187231114

tep://20.124.205.206:1883
1 may. 2023 11:14:19

1 may. 2023 11:14:50

0

0

OFF

tep://192.168.100.190:1883
1 may. 2023 11:11:23
1 may. 2023 11:11:21

1
05

ON

Display Path

CLOUD BROKER COMM LOST

Active, Unacknowledged

Current Server
Online DateTime

Offline DateTime

Last node to Connect  TESIS/EDGE_ARM

Total Data Mesg Count 1,998

Devices Online 1

Message Schema Sparkplug Bv1.0

PLC Description PLC for palletizer project

OPC State CONNECTED

System Name Ignition-raspberrypi

Hostname 192.168.100.230

Online ON

Current tate Priority Active Duration
Critical 17 seconds

LAN-BROKER
1 may. 2023 11:14:20

1 may. 2023 11:14:19

@ESPE
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Pruebas de funcionamiento — Desconexion lloT

Command  Windows  Help

e OPCUA

= MQTT Transmission / Distributor

20.124.205.206
L. -

MQTT Distributor f Engine
Ignition Web APP / DB
192.168.100.230 ‘
& 152 16510075
@ D
Active Time Display Path

MQTT Engine Communication lost

Raspberry PI Communication lost

192.168.100.190

Current State

Active, Unacknowledged

Actlve, Unacknowledged

Target Server URL

Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

Target Server URL

Online DateTime
Offline DateTime
Connected nodes
Messages per second

Online

Active Time

1/5/23 1130
1/5/23 1130

tcp://20.124.205.206:1883
1 may. 2023 11:20:38
1 may. 2023 11:20:38

0
0

ON

tep://192.168.100.190:1883
1 may. 2023 11:11:23
1 may. 2023 11:11:21

0
0

ON

Display Path

MQTT Engine Communication lost

Raspberry PI Communication lost

Active, Unacknowledged
Active, Unacknowledged

Current Server

Online DateTime
Offline DateTime

Last node to Connect
Total Data Mesg Count

Devices Online

Mes;sage Schema
PLC Description
OPC State
System Name
Hostname

Online

Current State

Critical 3 minutes

Critical 3 minutes

LAN-BROKER
1 may. 2023 11:14:20

1 may. 2023 11:30:28

2619

Sparkplug B v1.0

| Afor palletizer project |
| ANNECTED |

| Aition-raspberrypi |

| /168.100.230 |

Priority Active Duration

ecurpon

HESPE
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Pruebas de funcionamiento — Bas

v [ tesis_db
v [ Tables

P area

» B

» B cellgrowp
B % enterprise
b line

p B location

4 mesanalysisparal?eterprapemf D ParentD | Name TrmeStanp
b B mesanalysissecuritypropety
> % mesanalysissetings LD 1 FEEDING CONVEYOR 0230427 22:25:54
b B mescountdef 2 2 FEEDING CONVEYOR 202304-28 16:27:14 =
» B mescountvalue 3 3 FEEDING CONVEYOR 2023-04-28 16:32:25
'. % mesequipment 4 3 E.ECTRMCBH.M 2D23-04-23 15:32:25 Form
S % mesequipmentclass § 4 Feeder_conveyor_1 2023-04-28 16:37:06 Editor
b E| mesequipmentcydevalue 6 4 Storage_robot M2304-28 16:37:06
> % mesequipmentinfeedscalevalie 7 4 Feeder_conveyor_2 2023-04-28 16:37:06 =
b E| mesequipmentinunitsvalue 8 5 Feeder conveyor 2023-04-28 16:37:06 =
» E mesequipmentmode 9 5 Feeder pallet 20230428 16:37:06 Types
b B mesequipmentmodedss 0 s Elevator 230428 16:37:06
. % mesequipmentmodeciasssecuritypropery i 5 Out_palet_conveyor 023-04-78 16:37:06
(3 % mesequipmentmoderoot 7 5 Out pallet conveyor 2 0230428 16:37:06

_ > B meseuiomentmodevale A& Fyirart rohat 0428 163706 v

£

| ResultGrid | 1] 4% Fiter Rovs:

|est: @) b B | Bort/import: B {5y | Wrep Cot Content: I

HESPE
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Pruebas de funcionamiento — Desempeno

i Status 3 Connections » Vision Clients Dﬂiil’i
Trial Mode 1:57:43 We're glad you'retest driving our software. Have fun.
Performance . Session Details
Memory Subscriptions
User MrDowsehf
Project MESGateway
mb tags
86 l O Address DESKTOP.ULDRHC) (127.0.0.1)
Uptime 2 minutes
Last Comm H5ms
1256 . .
Client JVM Version  11.0.11

Parametros de red lloT (tiempo real)

Pantalla Tags Uso de memoria (Mb) Velocidad (ms)
Topologia 10 78 325
Parametros 66 79 299
MES 66 81 277
Vista general 84 87 165
Pesaje 123 93 297
Paletizado 160 90 229
Almacenamiento 240 94 361
Alarmas 240 97 126

UNIVERSIDAD DE LAS FUERZAS ARMADAS
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Conclusiones

Integracién completa de paquetes Red lloT redundante
MQTT - SCADA — MES a través de comprobada, brokers primario

plataforma Ignition. y secundario responden
adecuadamente.

—, Comunicacion seguray
confiable, pagquetes MQTT sin
pérdida, Sparkplug B de facil
configuracion.

lloT permite el anadlisis rapidoy
automatico, mejoras de
manera remota, decisiones
basadas en informacion.

o— l —
([

Implementacion exitosa de
arquitectura lloT redundante,
permitiendo el monitoreo en

Fortalecimiento en tiempo real de un proceso Base de datos MySQL
competencias de de paletizado simulado en demuestra robustez y facil
Automatizacién Industrial. un entorno 3D. configuracion

o o

#HESPE
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Recomendacio

Verificar interoperabilidad de Implementar funciones de
dispositivos de la red. N\ / seguridad y acceso remoto.

—, Analizar el uso de dispositivos
\ robustos lloT para procesos
industriales.
- Y,

Analisis exhaustivo de las <
arquitecturas lloT disponibles,
planificar alcance e

infraestructura.
. l
([ g
v R
Conocimiento de mddulos de Seguir recomendaciones de
Ignition, manuales técnicos, estandares como ISA 101 e ISA 95

versiones y compatibilidad . para estandarizacion de procesos.

) ESPE
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