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Overview

CIROS - Computer Integrated RObot Simulation

» Powerful, kinematic real-time 3D simulation

Time-discrete simulation kernel (update every 40ms)

Large model library: not only CP Lab / Factory, but also »1000 robots
from various manufacturers

CAD import for user-defined modules / kinematics

Several interfaces, e.g. to MES4, Fleet manager, Matlab, Python, VR
glasses, Mitsubishi robots, ...

User interaction during simulation
Collision analysis

Fault injection / simulation

PLC and robot programming

Online help with introductory examples
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Overview
Studio vs. Education

e CIROS Studio

Full version including all features

Designing and saving models from scratch

RCI explorer interface to Mitsubishi robot controllers
(download/upload of programs, individual step tracking)

Fits perfect for preparation of teaching scenarios to be
analyzed by students

FESTO

* CIROS Education
 Limited functionality

« Already existing models can be analyzed & modified, but not
saved

* No RCl explorer interface to Mitsubishi robot controllers

* Fits perfect for scenarios, in which CIROS studio models have
to be opened, analyzed, and modified only
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Overview

Language packs & software releases

e CIROS Studio and Education are two different software

products.

* Depending on the license key one is allowed to start CIROS
Studio and/or Education.

* Installation of different CIROS releases & language packs on a

single PC possible.

» Unfortunately, the desired language must be set during

CIROS® Applications

Click here to install the CIROS applications.

FESTO

>

g >

CIROS® Education

s a 3D simulation system providing pre-configured simulation models. The models represent automated production

processes with different complexity.

CIROS® Studio

is the powerful industrial development tool for 3D simulation of factory and process automation facilities.

>

€ Back

CIROS® Supervision

is the MES(Manufacturing Education System) to control, to analyze and to optimize production processes

-
LY CIROS® Studio  Setup

installation (there is no option to change the language during

runtime) .

Starl Installation
The installation of CIROS® Studio 6.3 is prepared.

P

Which language of the assistant do you want to install?

(") Spanish

Click on "Start” to start the installation process. Click on "Back™ to go back to the installation
information dialog.

<Back | [ gat> | [ cancel
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Overview

Hardware requirements

 Either USB port for USB dongle or network access for server-based licensing

Officially supported operating system: Windows 10

Hardware requirements

 High-performance CPU, i.e. Intel i5/i7

* At least 8 GB main memory

» At least 4 GB SSD memory

* NVIDIA graphics card with OpenGL 4.5 support and 4 GB dedicated memory

When using CIROS in combination with other software (e.g., MES4, PLCSIM Advanced) two screens are highly recommended!
It is also possible to run CIROS and other software (e.g., MES4, PLCSIM Advanced) on different PCs
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Installation

* Open Start.exe and select CIROS Applications.

CIROsS® X

|. 1. v CIROS MES4 Tut®yrial 6.4.1 2019 05_22 » Software » CIROS

Hren v Offnen eigeben fr = Brennen Meuer Ordner -
Es
. Mame
riten CIROS®
The whole virtual learning environment of CIROS®
cktop . Addons
whnloads ) CIROS - CIROS® Applications
Click here to install the CIROS applications. Language
letzt besucht | Documentation select your language here
eDrive | Tools .
| autorun.inf - Additional Applications _
to Click here to install MES4 and Python. License Agreement
top Make sure to read the
liotheken Met_Inst_CM.pdf attached license
agreement carefully
nubert, Tobias | & nst_CM.pdf > Online Servi
niine >ervice
-mputer | . Start.exe Links to CIROS® 32-bit version, Adobe Reader, Festo Didactic and CIROSE = —
C:) O5Disk o | Start.ini
My madm mae 1 oo
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Installation

» Select either CIROS Studio or CIROS Education to be installed.

CIRO5®

FESTO

CIROS® Applications

Click here to install the CIROS applications.

\ = CIROS® Education

is a 3D simulation system providing pre-configured simulation models. The models represent automated production
processes with different complexity.

S > CIROS® Studio

is the powerful industrial development tool for 3D simulation of factory and process automation facilities.

- CIROS® Supervision

is the MES (Manufacturing Education System) to control, to analyze and to optimize production processes.

€ Back
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License

License is managed by CodeMeter.
List of USB dongles currently attached to the system.

(5 CodeMeter Kontrollzentrum = | E

Datei  Aktion Ansicht Hilfe

Lizenz Ereignisse

CmStick
1 3-4588346 MName: CmStick
Serien-Nr.: 3-4588340

ﬁ @ l@ Version: CmStick 4,10
1 & & B

BEN

L -
N = == Kapazitat: 99 % free (313120 Bytes)
Iy cK _
AL PEE S e Status: ) @Deakﬁviert
4 ® 2 Aktiviert solange angeschlossen
@ (& aktiviert

Lizenzaktualisierung | | Auswerfen
CodeMeter ist gestartet. WebAdmin
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View local licenses in CodeMeter WebAdmin

Option 1 Option 2

-

Right mouse button opens context menu. G CodeMete Kont o - —

[ Datei | Aktion  Ansicht  Hilfe

Lizenz importieren ...

WebAdmin Ctrl+W
W Protokollierung trl+ L Mame: Cm5ti
o =l | Einstellungen Serien-hr: 3-4583346

® @

Anzeigen

)

Beenden Ctrl+Q Version: CmStick 4.10

1 WebAdmin

B F CmDongle deaktivieren

Kapazitat: 99 % free (313120 Bytes)

i Hilfe
Anp
Uber .
— Status: 0 @ Deaktiviert
N
ﬁ Beenden () (g Aktiviert solange angeschlossen
[}

@ (& Aktiviert
Lizenzaktualisierung | | Auswerfen
CodeMeter ist gestartet. WebAdmin
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CodeMeter WebAdmin

Note: All CIROS related licenses should be placed in the same container.

CodeMeter WebAdmin C~

SYSTEMS

Dashboard (oG EIR  License Monitoring v Diagnosis +  Configuration ~ Info

Il Al Container . <no name> (3-4588346) ® = english (Us) ~
List of licenses ' <no name> 3-4588346 Cmstick4.10 @
Sto red On the Q . v Licenses CmContainer Info User Data Backup and Restore
attached USB A 101142  Festo Didactic
d O n gle Product Code Name Unit Counter Valid Until License Quantity Feature Map
191000 MES4 nfa nfa 1 0Ox1
~ 102344 Festo Didactic
Product Code Name Unit Counter Valid Until License Quantity Feature Map
400 CIROS 6 Education nfa nfa 1 0x1
500 CIROS 6 Supervision nfa n/a 200 n/fa
A 6000122 RIFe.V. ®
Product Code Name Unit Counter Valid Until License Quantity Feature Map
100 CIROS 6.4 Studio MB ® nfa n/a 1 ox1
104 CIROS 6.4 Studio Industry Version nfa n/a 1 0x1
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Licenses from Server

Allowing CodeMeter WebAdmin to act as a server.

CodeMeter WebAdmin C~

SYSTEMS

Dashboard Container v  License Monitoring v  Diagnosis v | ERelils[Islli1RY

‘ E Server Configuration Server Access 2 Basic B English (US) ~ .
Server Access License Access Permissions Server Server Access
—Network Server Advanced License Access Permissions
O Disable
® Enable
Network Port *: 22350

—CmWAN Server
(® Disable
O Enable

3

| Apply ' Restore Defaults

(*) Changes only take effect after restarting CodeMeter
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Licenses from Server

Connecting to a CodeMeter WebAdmin server. (1)

WIBU CodeMeter WebAdmin C»

SYSTEMS

Dashboard  Container ~  License Monitoring ~  Diagnosis ~ |Ee6INilv[Ng1alels %

-u- Basic Configuration Server Search List © B English (US) ~

Basic > | Server Search List
Server Search List Proxy WebAdmin Backup _ Server > Proxy

—Server Search List Advanced WebAdmin

1. SDET2220 2 () Backup

| e add new Server

Restore Defaults
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Licenses from Server

Connecting to a CodeMeter WebAdmin server. (2)

CodeMeter WebAdmin C

SYSTEMS

Dashboard Container ~ License Monitoring ¥  Diagnosis ~ RSNl

-n- Basic Configuration Server Search List © BS English (US) ~

Server Search List Proxy WebAdmin Backup

—Server Search List

1. SDET2220 ; O
Enter the Server's name or IP-Address: 4
172.21.0.99

.
Enter IP address of the PC acting as a server.
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Licenses from Server

Connecting to a CodeMeter WebAdmin server. (3)

WIBU CodeMeter WebAdmin C

SYSTEMS

Dashboard Container License Monitoring ~ Diagnosis ~ Configuration ~

-n- Basic Configuration Server Search List © BS English (US) ~

Server Search List Proxy WebAdmin Backup

—Server Search List

1. SDET2220 00

2. 172.21.0.99 @ ©

e add new Server

pr—
5
Apply Restore Defaults
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Licenses from Server

Connecting to a CodeMeter WebAdmin server. (4)

Server found:

localhost (127.0.0.1)
172.21.0.99 (172.21.0.99)

CDE66294 festo.net (127.0.0.1)

J Use IP-Address

| Apply | | Cancel |

4

Refresh to see the available servers.
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Application Scenarios

OPC UA

Virtual Commissioning

Large Classrooms

Python

Robotics

Data Generator for Data Analytics

Process Optimisation

Fault Injection

PLC Programming

Virtual Reality

CAD Import

Video Export

FESTO
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Application Scenarios
Process optimisation

» Assume following process: Front cover > Measuring - Back cover - Pressing - Heating - Delivering
» Which of the two configurations below is more efficient?

Heating Pressing

Back cover

Measuring

26
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Application Scenarios
4 N

PLC programming (example with Siemens PLC) i

EasyPort

-

T Ut |, Vot S | 8 Gt | * 67l | R o |

aim)

s o e g

[l il
i BE= il - e e e St
N EE= K P~ e z
E il SIM Control Panel
o g prery
= B il e ez
Be= iy 1 B PLCSIM Virtual i Adepter ©
= e TCH/P communication with (G ™ 3
Q2 v

s meenl . e

Soree
= o -
p o= o e At ot
= IS, e —
= T — —
= = s s P
= Cows e vatin

PLC programm EzOPC
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Help Menu

* Detailed help system with a couple of introductory examples, but not focusing on CP Lab / Factory explicitly.

Contents
Index

Search

Models of CIROS Studio
Models of CIROS Education

Open helpfile on startup...

Check for new version...

Info...

[ Ciros Help L= &
G 9 @ -
Ausblenden  Zurlick Vorwarls  Startseite Drucken Optionen
halt . .
= b i) CIROS Studio Demonstration Models ]

= ([1 CIROS Help
5 ([ Introduction
= () Getting Stared
= () Introdustion
[] System Requirements
Istalistion Instructions
[2] window Types
= ([ Modeling
Model Explorer
[7] Model Hierarchy
[2] Model Libraries
[2] Evample: Creating a Simple Mode!
Example: Modeling (ABE)
[7] Example: Modeiing (IRL)
[2] Example: Modeling [KUKA)
Evample: Madeling (Mitsubishi]
= () Programming
E vample: Progiamming ABE
wample: Programming IFL
wample: Programining (KUKA]
[7] Example: Progiamming in Mela Basic IV
Simulation
= ([ Tuaria
Step 1: Creating the Mods!
Step 2: Adding a Conveyor Belt
Step 3: Creating the Workpizce
Step 4: Modeling the Object Source Socket
Step 5: Modeling the Dbject Sink
Step E: Mecharism Dbject Sink
Step 7: Mecharism Dbiect Source
Step 8: Setup Robot
Step 3 Piogramming the Rohat
@ Advanced Tutorial

@ Operating
[2] Open Help File on Startup

@ Modsling

@ Programming

@ Controllers

@ Extersions

= @ Glossary

@ CIRO0S® Education

The following models are for demonstration purposes. Please read the following two short notes before opening:

+ To open one of the examples, just click the corresponding "Open Sample” buttan next to the model description. After pressing the button, the model will be
installed ta a CIROS sub-falder of your own files folder (e.g. "My Files/CIROS"). The sample will be opened automatically as soon as the installation has
finished.

+ Some samples require optional modules, e.g. the sensor simulation ader the transport simulation. Normally the brief description of the sample includes a list
of required optional modules and a list of used robot pragramming languages.
If a required module is not part of your version of CIROS, the model still can be opened, but probably the simulation will not run properly. Maybe these
models still provide some “inspiration” for the modeling of your own models.

FESTO FMS Machine Assembly Station: RV-E2
(IRL, requires sensor simulation)

Open mode!

PCB Mounting
PCB mounting, assembling and palletizing (MB3, MV4, IRL, requires sensor simulation)

Open mode!

28
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Keyboard Shortcuts

SHIFT + left mouse button Move user perspective in view mode

CTRL + left/right mouse button  Rotate user perspective in view mode

+/- Zoom in / zoom out

V/H Front / rear view

A Top view

R Right view

L Left view

SHIFT+ 0O Full screen

F5 Start / stop simulation

CTRL + F5 Reset simulation

CTRL+E Toggle between view (default cursor) and edit mode (crosshair cursor)
CTRL+./CTRL+, Rotate selected object by +/-90° in edit mode
CTRL+T Show model explorer

CTRL+F9 Compile robot / PLC programs

CTRL + SHIFT + M Show model libraries

29



Options Setting

» CIROS has two option settings, application options and model options. There are for different configurations
 Application options configure the whole CIROS application, regardless of the models.

+ All changes made in model options are only applied to the active model.

FESTO
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Application Options
File = Application options

 Define data import and export

» General display settings

* Frequently used to reduce computational load.
 Editor settings
» Warning options for modelling and transport
* ORL
 Position and paths
* Programming tools settings
* VR devices configuration

» Workspaces

[ e07T VIEw MODELING  PROGRAMMIN
New 3
Open... Ctrl+O

Close

-

H Save Ctrl+5
Save as...

By Saveall Ctrl+Shift+5

Import...
Export...

Ctrl+Shift+|

Application options...

Print... Ctrl+P

Recent files >

Recent models ¥

Exit

H Application Options

FESTO

> Data export
» Data import
v Display
GUI
OpeniGL Text Rendering
Sterec
Editor
v Medeling
Transport
ORL
Paths
Programming tools
Save
Teach-In
VR devices

Workspaces

Workspaces

Configuration

8 Update workspace while saving the model
[J Update workspace while closing the model
8 Save toolbar layout

Menu entries

D Workspaces

> f__'j PLC Operation

» (] I/O Connection Monitor

> (2] Fault Operation

» [] Teacher Mode

¥ ['__] Rebot Programming
[ CIROS Studic Default

31



Model Options

Settings = Model options

* Collision detection
* Model display settings
* Background

e Floor
¢ Sensors
¢ Etc.

* Fault simulation in teacher mode
* Interfaces
« MES4
* Fleet Manager
» Data logging
* Model explorer settings
* Modelling
* Online management for Mitsubishi robots
* ORL
* Overlays
* Model Simulations
* Video recorders

SETTINGS

WINDOW  HELP

g Collision detection...
B OPC server...

& Simulation film script

Model options... Ctrl+|

FESTO

E& Model Options 7
Collision detection
> Display Simulation
Fault simulati
ault simuation Meodel computation
» General
5 Interfaces Simulaticn increment: 0045 model time
> Logging
Mode! Explorer Relationship model time / real time
> Modeling © Progress preferably in real time
> Online management
9 The progress of the model time is restricted to the real time.
ORL To achieve this, waiting times may be inserted.
Overlays Additionally, you may want the model time to keep pace with the real time:
> Peripherals [ Allow the skipping of model visualizations
> Simulation
Video recorder Model time may catch up on the real time
but the model visualization may show jumps.
[ Force model visualization after each
15 of elapsed model time
[_J Allow the skipping of waiting times
Model time rmay catch up on the real time
but the model visualization may show strongly accelerated sequences,
@) Progress faster than real time (if possible)
Medel visualization after
10 simulation increments (after each 0.4 s model time)
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Where to look for the options?

Structure and elements of models
* Modell Explorer: Modelling = Model Explorer or Ctrl+T
e Often used

Properties of elements in the model
* Properties: Modelling - Properties or Alt+Enter
» Assistant
* For example Settings = Collision detection
+ Often used

Properties of model
* Model options: Settings > Model options or Ctrl+l
» Used fairly

» Properties of CIROS program
» Application options: Files - Application options or Ctrl+Shift+
* Seldom used

FESTO
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Window’s Size

» Windows size for Application Window and Modell Window can be adjusted.

& Restore
D% & & & BB
= Minimize
x Close Alt+F4
2257195 (ModBib)
6407480 (VGA 4:3) Application options... Ctrl+Shift+]
800600 (SVGA 4:3) Workspaces > Window size
768"576 (PAL 4:3)
900°720 (ModBib*4) Width 1922 Pixel
1024*768 (4:3)
1280720 (HDTV 720p 16:9) Height 1161 Pixel
12801024 (5:4)

192071080 (HOTV 1080p 16:9)

QK Cancel
User defined...
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Module / Ressource

Building blocks

Resource

™ |

Application

-

Carrier

Base module

36



FESTO

Building Blocks

Carrier and product

7 J
I 6/ ’
+ - "/‘ +
= -
Carrier Palette Product

Palette { (Smartphone)
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Product (Smartphone)

Back cover

Covers are available in
four colours

Inlay (optional)
PCB
Fuses

Front cover
Slot for screen
An opening for Button
Able to drill holes for screw thread

38



Terms & Definitions

Parts

» Set of all objects, except Robotinos, that are moving around
within a CP Lab / Factory.

* Parts get identified by a unique part number (PNo).
* Six different subclasses.

External production parts  Parts not produced by CP Lab / Factory

Production parts Parts produced by CP Lab / Factory

Boxes Transport workpieces from one production facility to
another

Pallets Mounted on top of the carriers

Carriers Move (external) production parts on the conveyor
belts.

Undefined Containing all unknown parts or objects, typically

used to represent faulty parts.

External production part

Production part

Undefined

FESTO

Carrier

e
@

Pallet
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Standard Part Numbers

Supported part numbers

25 Pallet » Supported part numbers are parts that can be booked into a
31 Carrier high-bay warehouse at simulation time t=0s.
110/ 109/ 108/ Raw material front cover black / grey / blue / red

* All other part numbers —in particular user-defined parts — can

107 . . .
be generated and stored into a high-bay warehouse during

111/ M B | BRSO Bl f i Bl (e production, but not replicated in a warehouse at simulation
startup at t=0s.

210 /310/ 410/ Front cover black / grey / blue / red

510

X1 /x12 [/ x13/ Front cover in black / grey / blue / red including

X14 (x =2, 3, 4,5) / / rear fuse / both fuses

1y11 /1y12 /1y13  Frontand back coverin black / grey / blue / red

[1y14 (y=2,3,4, including / [ rear fuse / both fuses

5)

26 /120/130 Unknown workpiece / PCB / fuse

40
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Standard Part Numbers

Some examples

Part number 41 Part number 513 Part number 1214 Part number 109
(blue, ) (red, PCB, rear fuse) (black, both fuses, back cover) (grey, raw material front cover)

41



Groups and Utilities

Groups define sets of parts somehow belonging to each other.

Besides the list of parts belonging to a group each group also
contains a unique ID and a description.

There is no restriction on the number of different types of parts
a group consists of.

Parts can be attached to an arbitrary number of groups or not
attached to any group at all.

Typically, groups are used to define zones and restrictions wrt.
buffer positions of a high-bay warehouse.

Utilities defines a special subclass or group of parts, containing
all carriers, boxes, and pallets, which are the ones that are
responsible for transport purposes.

FESTO

/— Almost Final Products \

&

&

&>

o
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Carriers

In CIROS two different kinds of carriers are supported
CP-F-CARRIER: Carriers without Pallets

CP-L-CARRIER: Carriers including Pallets

sl ke lke Ul sukeuis ikl il iGelfclifsife

Carriers without Pallets must be used in cases in which a CP Factory high-bay warehouse is part of the CIROS model, since the
workpieces will be stored and released together with pallets in this situation!

In all other cases Carriers including Pallets should be used

Rule of thumb according to the number of carriers used within a CIROS model: One carrier per conveyor belt.
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Resources and Buffers

* Resources are the production facilities (modules) of the CP Lab
/ Factory.

» Each resource is represented by a unique ID.

* Periodically, each resource sends a status update to MES4 and
gets process data back when initiating a corresponding service
call.

* Robotino is a special kind of a mobile resource.

» Some resources contain buffers, like the high-bay warehouse,
the robot assembly station, Robotinos, and the branches.

» Each buffer consists of at least one buffer position to store
parts, one per buffer position.

* MES4 could be configured in such a way that, based on zones
and restrictions, buffer positions are allowed to store specific
types of parts only.

44
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CIROS Model

* Preliminary remark: Each CIROS model not only consists of the
modx/ini files but also the folders CF and Textures, storing the
internal PLC programs and textures

* Itis highly recommended, to store each CIROS model in a

separate folder!

 Important: Do not copy the modx/ini files only, but the entire
folder containing the subfolders CF and Textures, too!

A CIROS project folder:

Mame

| CF

J Textures
4 | CIROS.ini
4 CIROS.modx

l

Anderungsdatum

09.04.2019 10:29
09.04.2019 10:29
09.04.2019 10:33
09.04.2019 10:33

Typ

Dateiordner

Dateiordner
Konfigurationseinstellungen
CIROS Model

FESTO

GroBe

61 KB
88.236 KB
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Collaborative Working

» Several users can work on the same model at the same time.
* When a user changes the model, other users will receive a notification.

* However, simultaneous changes and changes that crossed over time cannot be merged together.

47



Model’s Structure

Elements in a model

 Structures of elements
* Model / Environment
» Objects: Logical unit
 Sections: Static body
* Hulls: Geometries

 Positions based on coordinate system

* Hulls
* Geometric primitives
» Box,sphere, etc.
* Polyhedron
* Vertex, Facet

~v g CP-L-CONVEYOR

nnd

Model | 5] Model
v o Objects
Object {=) Conn1
//O Co
Section > g Workp

Hull

ieces

FESTO

Mame Type
Polyhedron 1 Hull
A

e

W,

L~ N\

~ /3“:}
8=
®

v
&
a
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Model’s Structure

Objects in the structure tree
» Placed on the highest hierarchy in the model or
* Placed under an object

Object’s nomenclature
» Parent object: superordinate object
* Child object: child of a parent object

* Usage
 Foraclear structure
 Definition of static assembly

Moving child objects

* During modelling: always

» During simulation: only when the object is an object assembly
» Select object - right click > Edit > Assembly

] Model

v g Objects
> 21 Assembly
> g Normal_Object

FESTO
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Elements and Coordinate Systems

« Different coordinate systems, each might has same or different origins

« World
* Object
* Section
* Hull

: based on world coordinate system
: based on coordinate system of the parent object
: based on coordinate system of the section it belongs to

: based on coordinate system of the hull

FESTO
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CIROS Model

Create a CIROS model

« Recommended way of defining a new CIROS Model

1.
2.
3.

FILE

(]

Choose FILE - New = Model assistant

Specify the model’s name and enable Create a subfolder with the same name as the model.

Important: Do not select a robot, these ones are not the ones integrated within CP Lab / Factory! Choose Empty model instead!

WINDOW  HELP

New v | BH MPS® system...

Open... EHHE File... Ctrl+N
Close B Model. Ctrl+Shift+ N
ST Eile Model assistant...

Save as...

Caue all CtrleShift+ S

Destination | Fobot Selection | Option: | Description

Summary

g

Model name: Example 01

Create a subfolder with the zame name as the model

Destination:

Ci\Users\tsbr\Documents\CIROS\Projects\Example_01

Back | [ Nex

g

Destination | Fobot Selection | Dptions

Drescription

Summary

() Model with robot

Manufacturer: | Mitsubishi

Model: |<P|ease select>

@ Empty model

Please choose the following criterions:

Back

Net | [ Cancel
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Window Layout

{7 DATEL BEARBEITEN ANSICHT MODELLIERUNG PRO!

S H | w

B2 O |z &5

TS

GRAMMIERUNG ~ SIMULATION ~ EXTRAS EINSTELLUNGEN FENSTER HILFE

Al

SO kB N|#F

Model explorer ==»

Properties
window

—

Aligemein
Lage

GroBe

Darstellung
Erweitert

BMK

Bus-Client
Kollisionserkennung
Konnektoren
Stérung

BemaBung
Physiksimulation
Prozessgeometrie

& Parameter fiir 'CP-L-Redirect 1'
& Material: < <Kein Material>>
 Template: < <Kein Template>>
D+ Objekityp: <Arbeitsstation>
& Steuerung: <<Standard>>
4 &) Level of Detail
@y Anzeigen bei LOD: <<Kein LOD>>
2 Anzeigen ab LOD: <<Kein LOD>>
2 Anzeigen bis LOD: <<mehrere LODs> >

\

Available model
libraries

Modell-Explorer X [ x|
Q) Model Name Typ 4 [ Festo CP System V3.19
4 g Objekte o Kurved0A 1 Objekt b @ CP Application
b o) CP-AM-MAG_BACK & Geometrie_Passive Ecke 1 Objekt b && CP Factory
b ot CP-AM-MAG_FRONT | ) Koppelsensor_rechts_3 Objekt > G@ CPLab
> o) CP-AM-MPRESS &\ Koppelsensor_links 3 Objekt b @ CP Mobile Robots
oy CP-AM-OUT @ Connl Gruppe > @ ModLibs
b ) CP-L-CONV @& Conn2 Gruppe » B Busgerite
b o CP-L-CONV_1 , B Festo E2OPC
> &\ CP-L-CONV_2 > B Festo MES
> oy CP-L-CONV_3 > B Festo MPS®
b o) CP-L-Redirect > B Festo MPS® 500-FMS
b o) CP-L-Redirect 1 > E% Festo Robotino® Hinzufdgen
> o) CP-L-Redirect 2 > B Geometrische Grundkérper
> ) CP-L-Redirect 3 > B Greifer >
> o) Werkstuecke > % Interaktive Elemente
b o) WSTs > B LEDs und Schalter
b Mg Templates > % Mechanismen
> & Materialien > B Modellierungshilfen
7 Pfade > B Objektfunktionen
[ Verknipfte Modelle » B Roboter
B E/A-Verbindungen > E% Sensoren
» @ Beleuchtung » & SPS
» @ Verbindungen , B Steuerungen
> B Transport ASYS TECTON
> E# Transport Bosch TS2plus
« il | » > B Transportelemente
1 Objekt selektiert > E% Virtueller Mensch
Eigenschaften x] | -

S \[iew Window

Model vs. real
time

If the model time is
printed in red, the
system is not able
to perform the
simulation in real
time.

Gestoppt 000 13393
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Toolbar can be configured

Standard

View

Controller

Programming

Modeling extensions
Cellision detection

I/ monitors

PLC Switch

Fault simulation

30 marker

Mitsubishi cnline connection
OPC server

OPC UA server

Python

RAPID programming tools
VR

Simulation film

Video recorder
Hide all

Save as default
Use default
Reset default

FESTO
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View and Edit Mode

View mode Edit mode

» Change user perspective onto scene  Place, move, rotate objects within scene

» Default cursor: % » Crosshair cursor: _I_
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FESTO

Standard Views

FN &

wd

MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WIND!

Mew window
Close window

Full screen

Standard views

Orthographic view

Move
Rotate
Zoom
Zoom in

Zoom out

Level of detail
Display

Camera angle...

Floor

TCP tracking
Simulation control
Measuring

Stereo

VR devices

Robot workspace

Shift+ 0

Ctrl+D

Ctrl+L

Ctrl+5Shift+ O
Ctrl+Shift+ G

bl @)@ M
il v Default setting 0
Front view v
Rear view H
Top view A
Bottom view u
Left side view L
Right side view R
Full format F
Selection Ctrl+Q
30 marker Ctrl+W
Teggle views ¥
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Standard Views

i B

Default setting Front view Rear view

|

Left side view Right side view Bottom view

Top view
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View Used when Working with CIROS Model

 With respect to the z-axis all CP Lab / Factory modules within
the library have been prepared in such a way that

» Conveyor belts, CNC milling stations, robot assembly
stations, warehouses, and Robotinos are placed on the floor
(z=0mm)

 Carriers, deflections, sources, sinks, and application modules
flush with the conveyor belts’ upper edges (z = 975mm)

* Important

» Switching to Top View ensures that the z-values remain
constant when moving components within the scenery!

* Snapping into place of modules works well in Top view only!

FESTO
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Snapping into Place

* When placing application modules onto conveyor belts, it is not
necessary to adjust them as precisely as possible.

* Just putting the phrases Application, CPLab, Modul, etc. on top
of each other is all one has to do!

« Same holds for mounting deflections, docking kits, and so on. _}:.' /
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Floor and Background

* Floor can be activated or deactivated.

1. Right click in view window.

2. Check oruncheck Floor.\

* Floor’s size and muster can be adjusted.

1N ®

[

* Open Settings = Model options - Display = Floor.

» Background can be adjusted.

* Open Settings - Model options = Display = Background.

Full screen

Standard views

QOrthographic view

Move
Rotate

Zoom
Camera angle...

Floor

Simulation control

Shift+0

Ctrl+D

Ctrl+L

¥

FESTO

[&l Model Options

> General

4 Tntarfarac

Transport
Fault simulation

.
&l Model Options

Adjust te model

Collisien detection I
4 Display Display > Floor

Background oD
Coordinate systems
Elements @ e floor Line color: l:l
Handling . .
Kinematics @ Filled grid
Object captions Texture:
Robots workspace Position and size
Selection
Sensors K -33.3mm Width: 3528.2mm  Gridlines X: 18
St

e v 4736mm  Height 279%5mm  Gridlines V: 1
TCP

z -3.4 mm

Compute gridlines

4 Display

Collision detection

»

Background

Display > Background

G

Elements
Floor
Handling

Kinematics

Selection
Sensors
Stereo
TCP
Transport

Fault sirmulation

Coordinate systems

Object captions

Robots workspace

m

@ Filled
Color

[¥] Activate color gradient

-]
-

’ Rotate by 90°

l

() Skybox

Restore defaults
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Import Data

* Itis possible to import a model from CAD data.

60



FESTO

CP-System Model Libraries



FESTO

Open Model Libraries Window

Modelling = Model libraries

SR es PROGRAMMIMNG  SIMULATION  EXTRAS  SETTIMGS  WINDOW  HELP

B
ks,

n Transport element snapping off

El
~

Model Explorer
Edit mode

Model libraries

Properties

Object functions off

PLC Switch...

/0 configuration

3D marker

Geometry optimization
Path generation

Renderclone

Ctrl+Shift+ M

18 K> DR

X | | Model Libraries

s\ CIR

L . T T T T T T

5 ModLibs

B Additional axes

B4 Bus devices

B Controllers

B4 Festo CP System

B Festo EzOPC

& Festo MES

B Festo MPS 400

B Festo MPS®

% Festo MPS® 500-FMS
B Festo PLCSim Advanced
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Model Library Festo CP System

 There are four groups containing CP Lab / Factory modules

e Lo Model Libraries X|

E& Additional axes

CP-Application Application modules 5 Bus devices

~ & Festo CP System
CP AR AR Marker for Festo Didactic Augmented Reality o Appiication
&% CP Factory

CP Factory CP-Factory based modules and stations e
# CP-Models

CP Lab CP-Lab based modules T

5% Festo MES

& Festo MPS 400 Add

CP Mobile Robots Robotino related modules e e
=& Festo MPS® 500-FMS
& Festo PLCSim Advanced CP System

CP-Models CP-Lab standard systems with configured 4 Festo Robotino®

B Geometric primitives

MES4 v1 database B Grippers

B Interactive elements

B LEDs and switches

. . . . . . B Mechanisms

» For each module there is a brief description and a tiny image. o Mg s
ject functions

B PLC

E4 Robots

B4 Sensors

E& Transport

B4 Virtual human

CP System Modellbibliothek
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Model Library Festo CP System

CP Application

| Modue ___________|Descripton |

CP-AM-CAM
CP-AM-DRILL
CP-AM-HEAT
CP-AM-iDRILL
CP-AM-iPICK
CP-AM-LABEL
CP-AM-MAG_BACK
CP-AM-MAG_FRONT
CP-AM-MANUAL
CP-AM-MEASURE
CP-AM-MPRESS
CP-AM-OUT
CP-AM-PRESS
CP-AM-TURN

Camera inspection
Drilling

Heating tunnel

Drilling module with own PLC
Pick by light with own PLC
Labelling printer

Back cover magazine
Front cover magazine
Manual working place
Analog measurement
Muscle press

Workpiece output
Pressing

Workpiece flipping

~ [ Festo CP System

~ B CP Application
= CP-AM-CAM
&% CP-AM-DRILL
& CP-AM-HEAT
&% CP-AM-iDRILL
& CP-AM-iPICK
= CP-AM-LABEL
= CP-AM-MAG_BACK
& CP-AM-MAG_FRONT
& CP-AM-MANUAL
&% CP-AM-MEASURE
&% CP-AM-MPRESS
& CP-AM-OUT
&% CP-AM-PRESS
=% CP-AM-TURN

» B CP AR

» B CP Factory

» B CPLab

» B CP Mobile Robots
» B CP-Models

CP System

CP System Modellbibliothek
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Model Library Festo CP System

CP AR

Module | Description _______________

CP-AR-GUI

CP-AR QR-Code to the AR server.

FESTO

Model Libraries

ModlLibs
=% Additional axes
&% Bus devices
&% Controllers
=% Festo CP System
=% CP Application

~ B CP AR
=% CP-AR-GUI

=% CP Factory
&k CP Lab
&% CP Mobile Robots
&% CP-Models
=% Festo EzOPC
=% Festo MES
=4 Festo MPS 400
=% Festo MPS®
% Festo MPS® 500-FMS
&% Festo PLCSim Advanced
&% Festo Robotino®

Add

CP AR Gui Elements
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Model Library Festo CP System

CP Factory

 Module g pp | Descipton |

CP-F-ASRS20-B 1 =
CP-F-ASRS32-P

CP-F-BRANCH
CP-F-BUF-B
CP-F-BUFROB-B
CP-F-BUFROBM-B
CP-F-BYPASS
CP-F-CARRIER
CP-F-DEFLECTION180
CP-F-FEEDROBM
CP-F-LINEAR
CP-F-RASS

CP-F-SINK
CP-F-SOURCE

Lg
J

‘//"//
[ANTA

y

M
A il
S 7 ¢

2\

Automated Storage Retrieval System for boxes
Automated Storage Retrieval System for parts and pallets
Branch base module

Manual working place with automated box transfer

Part transfer between box and CP-Factory line with robot
CNC milling application attached to robot and box transfer
CP-Factory base module with bypass belt

15 carriers for CP-Factory base modules without pallet
Passive 180° deflection

CNC milling application attached to robot and CP-F linear
CP-Factory base module with two parallel conveyor belts
Robot assembly station

Sink to remove carriers, pallets, workpieces

Source to generate carriers, pallets, workpieces

~ i Festo CP System

» Bk CP Application
> 4 CPAR

~ & CP Factory
& CP-F-ASRS20-B
&y CP-F-ASRS32-P
& CP-F-BRANCH
&y CP-F-BUF-B
&% CP-F-BUFROB-B
&y CP-F-BUFROBM-B
& CP-F-BYPASS
&% CP-F-CARRIER
& CP-F-DEFLECTION180
= CP-F-FEEDROBM (Mitsubishi)
&y CP-F-LINEAR
& CP-F-RASS (Mitsubishi)
&y CP-F-SINK
& CP-F-SOURCE

> B CPLab
» B4 CP Mobile Robots
> B CP-Models

CP System

CP System Modellbibliothek
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Model Library Festo CP System

CP Lab

Module | Description |

CP-L-BRANCH
CP-L-CARRIER
CP-L-CONVEYOR
CP-L-DEFLECTION90
CP-L-iASRS12-W
CP-L-SINK
CP-L-SOURCE

Branch base module

15 carriers for CP-Lab base modules with pallet
CP-Lab base module with a conveyor belt
Passive 90° deflection

Automated Storage Retrieval System for parts
Sink to remove carriers, pallets, workpieces

Source to generate carriers, pallets, workpieces

~ &% Festo CP System
> B CP Application
> B CP AR
> B CP Factory

[~ & CP Lab

=% CP-L-BRANCH

=% CP-L-CARRIER

=% CP-L-CONVEYOR

=% CP-L-DEFLECTION90
s CP-L-iASRS12-W

&fs CP-L-SINK

=% CP-L-SOURCE

» E& CP Mobile Robots
» B CP-Models

CP System

A . L EA&_ .
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Model Library Festo CP System

CP Mobile Robots

Module | Description

CP-MR-B %ﬁ Robotino for boxes

CP-MR-C Robotino for carriers

CP-MR-DOCK Docking kit to be mounted on branches
to enable (un)docking maneuvers by a
Robotino

CP-MR-PARK ;%ﬁ Robotino parking position

~ & Festo CP System
» B CP Application
> B CP AR
» B CP Factory
> B CP Lab

v & CP Mobile Robots
&% CP-MR-B
&% CP-MR-C
&% CP-MR-DOCK
&% CP-MR-PARK

» Bk CP-Models
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Model Library Festo CP System

CP-Models

 Modute | Descriptn |

Standard CP Lab system with four stations and configured MES4 v1

CP Lab 404-1

CP Lab 406-1

CP Lab-408-1

CPLab 410-1

SAP4School

1. Front cover magazine
2. Analog measurement
3. iDrill

4. Workpiece Output

Standard CP Lab system with six stations and configured MES4 v1
1.  All modulesin CP Lab 404-1

2.  Back cover magazine

3. Pressing

Standard CP Lab system with six stations and configured MES4 v1
1.  All modulesin CP Lab 406-1

2.  Pick by light

3. Labelling

Standard CP Lab system with six stations and configured MES4 v1
1.  Allmodulesin CP Lab 408-1

2. Camerainspection

3. Turning

Model for virtual commissioning of SAP4School

~v & Festo CP System
&% CP Application
% CP AR
=% CP Factory
=% CP Lab
&% CP Mobile Robots

v &% CP-Models
=% CP Lab 404-1
&% CP Lab 406-1
&% CP Lab 408-1
&% CP Lab 410-1
=% SAPASchool

FESTO
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Configuration in Properties Section CP System

» For almost all components there is a section CP System as being part of the b BN

& g CP-L-CONVEVOR
& g CP-L-CONVEVORL

corresponding Properties menu. » dh L ComEYOR.2

b gy CP-L-COMVEVOR3

mn

. . g CP-L- x
* Represents the options that can be defined at the HMIs of a real CP Lab / Factory " o comeions

» th O ommecnonens
hd M ES I D » g\ CP-L-DEFLECTIONS0_3
I g\ CP-L-DEFLECTIONS0
1> g CP-L-iASRS12-W

 Traffic jam control b Werkstuecke

g WSTs

<

" Templates 5
& Materials

i Paths

B Linked models -

* Behavior of branches L apjectzeeces

Properties X

<

» Energy saving (stopping the belts whenever possible)

General Property Value

+ Additionally, one can configure some CIROS internal parameters not available on a pese e
real CP Lab / Factory. Voaon e S

Extended

Conveyor Belt Disabled
Info Behavior of Carrier Shunt  Mone
ORL

Bus client
Collision detection

Cennectors
- Fault
== x]
General Tt Value Physics simulation
Pose B SPS_A1 Process geometry
Dimension MES_I[; 0 CP System |
Visualization Traffic Jam Disabled
Extended Conveyor Belt Disabled
Info Bl Init_Lablager
ORL Part Mumber 110
Bus client B Replicator_PartNr
Collision detection Percentage Faulty Fuses Rear 0.00
Connectors Percentage Faulty Fuses Front 0.00
Fault Percentage Rotated Workpieces 0.00
Measuring
Physics simulation
Process geometry
| CP System | ‘ |
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Configuration in Properties Section CP System
Define MES ID (1)

 MES ID = 0 - Default mode without using MES4

* MES ID >0 > MES4 mode

* Note, that the default mode of CIROS is not equal to the default
mode of a real CP Lab / Factory!

 If the MES ID of at least one component is greater O, running
the CIROS simulation without MES4 results in an error
message!

Messages

10061 ->» Connection refused
MES connectiom:

Connect error #10061

10061 -> Connection refused
MES connection:

Connect error #10061

10061 -> Connection refused
MES connection:

Connect error #10061

10061 -> Connection refused

Physics simulation
Process geometry
CP System

Properties
General Property Value
Pose B SPS_Weiche

T Drnemem— 1S 1D 0
Visualization Traffic Jam Disabled
Extended Conveyor Belt Disabled
Info Behavior of Carrier Shunt  Mone
ORL
Bus client
Collision detection
Connectors
Fault
Measuring

FESTO
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Configuration in Properties Section CP System
Define MES ID (2)

 Typically, MES ID is defined with one of the two ideas below:
» Based on the MES IDs of a similar real CP Lab / Factory.

» According to the default process to be performed, starting
with MES ID = 1 for the component which is executing the
first step of the process.

 Constraints
» MES IDs must be unique throughout the entire model .
» Each MES ID must be greater O.

* Definition of IDs within CIROS and MES4 must match each
other.

Properties

General

Poze

Dirnension
Visualization
Extended

Info

ORL

Bus client
Collision detection
Connectors

Fault

Measuring

Physics simulaticn
Process geometry
CP System

FESTO

X
Property Value
B SP5_Weiche
MES ID 0
Traffic Jam Disabled
Conveyor Belt Disabled

Behavior of Carrier Shunt  Mone
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CP-AM-iDRILL

Configure x-axis linear drive

1. Configure axis lower limit, upper limit and maximum velocity. 2. ltis possible to see the position of the drill bit in model window.

1. In Model Explorer, select CP-AM-iDRILL = Mechanik. 1. InProperties, select Axes - DH parameters.

2. In Properties, select Axes = Axis parameters. 2. Bydragging the scale XAchse at bottom, the drill bit will move accordingly
3. Adjust Lower limit, Upper Limit and Max. velocity. odel Explorer x|
& Model | Name Type "
7 ﬂ Objects & Bohrmaschine B Object
v gy CP-AM-DRILL o YAchse Object
» g\ Geometrie_App_Bohren & KAchse Object
> g Geometrie_App_Bohren_CPS & Bohrmaschine A Object
Properties > &\ Mechanik |:§ Inputs Folder
1.3 > g ObjectReplacer [E Outputs Folder v
|M°d9| Explorer :eneral - Axes: Lower limit: -23.00 mm > &) Sensor FS Lagerichtig v < B >
ose 1 object selected
Model . |
B Mode . Dimension MNo.  Section Upper limit:
v ﬂ Objects ) o roperties X|
v g\ CP-AM-DRILL Visualization ; 0 XAchse Acceleration: 100.00 mm/s* 5 | "
- Enera
> ﬁ Geometrie_App_Bohren :Exftended 31 zZAchse Max, velocity: Pose Kinematic chains: Movement: | Translation -X |
> 1 Geometrie_App_Bohren_CPS nro Dimension Mechanik Theta: 0.00°[ 2
1.1 | Home position: 0.00 mm b & .o Eta'l—lm
. 5 g\ Mechanik Axes Visualization v Basis =
> &\ ObjectReplacer DH parameters _— Extended v } XAchse d=E|
- o p Apply current pose as home position:
> m_ Sensor_F5_Lagerichtig Axis parameters 1.2 S . . :::5 ; ZAchse a:%
or this axis 21 -
Bus client For all axes Axis parameters Number: 0
Collision detection ORL Index
Connectors Bus client '
Collisien detection Show kinematics
Gamepad 10 Comnector:
Fault W Gamepad |0 XAchse -23mm 55 mm
Fault v 2.2
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CP-AM-iDRILL

Object Mechanik (1)

* The object Mechanik has type Mechanism. It is a double acting

cylinder.

» Object type double acting cylinder in CIROS has following
attributes, which can be assigned to /0. By default, following

attributes are connected.

* The attributes can be viewed in CP-AM-iDRILL = Mechanik =

Section XAchse - Properties - Mechanism.

A Model
~ g Objects
v g CP-AM-DRILL
& Geometrie_App_Bohren
£ Geometrie_App_Bohren_CPS
~ g Mechanik
&\ Bohrmaschine A
&\ Bohrmaschine_B
& HAchse
& Vhchse
Eé Inputs
E‘, Outputs

(&) Basis

Note: Terms might varies in different language.

> @ KAchse

(@) ZAchse
£ ObjectReplacer

Type |Cylinder, double-acting

Attribute

Retract [1/0]

Extend [I/0]

Speed [input]

Retracted [cutput]
Extended [output]
Actual position [output]

Movemnent characteristics (.csv)

Min. limit defined by grip relation [gpp]
Mazx. limit defined by grip relation [gpp]
Pressure switch retracting [output]
Pressure switch extending [output]

Yalue

HAchse_nach_links
Xhchse_nach_rechts

HAchse_links
Khchse_rechts

FESTO
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CP-AM-iDRILL

Object Mechanik (2)

v g Mechanik
£ Bohrmaschine_&
£ Bohrmaschine_B

£ Xhchse
£\ YAchse
* Itis possible to assign own I/0O to the attribute. E Inputs
» |2 Outputs
* In this example, An analog output ActualXPosition is assign to the %;h
attribute Actual position. & Thrien
General
1. Add anew analog output with name ActualXPosition in object Pose
Mechanik. E::::E;Zn
2. In Model Explorer, select CP-AM-iDRILL = Mechanik = Section if:dd
XAChSG. 3 xechar?ism
23asuUrng

Process geometry

In Properties, select Mechanism.

FESTO

Connected inputs

In Attribute table, select the row Actual position [output].

o vop W

Click Apply.

Click on the drop down list at the bottom, select ActualXPosition.

<Nothini>

Output Index  Type  Value
E’ XAchse_links 000  Digital 0 1
[* XAchse_rechts 001  Digital 0 1
[# ZAchse_oben D02  Digital 1 1
[# ZAchse_unten 003 Digital 0 2
E’ ZAchse_nach_oben_Bremselos 004 Digital 0 0
E° ZAchse_nach_unten_Bremselos 005 Digital 0 0
E’ Actual¥Position 000  Analog 0.000000 O 1
Type |Cylinder, double-acting ~
Attribute Value
Retract [I/0] Khchse_nach_links
Extend [I/0] XAchse_nach_rec...
Speed [input]
Retracted [ocutput] Khchse_links
Extended [output] Khchse_rechts
Actual position [output] ActualXPosition
Movement characteristics (.csv)
Min. limit defined by grip relation ...
Mazx. limit defined by grip relation...
Pressure switch retracting [output]
Pressure switch extending [output]
5 | ~ (| Wizard Apply ?
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CP-AM-iPICK

Configuration in properties section CP System

Property

E VO connections

Working time (s) Working time required by the worker ¥ aning
to finish an operation (valid for S
CIROS and CIROS/MES4). Propate x|

General

Target number Part number of the part to be o e
imension Waorking time (s) 5.00

replicated by the worker (valid for Viuazston Tagetmmber 2

Extended

CIROS default mode only). o

ORL
Bus client
Collision detection

Value

Connectors
Gamepad IO

Fault

Measuring
Physics simulation
Process geometry
CP System
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CP-AM-MAG_BACK

Configuration in properties section CP System

Automatic Mode

Colour Workpiece

In “Automatic Mode” the magazine
will be filled automatically during
simulation.

Defines the color of the back covers
stored in the magazine. By enabling
“Manual Override” the user can
specify the color of each individual
cover to be replicated.

FESTO

Extended

Info

ORL

Bus client
Collision detection
Connectors
Gamepad 10

Fault

Measuring
Physics simulation
Process geometry
CP System

Properties X |
General Property | Value
P_Dse _ B WS_Quelle_Senke
Dimension Automatic Mode Enabled
Visualization Colar Workpiece Black |T

Manual Override
Black

Grey

Blue

Red

Color Workpiece
Color of the workpiece to be replicated
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CP-AM-MAG_FRONT

Configuration in properties section CP System

Automatic Mode

Colour Workpiece

Workpiece

Percentage Rotated
Workpieces

In “Automatic Mode” the magazine will be filled
automatically during simulation.

Defines the color of the front covers stored in the
magazine. By enabling “Manual Override” the user
can specify the color of each individual cover to be
replicated.

Defines the front cover type, is it a raw plastic
block, front cover without drilled holes or final
front cover.

Fault injection option, defines percentage of faulty
part filled to the magazine.

FESTO

Extended

Info

ORL

Bus client
Collision detection
Connectors
Gamepad IO
Fault

Measuring
Physics simulation
CP System
Process geometry

Python

{f o o _ 8
Default e I Rotated
orientation = B orientation
|Propertie5 ><|
General Parameter |Va|ue
PC_JSE : BH WS_Quelle_Senke_1
D_lmer?sm-n Automatic Mode Enabled
Visualization Color Workpiece Black |T

= Workpiece
B Replicator WS_1
Percentage Rotated Wo..

Manual Override

Grey
Blue
Red

Color Workpiece
Color of the workpiece to be replicated

_> Raw material
Front cover

Front cover without holes |+
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CP-AM-MANUAL

Rotated

Configuration in properties section CP System Default SN
orientation

orientation

Working time (s) Working time required by the worker to finish an E==iE x|
operation (valid for CIROS and CIROS/MES4). General Property Value
. Pose H CP-AM-MANUAL
Target number Part number of the part to be replicated by the 5_'”1&'”_5'0_" Working time (s) 5.00
. i1sualization
worker (valid for CIROS default mode only). endod Target number e
ende B Replicator W5
Percentage Faulty  Fault injection option. In case the worker must o EE“E”IEQEE”E rioe et o
FuseS rep“cate WOI’kpiECES With fuses, one can SpeCify Bus client Percentaie Rotated Workpieces IL'I:IL'ID
the percentage of “faulty” fuses assembled (faulty Collision detection
. . . Connectors
fuses are highlighted in red) . Samepad 10
Percentage Rotated Fault injection option. Percentage of workpieces ;:“'t _
Workpieces placed in a rotated orientation (upside down). ph},simﬁnulaﬁm
Process geometry
CP Systemn
Faulty fuses are

shown in red

79



FESTO

CP-AM-MEASURE

Configuration in properties section CP System

Measurement Variation Fault injection option, adds some random
“noise” with Gaussian filter to the measured
value.

30— —— Upper Limit

| Properties

X

General
Pose
Dimensicn
Visualizaticn
Extended
Info

ORL

Bus client
Collision detection
Connectors
Gamepad IO

Property

Walue

E Messen

Measurement Variation

0.300

0
17:33:45 17:34:00 17:34:15 17:34:30 17:34:45 17:35:00 17:35:15 17:35:30

Faun

Measuring
Physics simulaticn
Process geometry
CP System
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CP-AM-OUT

Configuration in properties section CP System

Automatic Mode In “Automatic Mode” workpieces will be removed
from the ramps automatically during simulation.
Otherwise, one might run into a traffic jam due to
slides full!

Properties

x|

General

Pose

Dimension
Visualization
Extended

Info

ORL

Bus client
Collision detection
Connectors
Gamepad IO

Fault

Measuring
Physics simulaticn
Process geometry
CP System

Property

Yalue

E WST_Senke
Automatic Mode

Enabled
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CP-AM-TURN

Configuration in properties section CP System

Gripper Position  Before starting the simulation, one must specify
whether front covers or entire workpieces (i.e., front
& back covers pressed together) should be rotated
upside down.

Properties X |
General Property | Value
pése _ B Hubzylinder 4
Dimension e Workgiece |-

Visualization
Extended

Info

ORL

Bus client
Collision detection
Connectors
Gamepad 10

Fault

Measuring
Physics simulation
Process geometry
CP System

Frant cowver

Gripper Position

Which kind of workpiece should be rotated upside down?
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CP-F-BRANCH / CP-L-BRANCH

Configuration in properties section CP System

Traffic Jam Stop carrier if conveyor belt is occupied.
Conveyor Belt Stop conveyor belt while application is running. (s X
Sj::ral Parameter Value
Behaviour of Percentage of carriers without an order turning to the Dimension g
Carrier Shunt right. | Traffic Jam Disabled
R Conveyor Belt Disabled
::::_ Behavior of Carrier Shunt 50%
Bus client

Collision detection
Connectors

Fault

Measuring

Physics simulation

CP System

Process geometry

Python
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CP-F-RASS

Configuration in properties section CP System

Traffic Jam Stop carrier if conveyor belt is occupied.
. . . . 0 Properties
Conveyor Belt Stop conveyor belt while application is running. p:ene[al
Parameter Value
Pose
Behaviour of Percentage of carriers without an order turning to the Dimension ® .
Carrier Shunt right. Leaten Traffic Jam Disabled
nfo Conveyor Belt Disabled
Automatic Mode In automatic mode PCBs in the box will be created ORL i Fnaled
automatically regardless of buffer in MES4. e ID for the box (if not cre... 99
B Werkzeug-Sicherung
ID for the box If the box is not created by MES, this will be the ID of connectars Percentage Faulty Fuses 10
the bOX. Measuring
Physics simulation
Percentage Percentage of “faulty” fuses assembled by the robot EPSY‘;“MW
Faulty Fuses assembly station. Faulty fuses are highlighted in red. python
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CP-MR-C / CP-MR-B

Configuration in properties section CP System

X

RFM ID Unique ID, mandatory for the Festo Fleet Manager to Properties
get access to a particular Robotino . General
Paze
Dimension
Visualization
Extended
Info
ORL
Bus client
Collision detection
NOtE: Connectors
¢ (CP-MR-C stands for Cyberphysical-Mobile Robot-Carrier. Gamepad 10
¢ (CP-MR-B stands for Cyberphysical-Mobile Robot-Box. Fault

Measuring
« RFM stands for Robot Fleet Manager. Physics simulation
Process geometry

CP System

Property

Value

B RFMController
RFM ID
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CP-MR-DOCK

Configuration in properties section CP System

Station ID Unique ID, mandatory for the Festo Fleet Manager to

differ between the various docking positions a
Robotino could dock to within a model.

Dock position Number of conveyor belts available for exchanging

workpieces (always 1 for carrier Robotinos).

Properties

x|

General
Pose
Dimension
Visualization
Extended
Info

QRL

Bus client

Collision detection

Connectors

Fault

Measuring
Physics simulation
CP Systemn
Process geometry
Python

Parameter

Value

B RFMStation
Position 1D
Dock position
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Sources and Sinks

 Sources and Sinks can be used to dynamically replicate and
remove workpieces during the simulation, either via pushing
the corresponding button or automatically controlled by CIROS.

» There are different versions of sources and sinks, one set to be
applied to CP Lab conveyor belts and one set to be used in
combination with CP Factory components.

 Typically, sources and sinks come into play whenever one
wants to model a single conveyor belt & application module.
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Sources and Sinks

Remarks

» Depending on the model, sources and sinks may have to be rotated to operate correctly!

‘ ‘ ‘Q< Rotated by 180°

; ! | Rotated by 90° Rotated by 90° - )R — d
L ‘ / counterclockwise clockwise \ o
i< ‘-' ‘- ¥

=== Not rotated ==

88



FESTO

Sources and Sinks

Configuration in properties section CP System

Properties Description Properties X|

General

Automatic Mode If enabled carriers / pallets / workpieces within the ; Property Value
ose

range of the sink will be removed automatically o B CP-F-Sink
during Simulation Dimension Autormnatic Mode Enabled

Visualization
Extended

Info

ORL

Bus client
Collision detection
Connectors
Garnepad 10

Fault

Measuring

Physics simulation
Process geometry
CP Systern
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Adding New Libraries to CIROS

Open an already existing model or create a new CIROS model like
shown before.

Note: Model libraries window can only be opened when a CIROS model is opened
or created!

Open the model libraries window

25 Studio (For Educaion! Purposes Onty) - Wioae I

T MIEW PROGRAMMING  SIMULATION EXTRAS  Si
=] ©n  Model Explorer Ctrl+T
ks Edit mede Ctrl+E
. Meodel libraries Ctrl+Shift+M
Properties Alt+Enter
—

e MODELING = Model libraries or =
e CTRL+ SHIFT +M

Click on the right mouse button within the tree view part of the model
libraries to open the corresponding context menu

Execute Add folder to list...

Select the folder in which the model library to be added is stored and
press OK

FESTO

Model Libraries

[ MaodLibs

> B Additional axes

> B Bus devices

> & Controllers

> [ Festo EzOPC

> B Festo MES

[ Festo MPS®

> B Festo MPS® 500-FMS
% Festo Robotine®

> E# Geometric primitives
> B4 Grippers

> & Interactive elements
> & LEDs and switches

> B Mechanisms

B Modeling essentials
> E#i Object functions

> B PLC

- [ Robots

> B Sensors

> B Transport

> & Virtual human

CIROS

Add

Add as linked model

Hide model library

Show all medel libraries

J»  Addfolderto list...
Remove folder from list

Folder properties...

List models
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FESTO

CP System Simulation Controller

Industrial Robotic Language (IRL) Python

* Located in <project filex>\CF\CPSystems.  Located in <project file>\CF\py.

 Scripts can be opened in CIROS in project management » Translate MES4 part number to CIROS part number.
window. « Replicates workpieces and boxes.

* Programming - Project management . Send string requests to MES4
* Main simulation controller.

* Communicates with MES4 and Fleet Manager.

 Control the model movements.

» Read input values and write the output values.

* Note: RFID data structure in CIROS is different from in real
system.
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CP System Simulation Controller

Controllers = 5P5_A

v oy Controllers
& RFMController
o SPS A e

& SPS B A project is assigned
to the controller.

Project assignment

= Project: CPSystem_Cwerall

Configuration

[] Code sequence trace

Projects > CPSystem_Owverall (IRL)

A project contains different controller scripts.
Main program is called cyclically and
sub programs are called in main program.

Projects > CPSystem_Overall (IRL) > Files

FESTO

General

Name: CPSystem_Cverall

Path: C\Users\festo\Documents\CIROS\Projects\Training Adwv_2\CF\.CPSystems\CPSystem_Overall.prix
Compiler: cirosCompilerlRL

Project information.

Files

File name Path

Main program

PSystem_Overall.irl [Project]y

Program files
MES_200.irl [Project]\Shared\,
RFID_100.ir [Project]\Shared
Application_Storage.irl [Project]\Shared\
Application_LabStorage.irl  [Project]\Shared\
Application_Robot.irl [Project]\Shared',
Applications.irl [Project]\Shared\
MES_Corm.irl [Project]\Shared\,
CPLab.irl [Project]\Shared\
CPLabBridge.irl [Project]\Shared\
CPLabStorage.irl [Project]\Shared',
CPFactory.irl [Project]\Shared',
CPFactoryBranch.irl [Project]\Shared\
CPFactoryByPass.irl [Project]\Shared\
CPFactoryStorage.irl [Project]\Shared\,
CPFactoryRobot.irl [Project]\Shared',
CPBoxStorage.irl [Project]\Shared\
CPBoxBuffer.irl [Project]\Shared\
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Simulation Kernel

» Settings = Model options allows for configuring the way in

which the simulation status will be updated during simulation 2
M r
[&i Mode! Options ?
Collision detection
> Display Simulation
Fault simulation 3
. . Model computation
Mainly characterized by two parameters o
y y p 9 4 Interfaces Simulation increment: 0.04s model time
MES
. » Logging Relationship model time / real time
* model tat
m 0 e CO m p u a I O n Model Explorer @ Progress preferably in real time
g Mot.ielmg The progress of the model time is restricted to the real time.
. . . . > Online management To achieve this, waiting times may be inserted,
L] relatlonshlp model tlme / real tlme ORL Additionally, you may want the model time to keep pace with the real time:
Overlays [¥] Allow the skipping of model visualizations
» Peripherals
. Model time may catch up on the real time
4 Schnittstellen but the madel visualization may show jumps.
RFM
T Gl [7] Force model visualization after each
Video recorder 1s of elapsed model time
[¥] Allow the skipping of waiting times |
Model time may catch up en the real time
EK-FHAS WIN Dﬂ'w HELP but the model visualization may show strongly accelerated sequences,
- = CD”iSiDr‘I dEtECtiDrl... (0) Progress faster than real time (if possible)
— L_. g Model visualization after
g Gp C EEMVET... 1 simulaticn increments (after each 0,04 s model time)
! 5imu|atiﬂ-ﬂ ﬂlm Script [] Additional real waiting time to reduce the quickness
T}I'FI e 15 persimulation increment (reasonable: less than 0.04 5)
Model thiﬂnsm Ctrl+1 (©) Progress slower than real time
Additional real waiting
1s persimulation increment (reasonable: bigger than 0.04 £)
[ ok ][ conce Apply
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Simulation Kernel
Model computation

« Simulation increment specifies the intervals in which the
simulation status and its visualization will be updated.

 Default of 0.04s means 25 updates per second of model time.

* Provided that the computer CIROS is running on is powerful "B Mode! Options
enough, this results in real-time behavior!
Collision detection
* Increasing the Simulation increment leads to fewer calculations - Display Simulation
of simulation states which might lead to some strange | ultamudaton Model computation
behavior. 4 Interfaces Simulation increment: 0045 model time

Rule of thumb: Do not touch the default value for the simulation

increment!
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Simulation Kernel

Relationship model time / real time (1)

* Progress preferably in real time
» Progress of model time is restricted to real time.

» Default option, ensuring that a CIROS model behaves like a similar
real CP Lab / Factory system (wrt. process times).

* Allow the skipping of model visualizations

» By default, the visualization gets updated with every simulation
increment.

» Skipping some of these calculations might give CIROS the chance to
keep track with real time.

* Allow the skipping of waiting times

» To keep track with real time, one can also skip simulation updates
when nothing has changed.

FESTO

-
& Model Options

Collision detection
» Display
Fault simulation
» General
4 Interfaces
MES
> Logging
Model Explorer
> Modeling
» Online management
ORL
Overlays
> Peripherals
4 Schnittstellen
RFM
&= Simulation

Video recorder

Simulation

Meodel computation

Simulation increment: 0045 model time

Relationship model time / real time

@ Progress preferably in real time

The progress of the model time is restricted to the real time.
To achieve this, waiting times may be inserted.
Additienally, you may want the model time to keep pace with the real time:

[¥] Allow the skipping of model visualizations

Model time may catch up on the real time
but the model visualization may show jumps.

[7] Force model visualization after each

1s of elapsed model time

[¥] Allow the skipping of waiting times

Model time may catch up on the real time
but the model visualization may show strongly accelerated sequences,

(C) Progress faster than real time (if possible)
Meodel visualization after
1 simulation increments (after each 0.04 s model time)
[] Additional real waiting time to reduce the quickness
1z persimulation increment (reasonable: less than 0.04 5)
() Progress slower than real time
Additional real waiting

1z persimulation increment (reasonable: bigger than 0.04 5)

Apply
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Simulation Kernel

Relationship model time / real time (2)

* Progress faster than real time (if possible)

Allows CIROS to simulate as fast as the underlying hardware
environment allows.

Skipping some visualizations results in even faster computations.

The speed can be set to adjust how fast the simulation should be in
Model visualization after __ simulation increments ...

» For example, to simulate 5x faster than real time, configure it as \

follow: Model visualization after 5 simulation increments ...

FESTO

-
& Model Options

Collision detection
» Display
Fault simulation
» General
4 Interfaces
MES
> Logging
Model Explorer
> Modeling
» Online management
ORL
Overlays
> Peripherals
4 Schnittstellen
RFM
&= Simulation

Video recorder

Simulation

Meodel computation

Simulation increment: 0045 model time

Relationship model time / real time

@ Progress preferably in real time

The progress of the model time is restricted to the real time.
To achieve this, waiting times may be inserted.
Additienally, you may want the model time to keep pace with the real time:

[¥] Allow the skipping of model visualizations

Model time may catch up on the real time
but the model visualization may show jumps.

[7] Force model visualization after each

1s of elapsed model time

[¥] Allow the skipping of waiting times

Model time may catch up on the real time
but the model visualization may show strongly accelerated sequences,

(C) Progress faster than real time (if possible)
Meodel visualization after

1 simulation increments (after each 0.04 s model time)
[] Additional real waiting time to reduce the quickness

1z persimulation increment (reasonable: less than 0.04 5)

() Progress slower than real time
Additional real waiting

1z persimulation increment (reasonable: bigger than 0.04 5)

Apply
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Simulation Kernel

Relationship model time / real time (3)

* Progress slower than real time

» Mainly for debugging purposes.

FESTO

-
& Model Options

Collision detection

Display
Fault simulation

General

Y

Interfaces
MES

Loegging

Model Explorer

Medeling

Online management
ORL

Overlays

Peripherals
Schnittstellen
RFM

Simulation

[

-

Video recorder

Simulation

Meodel computation

Simulation increment: 0045 model time

Relationship model time / real time

@ Progress preferably in real time

The progress of the model time is restricted to the real time.
To achieve this, waiting times may be inserted.
Additienally, you may want the model time to keep pace with the real time:

[¥] Allow the skipping of model visualizations

Model time may catch up on the real time
but the model visualization may show jumps.

[7] Force model visualization after each
1s of elapsed model time
[¥] Allow the skipping of waiting times

Model time may catch up on the real time
but the model visualization may show strongly accelerated sequences,

(C) Progress faster than real time (if possible)
Meodel visualization after
1 simulation increments (after each 0.04 s model time)
[] Additional real waiting time to reduce the quickness

1z persimulation increment (reasonable: less than 0.04 5)

() Progress slower than real time
Additional real waiting

1z persimulation increment (reasonable: bigger than 0.04 5)

oK ] ’ Cancel

Apply
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Simulation Kernel
Remarks

» Timestamps in CIROS are based on model time, while in MES4 timestamps are based on real time!

» Example of what could happen if model time differs from real time.
» Assume that a single step of an MES4 workplan takes 10s of real time on a corresponding real application module.
« If CIROS is keeping track with real time (model time = real time), the step will be simulated in 10s of real time, too.

« If CIROS is running faster, this step still requires 10s of model time, but CIROS can simulate that 10s of model time in (to give an
example) 2s of real time. MES4 will record that the operation required only 2s of real time!

» Therefore, if CIROS is simulating faster/slower than real time the process times the MES4 is measuring are no longer reliable!

* Due to the different ways of measuring time, it is not possible to simulate the annual production of a CP Lab / Factory within a few
hours!
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Reduce Simulation Computing Requirement

Disabling shadow simulation

Calculating shadows during simulation allows for a more natural appearance of the model but requires a lot of CPU/GPU
performance. Simulation might slow down significantly!

For less powerful hardware environments disabling shadows improves overall simulation performance.
« Screen Space Ambient Occlusion (SSAO)

» Shadow light sources

FESTO



FESTO

Reduce Simulation Computing Requirement

Screen Space Ambient Occlusion (SSAO) (1)

» SSAO is a computer graphics technique for efficiently approximating the ambient occlusion effect, caused by ambient lightning, in
real time.
« While the implementation in principle is quite fast, it nevertheless requires substantial computation power.

102



FESTO

Reduce Simulation Computing Requirement
Screen Space Ambient Occlusion (SSAO) of a model (2)

» Use Model Explorer > Model = Lightning - Ambient light - Properties to disable or enable Screen Space Ambient Occlusion.

1

§# FLE EDIT VIEW MODELING PROGRAMMING SIMULATION EXTRAS SETTING

h -8 B

"B 2 ©-| | &

| Muodel Explorer

X

A Model
> g Objects
> T Templates
> 38 Materials
.Ill, Paths
E Linked models
[E] /O connections

4 @ Lighting

> Ambient light
b Light source 1
b Light source 2
b Light source 3

b Light source 4
b Light source 5
b Light source &
b Light source 7

® Headlight
» B Connections

Property Value

bName Ambient light
bStatus On

M Properties

Properties

General
Shadow (5540)

[¥] Enable

Intensity

Quality
Range

I
I

I

[

Restore defaults
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Reduce Simulation Computing Requirement

Shadow light source 1

 Usually, light source 1 is causing shadows, while light sources 2 to 7 and headlight do not have that option

* If enabled the simulation of that shadow depends on the position of light source 1 and its properties

\ Position & direction of

light source 1

SN
A R N

without shadbws caused by light source 1 including shadows
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Reduce Simulation Computing Requirement

Shadow light source 1 of a model

FESTO

» Use Model Explorer > Model = Lightning = Light source 1 - Properties to disable or enable shadow simulation.

—

4% FLE EDIT VIEW MODELING PROGRAMMING SIMULATION E

h-E By w B2 ©-|

| Model Explorer

& Model
> g Objects
> U@ Templates
> 2% Materials
M Paths
g Linked maodels
E] YO connections
4 b Lighting
¥ Ambient light
'b Light source 1
'b Light source 2
'b Light source 3
'b Light source 4

'!) Light source 5
[ P, [

Property Value

"7 Mame Light sourcel
'bStatus On

#  Properties

1

Properties
General
Shadow 7] Enable
Intensity D
Resolution ’2{]48 v]
Filter |Soft v
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Reduce Simulation Computing Requirement

SSAO and shadow source of CIROS application.

» Disabling shadows like shown on the slides before is valid for a

particular model only!

» To disable or enable shadows regardless of the model use

File = Application options = Display.

ﬂ Application Options

FESTO

Data export
Data import
Display
Editor
Meodeling
ORL

Paths
Pregramming tools
Save
Teach-In
VR devices
Workspaces

Display

Shadows

() Deactivate shadows

© Activate shadows only for first directional light source
() Activate shadows for all light sources

() Activate shadows for all light sources and shadow casting of transparent hulls

General
B Deactivate 5540

[ Deactivate wa rning 'Texture not found'
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__I—A
Code Sequence Trace 0 SMULATION EXTRAS _ SELT

|| ke Compile Ctrl+F9
» Simulation is controlled by the chosen controller in the project and its code, whether Teach-In F8
PLC controller or robot program, can be traced during the simulation. Position list N
RAPID programming tocls r
1. The function can be activated in Programming = Project Management. &® Project management
. . . . p i ssistant...
2. To enable or disable tracing of a particular controller, check the option Code oy s
sequence trace for the controller. Mitsubishi renumber... Ctrl+R
Sort

3. To enable or disable tracing of all controllers in the project, right click on Controllers
and choose the option.

Project Management
3 4 g Controllers
- Init LabL Controllers > SPS_A_3
| Project Management ﬁ ST,IS_: o
| ﬂ- SPS_A 1 Project assignment
| 4 gh Controllers e n iect ;
Y T Enable code sequence trace P A2 Project: o projec> e
&N Init_Lablag gh SPS A3 Confiqurati
. - = iguration
& Tnit Lablag Disable code sequence trace & SPS_A 4 . t
m ﬂmlﬂ tln . SPS A S ode seqUence trace
"I Montage RV-4FL AP _ i _—
N . & SPS_AG This may cause code sequences to consume maore simulation time,
‘! RFFController [ Mowve progam windows to the top &N SPS_Weich
"‘ SPS_A . . Y Werker_Man
- [[] Code sequence trace only in open program windows b T Projects
ghospes Al
&h SP5 A 10
g SsPs a1l
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Visualising Sensor Data

» Depending on the model options, measured range and values
are not visualized by default in view window.

 Displaying sensors can be achieved by configuring Settings -
Model options - Display - Sensors

» Measured value depends on the sensor type

Light barrier Obstacle detected

Distance sensor Distance to obstacle

Colour sensor Colour

L
&l Model Options

FESTO

4 Display
Background
Coordinate systems
Elements
Floor
Handling
Kinematics
Object captions
Robots werkspace
Selection
Sensors
Stereo
TCP
Transport
Fault simulation
> General
> Interfaces
> Logging
Maodel Explorer
> Modeling
> Online management
ORL
Overlays
> Peripherals
> Schnittstellen

m

Display > Sensors

Visualization
Show measuring range

Show measured value(s)

oK

J1

Cancel

Apply
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Visualising Sensor Data

* Inrare cases one must enable the visualization of sensor data
by modifying the properties of each individual sensor.

Sensor visualisation off

Sensor visualisation on

FESTO

Model Explorer Xl
) Model Name Type
4§ Objects [E Outputs Folder
4 g CP-AM-DRILL (& Basis  Section
> g Geometrie_App_Bohren
» o Geometrie_App_Bohren_CPS
> g Mechanik
a4 g Sensor_FS_Lagerichtig
> [ Outputs
(& Basis
> i SensorFS Verhanden
> g Sensor_RS_Vorhanden
b [E nputs
> B Outputs
(& AppConn
> &y CP-L-CONVEYOR
> oy CP-L-SINK
» g CP-L-SOURCE_Frontcover
» g CP-L-SOURCE_Workpiece
> o Werkstuecke
> U Templates
> & Materials
74 Paths
B Linked models
[ VO connections
> @ Lighting
> E1 Connections
1 object selected
Properties x|
General
Pose Sy Sensor description of Sensor_FS_Lagerichtig
Dimension Sen Sensor type: <Optical sensor>
Visualization g Delay element
Extended b g Watch lists
Info 4 [E) Display
oRL Messuring range: <0On>
Bus client Messured value(s): <On>
Sensor {A Output graph
Collision dtection fi Range graph
Connectors > w4 Measuring range
Gamepad 10 w4 Switching distance: <0.00 mm>
Fault A Principle of measurement: <Phase correlation>
Measuring
Physics simulation
Process geometry
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Data Logging

» Data logging in CIROS allows for storing and visualization of values of inputs, outputs, variables, etc. during simulation.
» Example shown here: Visualization of the time needed for performing a status update.

» Configuration of data logging is available at Settings - Model options = Logging.

"B Model Options =) "L Mode! Options (SR>

Collisien detection Collision detection

» Display Logging > Display Logging
Fault simulation — Fault simulation General 3
.+ General > General J—
4 Interfaces Target: | Logging window £1 ~| Dlpisplay 4 Interfaces Target: |Logging window #1 (1) -] Wisplay
MES Available profiles: MES Available profiles: Assigned profiles:
4 Logging 4hlodqio Real-time graph Simulation performance
Profiles . Profiles XBox360 Controller 1
WModel Explorer XBox360 Controller 1 Model Explorer XBex360 Controller 2
> Modeling XBox360 Controller 2 » Modeling XBox360 Controller 3
> Online management XBox360 Controller 3 > Online management XBox360 Controller 4
ORL XBox360 Controller 4 ORL
Overlays Overlays
» Peripherals | > Peripherals |
4 Schnittstellen 4 Schnittstellen
RFM RFM

> Simulation

Show sub-cycle values:

> Simulation
Show sub-cycle values: never -

Video recorder Video recorder

Activation Activation
Object: | - Object: | -
vo: - vo: | 7
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Data Logging

Simulation speed restricted to real time

Almost all the 40ms the
simulation is waiting to
avoid being faster than
real time.

Logging window #1
Simulation performance

it oo vyt "»'rwrmmaww ey .J:Wlwlmrwmw: VS i MTAW.me~—«—:~\~-»~Mﬂ.ﬁ.«m P R S s e S O B G

Time required for o
updating the simulation =~ 5
status is almost zero in
this setup.

01:00 01:05 01:10 01:15 01:2¢
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Data Logging

Simulation speed as fast as possible without manual working place

| Model Explorer x|
1% Paths + | Property  Value
B Linked models ® Mame  Light source 1
[ VO connections % status On
4 @ Lighting -

® Ambient light
P Light source
$® Light source
$® Light source
@ Light source
® Light source
® Light source

® Light source
it

Time required for

2 Fomnnction:

Lot e oW o e

1 light source selected

updating the - 5

. . General |
simulation status. e
Intensity
Resolution 2048
Filter Soft

Logging window #1

Simulation performance
210ms

without SSAQ i:lu without both, SSAH

shadows ——— | | = i | ; and light source 1
| : shadows

6.0 ms
= it 'mLﬂu.l 1ok o i) En __..ﬂ.__..j_jlllﬂl'l-lljdn 1 llllu‘llul s JJ.!'" ‘lu -ahjl\khl.,. TR P TR T T ;,._J,_ﬁ Llu.lu_\,‘:lﬁ*_g.‘ﬁﬂ - . ! S N DU
3 09:40 0:45 09:50 0955 1000 1005 1010 1015 1020 1035 1030 1035 10:40
* Controller @ Kemel * Plugin ® Renderer @ Wait
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Data Logging

Create new profile

Apart from default data logging profiles, it is possible to log own data to simulate
the model built.

To log own data, a logging profile containing desired data must be created, it can be
created in Settings - Model Options = Logging > Profiles.

In section Profile, select New...

Give a Name.

Use the filter option to filter the selection.

» Possible data are robot positions, joint coordinates and I0s of the objects.
Use the arrow buttons to select and deselect data.

Finally, click Apply to create the profile.

Profile created can then be added to logging window in Settings > Model Options =
Logging, section General.

FESTO

New profile 2 X
Profile Profile 1]
O Create new, empty profile
Create multiple new profiles from template
Coc
E& Model Options 7 x
Collision detection
> Display Logging > Profiles
Fault simulation Profile 1
> General
5 Interfaces Profile 1 ~ MNew... Delete
~ Logging ‘
Profiles FEILELIE 3
Model Explorer Filter:  [T] Position B loints Logged elements:
> Maodeling @0 Farbzensor DetectRed (OUT)
> Online management Farbsensor DetectYellow (OUT)
ORL Object: | Farbsensor ‘V Farbsensor DetectGreen (OUT)
Overl
venays Available elements:
> Peripherals = -
. i Farbsensor RGB_R (QUT)
> Simulation Farbsensor RGB_G (OUT)
Video recorder Farbzensor RGE_B (OUT) 4
Farbsensor HSI_| (OUT)
=3
< ‘
5

Cancel

Apply ‘
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Virtual Commissioning with MES4

Basic knowledge in Festo MES4 and Fleet Manager is required.



FESTO

Terms & Definitions

Customers, orders, order number & order position

* MES4 maintains a list of registered customers which are
allowed to place customer orders.

Current Crders EI@
* EaCh Order haS a Un|que Order number (ONO) and may consist EI . OMNo: 1382 | Customer: No Comparry | Planned Start: 20.11.2017 10:22:34 | Start:
ofa COUple of different prOdUCtS and parts to be prOdUCed. ........ ’ OPos: 1| Order: complete no fuse | Start: | State: IDLE | Next Rsc.: CP-F-ASRS32-P
« Each production part within an order has its own order position . ONo: 1383 Customer: No Compary [ lanned Star: 20.11.2017 10:28:52 | Start

-------- ’ OPos: 11 Order: complete no fuse | Start: | State: IDLE | Mext Rsc.: CP-F-ASR532-F

(OPos), ranging from 1 up to the total number of partsofa | | e

particular order.

(ONo, OPos) is a unique representation of an individual part.

& Delete all Orders | |@ Disable all Orders

Picture source: MES4 v2 or lower
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Terms & Definitions S I —

115 measure apar (anslog) | Firt Step: [0 ErorSiep: 0
u Eror Step: []
Operation
H 50 200
r I n n r m r 50 [ Operation: 123 | driling custom L

123 drilng custom 1.“ B 120 drling right
H &7, Resource: 41CP-AM-DRILL n

Y 5 121 | drilling left
60 0 1
0 5 5 122 drling both

- Operations define the functionality of a production step and are e s I

executed by resources.

parameter (1-4eft: 2=nght: 3-both) 3

changable - saL

* But, MES4 separates between operations and resources, since
there might be several resources able to perform the same type
of operation, i.e., operations are not sub-objects of resources
but allocated to them.

Picture source: MES4 v2 or lower

_g-x * ‘ g Step -

60 0 Step: @ | Next Step: 100
. assemble 3 PCA with i Firt Step: ] Emor Step: 0
« Vice versa, some resources can execute more than just one LTEET @ =

O p e rat i 0 n . Zg E Operstion: 111 pressing frsg ) L, Transport Tme [ 7

404  tueifthe both fuses by Workin 7
s g Time [s]: 7
[u] are detected Resourcs: 9| CP-AM-MPRESS =
= Blectric Energy [Ws]: 1837

 Each operation has its own unique ID (OpNo) and might have PRI i) | PSS —————

no, one or even quite several parameters to adjust the =R e :

90 g Nesd Part 5000 | Customer Part (Frontcover '

production step. a—

1

pressure [N] 50

+54 [ap
100 0 [changable  ~] saL
100 0 5
12 heating Pat e tiE] 5
changable _~ saL
| I

Picture source: MES4 v2 or lower
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Synchronise CIROS Parts in Storage with MES4 Buffers

* During the initialization phase of a CIROS simulation run,
CIROS will ask for the buffer contents of high-bay warehouses
automatically .

» But, whenever the buffer of a high-bay warehouse has changed
within the MES4 while the CIROS simulation is running, one
must click the MES 4 button in CIROS view window to transmit
these changes to CIROS.
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Setting Up CIROS Model for MES4

Import models from model libraries

1. Switch to Top View within the list of views.
2. Open the model libraries.

3. Select all modules needed and add them to the model.

Note: take care, that components properly snap into place.
4. After adding all modules, select each passive deflection and snap it into place again!
5. Depending on the model,
1. Integrate sources and sinks if required.
Adjust floor and background.

2
3. Disable shadow simulation
4

Configure the CP System options for each component, the MES ID in case the CIROS model should be controlled by MES4.
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Default Procedure for Setting up MES4

1. According to the CIROS model add all resources in MES4.

Application modules and Robotino.
CP Lab branches (Remark: CP Factory branches are defined implicitly by the MES4 topology) Picture source: MESA 2 orlower
Define the MES4 ID, IP address, type of PLC (i.e. Siemens) of each resource.

Specify the system’s topology.

Start the CIROS simulation and check in MES4 Production Control - Resources whether all resources are available and active.
Define all parts that are required by the various work plans.

Add work plan(s).

In case a high-bay warehouse is part of the model, specify the initial load of the corresponding buffers.

Clear all other buffers (branches, Robotino!).

N o R W N

Start a production or customer order and check that everything works fine.
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Import Model from Python Script

Python script to generate model with configured MES4 resource ID can be generated from Festo Factory View, which is the successor
of Festo MES4 Software.
The script can be executed in CIROS to configure the CP System setup for virtual commissioning.

With this option, time to insert the models and to configure the resource IDs is saved.
However, the carriers are not generated from the code. Thus, they have to be added manually from Festo CP System Model Library.
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Import Model from Python Script

1. Create a CIROS model.
2.  Select Extras - Python = Execute.

3.  Select the python script generated, for example, from Factory View, and click
open.

Note: Last python script can be executed again by selecting Extras - Python -
Execute Again or shortcut key Ctrl+Shift+W.

4. Gototop view or shortcut key A.

5. Open Model Library or shortcut key Ctrl+Shift+M.
6. Insert carriers and delete extra carriers.

7. Snap the remaining carriers in place.

8. The modelis ready.

* Inthe python script exported from FactoryViews, the modules are snapped in place and MES
ID of the resources are set.

» Toreduce graphic power consumption and avoid crash, close all windows and minimize
Model Window before loading the script.

el]

SETTINGS WINDOW  HELP

| Fault simulation > ‘ :.’l. EI'& ‘ ‘ SPS_A v <NoTCP> o n 2’1 ‘ﬂ . | f)( ‘ Q?
Model analysis >

Online management >

o Execute...
Video recorder > Execute again (layout_CPL-4.py) Ctrl+Shift+W

‘ Animation Designer B OB seONon

CSV logging jobs... Show function list
* OPCserver
%, OPCUA server
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MES4 Communication Interface

Cyclic status message Service requests

* The resources send a status update to MES4 in every second. » Resources or other applications query data from MES4 or write
data to MESA4.
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Terminology in MES4 Messages
Term [ Meaning

BoxID
BoxPNo
BoxPos
BufNo
BufPos
ONo
OPos
Op
OpEnd
OpNo

Box ID

Box part number
Position in box
Buffer number
Buffer position
Order number
Order position
Operation
Operation end

Operation number

FESTO
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MES4 Service Requests

* MES4 offers many services that are required for the operation
of a plant.

* None of the plants use all services, but all services are
available at any time and can be called not only by PLCs but
also by other business applications via a TCP/IP connection. In
addition, a skilled operator can implement additional services,
if they can be mapped to an SQL query of theMES4 database.

* Service calls always follow the request response paradigm, i.e.,
a client sends a call and MES4 response back.

* Internal controller of CIROS model is the virtual representation
of PLC. Thus, it communicates the same way as a real PLC.

Client

Request .

<

Response

FESTO
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MES4 Service Requests

Message classification

Services are uniquely identified by two characteristics:
« MClass (service class)
« MNo (service number)

The MNo is only unique within an MClass. This means that the service
with MClass 100, MNo 6 is different from MClass 150, MNo 6.

They also have a name, but this is of no relevance to the client or to
MESA4. It is only used for recognition by humans.

All the messages available can be seen in MES4
» Tools = Com. Simulator

The messages can be edited

* MES4 - Tools - Config SQL

* Note: Only Administrator can access Config SQL
« Administrator’s password is SolutionCenter

Example:

FESTO

MClass___|MNo [ Name

100
100
101
150

6
33
20
5

GetOpForONoOPos
GetStepDescription
OpEnd

GetBufPos
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MES4 Service Requests

Classes

 Service classes on the right are frequently used. For user
defined services, any other classes can be used.

FESTO

100
101
110
150
151
200

201

Get information from orders and work plans
Write information to orders and work plans
Request topology related data

Request buffers and utilities (incl. boxes) status
Write buffers and utilities (incl. boxes) status
Request logistic and Robotino information

Write logistic and Robotino information
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MES4 Service Requests

Message packet overview

Request Response

Header Header

¢ Defined in HeaderGet.xml ¢ Defined in HeaderSend.xml

Standard input parameters Standard output parameters

¢ Defined in HeaderGet.xml ¢ Defined in HeaderSend.xml

Service specific parameters Service specific parameters
e Defined in MES4 DB e Defined in MES4 DB
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MES4 Service Based Requests

Data coding

MES4 allows two different encoding procedures for service requests and responses.

The first three or four bytes of each packet are TCP Ident header, which indicates which method the packet uses.

Binary coding
 Binary coding is primarily used for communication with PLCs on which it is fundamentally easier to handle fixed-address binary data than strings.

 Inthe binary procedure, a distinction is still made between the Siemens format and the CODESYS format. MES4 also responds to each binary-coded
request in the binary procedure of the same format.

String coding
» Well suited for implementation in high-level languages or for manual tests. Parameter names and values are transmitted in human-readable form.
» The string procedure also has two forms.

» The complete format can be used for both calls and responses.

« The abbreviated format is only used in MES4 responses if this was requested in the call. was requested.
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Message Request from CIROS

* CIROS behaves the same as PLC in terms of MES4
communication. Thus a bit coding is used.

* The messages are written in IRL format and can be found in
CIROS - Programming - Project Management - Projects
- CPSystem_Allgemein - Files.

* CIROS can communicates with MES4 via string coding, too!

* It can be done using one of the function in CIROS built in
python function list, Environment.sendMESMessage().

Project Management
w g Controllers

2 SPs A Projects > CPSystem_Allgemein (IRL) > Files

FESTO

£ 5ps B

Files

~ uf Projects
~ [ CPSystem_Allgemein (IRL)

=
=

File name

Main program
CPSystem_Allgemein.irl

Program files
MES_200.irl
RFID_100.irl
Applikation_Lager.irl
Applikation_Lablager.irl
Applikation_Roboter.irl
Applikaticnen.irl
MES_Com.irl

CPLab.irl
CPLabEridge.irl
CPLabLager.irl
CPFactory.irl
CPFactoryWeiche.irl
CPFactoryByPass.irl
CPFactorylLager.irl
CPFactoryRoboter.irl
CPBoxLager.irl
CPEoxBuffer.irl

Path

[Project]t,

[Project]\Shared\
[Project]\Shared\
[Project]\Shared',
[Project]\Shared',
[Project]\Shared\
[Project]\Shared\
[Project]\Shared\
[Praject]\Shared\
[Project]\Shared\
[Project]\Shared\
[Project]\Shared\
[Project]\Shared\
[Project]\Shared\
[Project]\Shared',
[Project]\Shared',
[Project]\Shared\
[Project]\Shared\
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Running CIROS and MES4 on Different PCs

CIROS - Settings = Model Options

W

W

W

W

W

Collision detection
Display
Fault simulation
General
Interfaces

MES

RFM
Legging
Model Explorer
Muodeling
Online management
ORL
Overlays
Peripherals
Simulation
Video recorder

Interfaces > MES

Connection

[Tl Don't activate connection

Address: 27 . 0 . 0 .1

Timeout: 15s

Message server
Port: 2000

Field definition file: < CIROS=\HeaderSend.xml

State server
Port: 2001

Cycle time: 1000 ms

Status- und Fehlermeldungen (JSON)

[T Aktivieren
Port: 2989
Zykluszeit: 2000 ms

OK Cancel

Apply

FESTO

Address = IP-Address of PC
which MES4 is running.
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Configure Robotino

* Note: MES4 is not communicating with Robotino(s) directly!

« Communication is carried out via the Fleet Manager.

* MES4 is just sending transportation orders like “Go to position
A, grab a workpiece, move to position B, and release the
workpiece over there” to the Fleet Manager

 Fleet Manager itself selects one of the available Robotino(s)
and sends commands like “dock to position A” to the Robotino
to fulfill the MES4 order.

MES4

5'4

FESTO

Fleet Manager

FESTO
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Configure Robotino

Parameter Walue
B RFMStation
Paosition [D 1

Dock position 1

o Preferences

“ Command Center

Fleet Manager

g Position Settings List of Robotino®
Parameter | Value & Robotino Settings RobotinoID  MESID  MES Tag Robotino Type Chassis Type
B RFMController %X Preferences ° | ‘ 2 | ‘ Carrier-9 | ‘ ST UL e h | ‘ Robot) M
RFM ID ]

Robotino CP-MR-C

'vlw‘_I >

&)

Docking kit CP-MR-DOCK

ion Info

[ No.ufPasitiowstaungZl m

List

Position ID MES ID

Position Tag

Pose Type

Default statior

Reserve AG\
O
O

Package Typ

ooy |
Pararmeter Walue
B RFMStation
Position D 2
Dock nga 1
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Configure Robotino

Fleet Manager v3 and above
* Option Fleet Manager used with CIROS must be activated.

” Command Center

€ Position Settings ~Switch User

¥ Robotino Settings Logn A< [ERERIRNN Fawert |

n Preferences

~Start-Up Settings

Logi s [Administrator = | Password: |

Auto start Fleet Manger Server on start-ufv|

Enable logging function
# Fleet Manager used with CIROS

¥ Command Center

£ Position Settings Info For Fleet Manager MES System i

&l Robotino Settings No. of Robotina's: ] MES Sy el Pl disss

3 pretrences T s St o
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Simulation with Robotino

CIROS, MES4 and Fleet Manager

» Start simulation

1.

Start MES4, CIROS, and Fleet Manager in any order, but do
not start the CIROS simulation yet.

In Fleet Manager, if the server is not started, start the
Robotino server via the Start Server button.

Start the CIROS simulation.

Fleet manager: Select all available Robotinos and switch
them to Automatic.

Place your MES4 orders.

FESTO

 Stop simulation

1.
2.
3.

Stopping simulation in CIROS.

Reset the CIROS simulation to t=0s.

Fleet manager: Stop the Robotino server via Stop Server.
Note: Server must be stopped!

MES4: Clear all Robotino-related buffers.
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Message Request from CIROS

* Like PLC, CIROS Robotino model is the virtual representation of real Robotino. Thus it communicates with Fleet Manager the same

way as a real Robotino.
* The communication messages are written in IRL format and can be found in CIROS = Programming = Project Management -

Projects >RFM_MR.

Project Management

~ g Controllers

&£\ RFMController Projects > RFM_MR (IRL) > Files

& SPS.A
§ Files
& SPs.B
v oy Projects File name Path
» M CPSystern_Allgemnein (IRL) Main program
]
v & RFM_MR (IRL) RFM_MR.irl [Project]\
Fil
i Program files
» RFM_150irl [Project]\

* Note: RFM = Robot Fleet Manager, MR = Mobile Robot
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Running CIROS and Fleet Manager on Different PCs

CIROS - Settings = Model Options

FESTO

Collision detection
Display
Fault simulation
General
Interfaces

MES

RFM
Lagging
Model Explorer
Modeling
Online management
ORL
Cwverlays
Peripherals
Simulation

Video recorder

Interfaces = RFM

Connection

—
IAddress: 27 . 0 . 0 .1 I
Timeout: 15s
Message server

Port; 13000

. Address = IP-Address of PC

which Fleet Manager is running.
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Virtual Commissioning with Soft PLC

Basic knowledge in PLC programming and TIA Portal is required.



FESTO

Scenario Overview

» Program your PLC against a virtual mechatronic model
* No risk to your hardware if students make mistakes in program code

* Program modules that you don‘t physically own or let dozens of students program the same module even if you only own it once
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Scenario Overview

All on single PC Software on different PCs
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Process Summary

Prepare a CIROS model with the hardware you want to program
Create your hardware configuration and |/0 tags in TIA Portal
Create a PLCSIM Advanced instance and download the hardware configuration

Configure the interface between CIROS and your instance

vi &~ W N =

Start programming!

Important: CIROS v7.1 is only compatible with Siemens PLCSIM Advanced v3.0 or above!
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Preparing a CIROS Model

« Two approaches are possible:

1.

2.

Create a model from scratch
* Maximum flexibility

* Program any CP station you like

Load a premade model from the model library
» Get started quickly with minimum effort

 Limited selection of CP systems available

FESTO

CP-AM-DRILL_PLCSIM - CIROS Studio (For Educational Purposes Only) - [Model]

4% FILE EDIT VIEW MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WINDOW HELP

@ |zt F|a

IR R B R
[ 1] |)| % _‘ SimController v| | <NoTCP>
B & B G| E
Model Explorer x|
) Model » | Name
iy Objects 2 Panel A
& CP-AM-DRILL o) Geometrie_Laborwagen
> & CP-L-CONVEYOR & Geometrie_CPLab_Pallett:
& CP-L-SINK £ispsa
& CP-L-SOURCE & Conn1
& SimController (& Conn2
) Werkstuecke
" Templates
B Materials
74 Paths
B Linked models v
Properti x|
General
Pos &) Parameters for 'SPS_A'
Dimension & Material: <<Misc. materia
Visualizati &y Template: <<No template
Extended D~ Object type: <PLCSimAdv,
Info 2, Control: <<Default>>
ORL v #y Level of detail
Bus client & Show on LOD: <<No |
Collision detecti 24y Show from LOD: <<N
Connectors & Display to LOD: <<No
Gamepad 10
Fault
Measuring
Physics simulation
Process geometry
PLCSim Advances d 3 24

SO %l B n|#

Stopped

0,00 07:5&:33
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Preparing a CIROS Model

Your model usually needs three basic elements to serve for virtual
commissioning with PLCSIM Advanced:

—

* The mechatronic system you want to program

—

« Asource and sink to generate and remove carriers with parts ——

B B & | B | B

Model Explorer

A1 Model
v g Objects
&4 CP-AM-DRILL
> g CP-L-CONVEYOR
&Y CP-L-SINK
&Y CP-L-50URCE
— ,ﬂ'\ SimController

 ASimController so CIROS is able to simulate your model

&N Werkstuecke
‘@ Templates
3. Materials

% Paths

B Linked models

Mame

ﬂF‘anEI
ﬂGEDn
.ﬂGEDn‘
2 sps 4
C}Cn:mn
DCDnn

| |, TSI

FESTO
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Exercise

Preparing a CIROS model from scratch

1. Create a new empty model.

2. Add your mechatronic system from the model library.
For this exercise, add a CP-L-CONV.

3. Add a source and sink from the model library that matches your system.
For this exercise, add a CP Lab source and sink.

4. Connect the source and sink to your CP Lab module.
5. Switch the PLC in your CP Lab module (it’s named SPS_A) to PLCSIM Advanced mode.

CIROS_Training - CIROS Studio (For Educational Purposes Only) - [Model]
aﬁ FILE EDIT VIEW EE[lsZENcH PROGRAMMING SIMULATION EXTRAS SET

= 1
. - B e 3 Model Explorer Cul+T | L PLC Switch ? %
Edit mode Ctrl+E
= [ [& + PLC Switch ? X
El ["2 E'3 ‘ ['A By Model libraries Ctrl+Shift+M =

| Model Explorer Properties Alt+Enter it X ) .
= ——————— -] Controller Type Project/OPC server Progra.. Config... 5 5Ps_ A -
B Model 7 Transport clement snapping off [ 2SPS_A MES - CA\User.. Missing! Switch
Y Objects . . C ' +~  Show path

" Templates > ) S |
B/ Materials ma  PLC Switch... Switch directly to » Internal PLC
/A Paths 2 . opPC

Controller Type Project/OPC server Progra.. Config...

B Linked models Qg“ 1/O Panel o TLITLL
[ |/0 connection: = - i
a8 3D marker > PLCSim Advanced
® nghtlng. r Geometry optimization g . ’
@ Connections Path generation > |8 I
Renderclone > &
=]
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Starting a PLCSIM Instance

Feel free to choose any PLCSIM Advanced settings that work for you.

. S7-PLCSIM Advanced V2.0 SP1
The only setting relevant to CIROS is the instance name. Choose one = e
you like and remember it. You’ll need it later. T e oo @ s vz
@ | TCP/IP communication with | <Local>
1 Virtual Time Scaling
Some recommendations: oo 100
* For Online Access, choose PLCSIM unless your simulated PLC [y Lo CA T ]
needs to communicate over the network. This mode makes the | St |
connection to TIA Portal effortless B L |
* Leave Time Scaling off. CIROS has its own time scale and will
make sure the PLC keeps track if you speed up the simulation -
beyond real-time
» Choose ET 200SP for PLC type as that matches the physical PLC in T R
Virtual SIMATIC Memory Card |

most CP hardware systems

Show Notifications [+
Function Manual

0 ~-[i%

Exit
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Creating the Hardware Configuration and 10 Tags in TIA Portal

Hardware configuration 10 tags

You can configure your PLC in any way you like. You can freely name your inputs and outputs, as long as the

Ideally, it should have at least the number of digital and analog address and the type of an input/output is correct.

|/Os that the physical PLC inside your chosen CP system has. If you like you can skip the inputs and outputs that are not
connected to anything in your CP system.

Refer to the Festo Didactic Infoportal (https://ip.festo-
didactic.com) for an |/0 listing of your CP system. Alternatively,

Totally Integrated Automation
[ =i PORTAL

,  Totally Integrated Automation

PORTAL



https://ip.festo-didactic.com/

FESTO

Exercise

Creating the hardware configuration

Detailed instructions how to do the hardware configuration in TIA Portal are beyond the scope of this document. Refer to the
courseware ‘Device configuration’ if you’re having trouble.

For this exercise, we’re configuring the PLC as we would a real CP-L-CONV module with a Siemens 10-Link 1.1 conformant RFID device.

Create a new TIA project

Add a S7-1512SP F-1 PN PLC to your project (6ES7 512-1SK01-0AB0)

Add two DI 8x24VDC HF (6ES7 131-6BF00-0CA0)

Add two DQ 8x24VDC/0.5A HF (6ES7 132-6BF00-0CAO0)

Add a CM 4xI0-Link (6ES7 137-6BD00-0BA0)

Add a server module (6ES7 193-6PA00-0AA0)

Set the 10-Link master’s input/output type to 64/64 and shift the starting I/O addresses to address 10

N o R W e
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Exercise

Creating the hardware configuration

Rack_0

Q00000000
Q00000000
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Exercise

Setting up the 1/0 tags

1. Find the list of I/O addresses for the CP-L-CONV at https://ip.festo-
didactic.com/InfoPortal/CPFactoryLab/hardware/base/datasheet.php?model=CP-L-CONV&lang=en

2. Create a new tag table
3. Enter all tags listed on the Infoportal into your tag table

Note:

Depending on the revision of a physical CP-L-CONV, any address listed on the Infoportal in byte 18 might require to be shifted to byte
42. This is only relevant if you plan to download this TIA project to a real CP-L-CONV. In CIROS the absolute I/O addresses don’t matter.



https://ip.festo-didactic.com/InfoPortal/CPFactoryLab/hardware/base/datasheet.php?model=CP-L-CONV&lang=en

FESTO

Exercise

Setting up the 1/0 tags

Froject  Edit t Online Options Tools * — .
P e = L y Integrated Automation
« > C @ @ & Festo AG & Co. KG (DE) &) L mo Pe @ = 5F 1% [ saveproject N E K e PORT
@ OneNote Clipper [ FGSD Valuemation B SharePoint Site Direct.. B Reservierung Firmenfa... e Spamfilter Homet Con...
~
<@ Tags & User constants
{ CP Lab Conveyor (CP-L-CONV)  ouwniew  osheet  Documentation  edi _— jatas | \
- FEFBDH T =
PLC inputs & outputs njEns
Name Data type Address a Retain  Acces... Writa.. Visibl... Supervis.. .
L d @ sF Bool %I1.0 =] =) (=]
Digital inputs Sl @  sRr2 Bool %11 =) =] =]
ol R = ] Bool %112 =] =) (=)
PLC 4 @ wsFe Bool %13 =) =) (=)
Description Reference tag @  address 5 @ BGl Bool %A =] =] =]
6 @ sFs Bool %15 =] =] =]
TRUE = Start button pushed +P1-SF1 %I11.0 I 7 a WEGS Bool %16 =] =] =]
5 @ BGs Bool 2
FALSE = Stop button pushed (n.c) +P1-SF2 %11.1 / coa s e % S S i
10 4@  *BG2_BCD1 Bool =] =] =]
Select operation mode (FALSE = Setup mode, TRUE = +P1-SF3 %I1.2 @ BGE3 BCD2 Bool =] =] =]
Automatic mode) 12 @ xBG4_BCD3 Bool =] )] =]
13 - *G1_BG7_KG1 Bool
TRUE = Reset button pushed +P1-5F4 %113 I —— — S S %
15 *KF21_ING Bool
TRUE = Carrier detected at stopper position (corresponds to - +G1-BG1 %I11.4 6 g <1 B;g BZZI % % % L]
ident cade bit 0) I 17 4@  byrnalogind Byte =) =) =)
FALSE = Emergency stop button pushed (n.c) +P1.SF5 %I1.5 g oyanalogind g g %
TRUE = Carrier detected at conveyor entry +G1-BG5 %I11.6 I g % % %
TRUE = Carrier detected at conveyor exit +G1-BG6 %l 1.7 a % g S
a
TRUE = Carrier ident code bit 0 detected +G1-BG1 %118.0 a “ ) -
@ E =2 =&
TRUE = Carrier ident code bit 1 etected +G1-BG2 %118.1 @ &
a %Q42.0 =] =) =)
TRUE = Carrier ident code bit 2 detected +G1-BG3 %118.2 a %0421 &8 &
<a %Q42.2 =] =) =)
TRUE = Carrier ident code bit 3 detected +G1-BG4 %1183 N t t h d d %Q42.3 & &
ote the addresses 5 8 @
Switch 51 on 'A": TRUE = Encoder A signal detected +G1-KG1 oder %118.4 . 32 a XGF2 Bool %Q42.5 =) =) =)
$1 on "R FALSE = Coupling signal right detected +G1-8G7 are s h |fted frOI n al - ===
= . *1 = = =
Switch 52 on "B TRUE = Encoder B signal detected: S2 on +G1-KG2 oder %1185 A S Properties %} Info_ 1) & Diagnostics |
'L FALSE = Coupling signal left detected +G1-BGS © 1 8 .X to 42 .X. 4 Portal view
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Exercise

Enabling simulation support

1. Open the project properties.

2. Onthe Protection tab, check Support simulation during block compilation.

3. Compile and download it again. It should work without a problem now

Project tree

Devices

¥ ] CIROS_Training

cccc

EETI Devices & networks

—

f

~ ] CIROS_Tr

o Devic
~ [[§ PLC_1

BY os ¢

o
v g 5q
» gl Pr
v (B Te
v o} Ex
v g FL
v (g PL
TR

v g o

¢ ~dd new device
Add new group

Open blockiPLC data type... F7

Cut Ctrl+x
B35 Copy Crl+C
__-5 Paste Ctrl+v

Compile ]
& Goonline Ctrl+k
&N Gooffline Ctrl+M
Ly searchin project Ctrl+F
2 Cross-references F11
a Print... Ctrl+P

=4 Print preview...

Alt+Enter

CIROS_Training [Project]

General

Protection

FESTO

Protecti

B B |

Protection

Note that the know-how protection of blocks can be weakened by a simulation.

[¥) Support simulation during block compilation.
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Exercise

Downloading project to PLC instance

1.
2.

Compile the project.

Download it to your simulated PLC.
If Online Access in PLCSIM Advanced is set to PLCSIM mode, this is
almost fully automatic.

FESTO

oad preview H

9 Check before loading

Status ! Target

H @ ~ Pca
(v} Simulated module
[v] b Software

0 Text libraries

Message
Ready for loading.

The loading will be performed from a simulated PLC.

Download software to device

Download all alarm texts and text list texts to device

Action
Load 'PLC_1"

Consistent download

Consistent download...

[<]

2]

Refresh

Finish

Load

i

Cancel
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Configuring the Interface

FESTO

The virtual PLC in CIROS has a large number of inputs and outputs, most of which are unused or used for internal processes inside
CIROS. A few virtual I/0s correspond to the I/Os of the PLC inside a real CP system, though. These are named DINO_xO to DIN18_x7
and DOUTO_x0 to DOUT18_x7, after the absolute addresses of the real PLC’s |/ Os.

Model Explorer

X

Name of a virtual 1/0,

v

CP system you want to program

" _Ob

o\ CP-L-CONVEYOR

T —Prtab_Palle
o\ Geometrie_Laborwager

Virtual PLC inside module

1 Bandsteuerung_A
&\ Koppelsensor_links
&\ Koppelsensor_recht
&\ RFID_A
& Sensor A0
&\ Sensor A1
m_ Sensor_A_2
&\ Sensor A3
&\ Sensor_Band_links
&\ Sensor_Band_recht:

Virtual inputs and outputs

[S Outputs
AppConn
& Conn
&) Conn2
& CP-L-SINK
&\ CP-L-SOURCE
A -

S n

ndex Type Valu”®

Input I
-
U _X

corresponding to %I0.0 in the real

001 Digital 0
e s e e CP module.
[~ piNo_x4 004 Digital 0
[+ DINO_x5 005 Digital 0 . .
s ° /0 address inside CIROS.
ke o Completely irrelevant to your TIA project.
[=oiNte 010 Digital 0
[+ DiIN1 3 011 Digital 0
[~ DIN1_x4 012  Digital 20 . .
Eowne o vigt Current value of a virtual 1/0. For inputs
Sl s o these come from simulated sensors. For
i il e outputs, they control a simulated
[+ DiNt83 019 Digital 0
[~ DIN18 x4 020 Digital 0 aCtuatO r.
[~ DIN18xS 021 Digital 0
E‘ DIN18_x6 022 Digital 0
[ DiN18.x7 023 Dlgltal 2
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Configuring the Interface

You can connect each virtual PLC in your CIROS model to exactly one PLCSIM Advanced instance.
You have to configure our CIROS PLC to connect to the right instance and to hook up the virtual CIROS I/0Os to the correct TIA I/Os.

[Model Explorer

v @ Objects

v o\ CP-L-CONVEYOR
&\ Geometrie_CPLab_Palle
&\ Geometrie_Laborwager

~

B () startVirtual 57-1500 PLC

1 Active PLC Instance(s):

—)' ® CIROS Training / 192.168.0.1

Input

[*= DiND_xD
[~ pinoLa
[&= Dino2
[&= DinO L3
[*= DIND_xt
[ oiNoLs
[&= DiNO_x6

.
[ oiNiL2
[= Din1a
[~ DNt
[ oINS
[&= DiNt 6
[+ Dint_x7
[~ DiN18.x0

LA LH

Index

000
001
002
003

Type
Digital
Digital
Digital
Digital
Digital
Digital
Digital

Valu ~

oo oo oo o

o x|

CIROS Training » PLC 1[CPU 15125PF-1 PN] » PLC tags » myTags

Digital
Digital
Digital
Digital
Digital
Digital
Digital
Digital

= W om W@ m AW

Digital
Digif

aob o oo« ooo— o

13
14

myTags

dadapLdddbands

$F 28 TR

XEF1

17
¥5F3 Bool
x5F4 Bool
xBG1 Bool
¥5F5 Bool
*BGS Bool
*BG6 Bool
*BG1_BCDO Bool
xBG3_BCD2 Bool
*G1_BG7_KG1 Boal
xG1_BGS_KG2 Boal

Bool %I1.0 I
oo -

%l1.2
%l1.3
%l1.4
%I1.5
%l1.6
%l1.7
l42.0

%l42.2

424
%l42.5

FESTO
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Exercise

Configuring the interface

Configure your CP-L-CONV model to connect to your instance.

> o SPS_A & Sensor_A_D Object

All of this is done in CIROS. TIA doesn’t know anything about the CIROS interface. o Sencor_Band links  Object
onn2 ﬂSensur_Eand_rechts Object

‘\' CHL-SINK ‘\_Koppelsensurfrechts Object

‘! ClL-SOURCE ‘\_chpelsensor_links Object

& SithController ‘1 Bandsteuerung_A Object

1. Open the properties of your virtual PLC (SPS_A) o e N }f‘:‘?““. Folce v
2. Onthe PLCSIM Advanced page, select Find instance by name. ;:’:6' - )
3. Enter the name of your PLCSIM Advanced instance pmensfh - * | Communication

Extende [ Activate remote connection

Connect to existing instance
IP: 0.0 .0 .0 |
Name: [ CIROS_Training|

Archive

Archive file: |

vl L -
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Exercise

Configuring the interface

1. Gotothe subpage ltems
2. Click on Connect

3. Open either the entry that says all or HMI visible,
depending on your preference. The latter only offers
you I/0 tags that have been declared as Visible in
HMI engineering inside TIA

4. Under this entry, open |/0

Note that you're also offered Memory, Counters and
Timers and Data blocks. You can hook up CIROS 1/0s
to any of these but in this exercise, we’ll only use I/0Os.

General

Pose

Dimension

Visualization

Extended

Info

ORL

Bus client

Collision detection

Connectors

Gamepad 10

Fault

Measuring

Physics simulation

Process geometry
v PLCS) a

Items

FESTO

Items
Connect
MName Item visibl ~
DINO_x7 v CIROS_Training (all)
DIN1_x0 [1{0]
DINT_x1
DIN1_x2 Zihler und Zeiten v
DIN1_x3
DINT 34 Name Dat... Acc.. Item ~
D\N1_x5 xBG5 Bool R/W xBG5
DIN xBGB Bool R/W xBGH
X7 xBG1 Bool R/W xBG1
DIN18_x0 x5F1 Bool R/W  x5F1
DIN18_x1 xSF5 Bool R/W  x5F5
DIN18_x2 x5F2 Bool R/W  x5F2
DIN18_x3 xSF4 Bool R/W  xSF4
xBG1 B... Bool R/W xBG1 BCDO ~

LDIKAA A

Apply

Discard



FESTO

Exercise

Configuring the interface

Virtual I/Os of the CIROS PLC

General

Pose

Dimension

Visualization

Extended

Info

ORL

Bus client

Collision detection

Connectors

Gamepad |0

Fault

Measuring

Physics simulation

Process geometry
v PLCSim Advanced

ltems

Items
[ Connect
Name Item > CIROS_Training (HMI visible) ~
DINO_x7 v CIROS_Training (all)
DIN1_x0 /0
DIN1_x1 Merker
DIN1_x2 Zzhler und Zeiten v
DIN1_x3
DINT s Name Dat.. Acc.. Item L
D|N1_x5 xBG5 Bool R/W xBGS
DIN1-x6 xBG6 Bool R/W  xBG6
DIN1-x7 xBG1 Bool R/W xBG1
DIN1§ x0 xSF1 Bool R/W xSF1
DIN18:x‘I xSF5 Bool R/W xSF5
DIN18_x2 xSF2 Bool R/W  xS5F2
DIN18-x3 xSF4 Bool R/W x5F4
hu\nn-w‘ xBG1 B.. Bool R/W xBG1 BCDO 4
Apply Discard

|/0 tags configured in TIA
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Exercise

Configuring the interface

1. From the list of I/O tags on the right, drag and drop
each 1/0 to the matching entry on the left
When done, click Apply

3. Optionally, click Connect again to disconnect

Hint: You can select multiple I/Os from the right if they
are in the right order and drag them to the left at once.

General

Pose

Dimension

Visualization

Extended

Info

ORL

Bus client

Collision detection

Connectors

Gamepad 10

Fault

Measuring

Physics simulation

Process geometry
v PLCSim Advanced

ltems

Items

FESTO

I Connect

DIN1_x3
DINT_x4
DIN1_x5
DIN1_x6
DIN1_x7
DIN18_x0
DIN18.x1
DIN18.2
DIN18_x3

LDIKAA A

CIROS_Training (HMI visible)
v CIROS_Training (all)
[1{0]
Merker
Zahler und Zeiten

Name Dat... Acc.. Item
xBG5 Bool R/W xBGS

xBGB Bool R/W xBG6
- o B A -

xSF1 Bool R/W  x5F1
xSF2 Boel R/W  x5F2

xSF4 Bool R/W  x5F4
xBG1 B... Bool R/W  xBG1 BCDO

Apply

Discard
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Exercise

Run the simulation

CIROS_Training - CIROS Studio (For Educational Purposes Only) - [Model] - o X

EFILE EDIT VIEW MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WINDOW HELP - 8 x
1. Click the play button to start the simulation SR Ew sl 8=kl )

, b | B b= | [simControlier | [<NoTces 2T kBN P 0SS

B o | & E

2. UseTIAto go online / connect to your PLC instance

J& Siemens - C:\Usersthmrm\Documents\Automation\Projects\CIROS_Training\CIROS_Training

Project Edit View Insert COnline Options Tools Window Help

Gt W saveproject @ X 2 5 X O:: 5 MG E RS coonine ¥ cootiine fo MM ¥ o 1] °*

Project tree m 4

Devices
] =g B E T
myTags
¥ | ] CIROS_Training Name Data type Address a Retain | Acces...
ﬁ:" Add new device 1 £ | ¥F1 Bool %11.0 E Fommig, 11016 14:27:13
ﬁg‘h Devices & networks 2 40 xSF2 Bool %l1.1 B ]|
~ | PLC_1[CPU 15125P F-1 PN] : @ a3 Bool %12 [+
- [l'f Device configuration 4 40 xEF4 Bool %l1.3 ]|
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Exercise

Run the simulation

1. InTIA, open your tag list and monitor it
2. Test the connection by clicking on the virtual green start button inside CIROS. You should see the value of %I1.0 change in TIA

RO RO S o e e o o = o Ia Siemens - C:\Usersthmrm\Documents\Automation\Projects\CIROS_Training\CIROS_Training -ox
EFILE EDIT VIEW MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WINDOW HELP - & % Py - t Ed-t \!'- | e o |- o t- T | w d H |
D5 H i ‘ . w !‘ 2 ov‘ b o @ = rojec I ew nse nhne plo:ns [s3s109 : naow Elp : : : : :’ Tota"y Integrated Automation
! _ i fect = Yy Y Dol B m [ ine ¥ ine
K P D | & | [smContoler V| [etces 2T Dum|n|e [Oxxsas Cf 3 E save project -I:M-A-A x;")—"—;ﬂl'n?-r;ﬂGDD”“”E&G"“m'”e;al?m[ﬂ;x;:l_u; PORTAL
G BB '
Devices <1 Tags || = User constants | 5
& 2 |5 = = 47k =2 [z
: ! =
gs g
* ] CIROS_Training VL Marme Data type Lgdes = AT Alita isih Llanika R
e . =l
Add new d L
K new device 1 *S5F1 Bool E E
{ Cd Cd Cd =z
: CPU15125PF-1 PN] 4 @ ™ )] )] ==
It pevice configuration i =l =l =] a
%/ online & diags 5 @ BGl Bool %14 =l =] M [@ FaLsE [ |
@IS Ctware units 6 @ SF5 Boal %15 ™) ™) M @ muE
» [ Program blocks @ 7 @ xBGS Baal %11.6 ) =) M @ Fase
» [ Technology objects _18 <@ xBGE Boal %®I1.7 [ [ M [@ FaLsE
» [@ External source files | @ seci_BCDO Eool %142.0 ]| ]| M 3 FaLsE
~ [ 4 PLC tags [*] 10 |40 xBG2_BCD1 Bool %1421 =] =] M [@ FALSE
%5 showall tags 11 40 xBG3_BCD2 Bool %1422 =l =l M [@ FaLSE
K ~dd newtag table 12 4@  «BG4_BCD3 Boal %423 ™ ™ M @ FasE
|2 Default tag table [52] @ 13 40  xG1_BG7_KG1 Bool %1424 =l =l M [@ FALSE
5 myTags [36] @ |2 @ xc1_BGBKG2 Bool %142.5 | =] M [@Erase
» [ PLC data types - : = = ==
Running 1:10,16 14:27:13 = i - ( I
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Common Issues

Can’t download project to PLC instance anymore

Once CIROS has established a link to a PLCSIM instance, that instance is bound to the simulation. Only when the CIROS simulation is
running, will the instance run as well.

Should TIA appear to be stuck when downloading to the instance that is likely because your CIROS simulation is paused. As soon as
you start the simulation, the download will continue.
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Remote Connection between CIROS and PLCSIM Advanced

If you’re running CIROS and PLCSIM Advanced on different machines, you need a little bit of
extra configuration.

1. PLCSIM Advanced must use the Virtual Ethernet Adapter

2. The communication interface must be set to the network interface through which you’re
connecting to CIROS

3. The runtime manager port must be enabled. Note the port number written here

FESTO

O v-li%

Virtual Time Scaling

001 Off 100
() Start Virtual $7-1500 PLC

m e MRES

1 Active PLC Instance(s):

Runtime Manager Port 50000
Virtual SIMATIC Memory Card

Show Notifications VI
Function Manual

Exit
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Remote Connection between CIROS and PLCSIM Advanced

You also have to let CIROS know, where to find PLCSIM Advanced.

Go to the virtual PLC’s properties
Open the PLCSIM Advanced page
Check Activate remote connection

Enter the |P address of the PC where PLCSIM Advanced is
running

N W N R

5. Enter the runtime manager port number that is configured in
PLCSIM Advanced

Properties X
Visualization ~ Communication
Extended
Info |Acti~.ratn.=-_ remote connection I
ORL P | 192 168 . 0 . 29 |
Bus client Port: S0000
Collision detectior e
C t
onnectors Connect to existing instance
Gamepad [0
Fault IP: c .0 .0 .0
Measuring Mame: |CIF{CIS_Trair1ing |
Physics simulatior [ ] Create new instance
Process geometry Mernory card: | |
» PLCSim Advancec
Archive

W
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FESTO

Python in Model Libraries

» Python 3.7 or higher is required for the support of CP Lab / Factory model library.

 Replication of CP Lab / Factory workpieces within CIROS is based on various Python scripts, compared to previous versions this
change within the CIROS kernel simplifies the integration of user defined workpieces.

* If not already installed, CIROS installation wizard will install Python and add it to Windows path during the setup in silence mode.

* In case Python in removed...
» Due to various reasons, like uninstallation of other applications in the same PC, Python can be uninstalled or removed from
Windows path.

* In this case, CIROS will throw an error, most commonly cirospluginpython.dll not loaded.

« When this happens, user should check whether the correct Python version is installed and is it in the Windows path.
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Python in Model Libraries

Adding python to Windows path (1)

 To define Python in System Environment Variable Path in Windows 10:

1. Open System Properties.
Menu - Settings - System - About - Advanced System Settings

& Settings - o X

@ Home Abot

Find a setting P | Your P! This page has a few new settings

Some settings from Control Panel
See detai have moved here, and

Systom <an copy
your PC info so it's easier to share,
Device
Notifications & actions
Related settings
OptiPl¢
BitLocker settings
D Focus assist e
: Processor Hz 3.00 GHz . Device Manager
O Power &sleep Installed |
Remote desktop
Device ID 29668
= Storage
Product Il System protection
System ty cessor
8 Tablet ;
Penandt s display Advanced system settings
Hi Multitasking ol Rename this PC (advanced)
&7 Projecting to this PC
Renam @ Gethelp
% Shared experiences & Give feedback
Windo
[@ Clipboard
Edition
> Remote Desktop Version

Installed «
@ About 0S build
Experienc 212.3920.0

Open Environment Variables.

Advanced = Environment Variables

Systern Properties

Computer Name Hardware Advanced = System Protection Remote

“You must be logged on as an Administrator to make most of these changes.

Performance

isual effects. processor scheduling, memary usage, and virtual memory

User Profiles
Desktop settings related to your sign-n

Settings...
Startup and Recovery
System startup, system failure, and debugging information
Settings...
Environment Variables...
0K Cancel Apply

FESTO
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Python in Model Libraries

Adding python to Windows path (2)

3. Edit Variable Path in System Variables.
System Variables - Path - Edit

Environment Variables

User variables for festo

Variable
OneDrive
Path
TEMP
™P

Value

Ci\Users\festo\OneDrive

C\Users\festo' AppDatatLocal\Programs\Python'\Python38\Scripts...
Ch\Users\festo\AppDatatLocal\ Temp

Ch\Users\festo\ AppDatatLocal\Temp

‘ System variables

New... Edit... Delete

Variable
MNUMBER_OF_PROCESSORS
l 05
PATHEXT
PROCESSOR_ARCHITECTURE

PROCESSOR_IDENTIFIER
PROCESSOR LEVEL

Value
6
Windows_NT

C\Program Files\Common Files\Oracle\Java\javapath; C:\Program ...
COM:.EXE: BAT:.CMD: VBS, VBE:.JS: JSE: WSF:.WSH: MSC:.PY:.PYW
AMDB4

Intel6d Family & Model 158 Stepping 10, Genuinelntel
&

MNew... Edit... Delete

FESTO

4. Insert the path to Python and Python Scripts folder here.

For example: C:\Program Files \Python 38\ and C:\Program Files \Python

38\Scripts\

Edit environment variable

Ci\Program Files\Common Files\Oracle\Java\javapath

CAWINDOWSYsystem32

CAWINDOWS

CAWINDOWS! Systemn32\Whem

CAWINDOWS! Systern32\WindowsPowerShellw1.00
CAWINDOWS! System32\Opens5HY

CA\Program Files\Git\cmd

C\Program Files\nodejs'
C:\Program Files\Python3T\Scripts',
C:\Program Files\Pythen3 Ty

C\Program Files\Coemmon Files\Siemens\Automation'\Simatic JAMN...
C\Program Files (x868)\Cemmon Files\Siemens\ACE\Bin

C\Program Files (x86)\Microsoft SOL Server\Client SDKNODBCV N Te...
C\Program Files (x86)\Microsoft SOL Server\1200Tools\Binn\,
C\Program Files (x86)\Microsoft SOL Server\1200\DTS\Binn,

Ch\Program Files (x36)\NVIDIA Corporation\PhysX\Common

X

-

Edit

Browse...

Delete

Move Up

Move Down

Edit text...

Cancel

5. Restart the computer.
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Python Installed but Not Working

* When different python versions are installed in the same
computer, CIROS always selects the version on top of the
Windows environment path list.

» When the version on top of the list is not supported by CIROS,
there will be an error. X

. . 6 . . ”» A Ci\Program Files\Common Files\Oracle\Java\javapath New
 Typical error message is “cirosPluginPython.dll not loaded”. CPrgtam e Common FleSemens\Autamaton Smatic OAM.

C\Program Files (x868)\Cemmon Files\Siemens\ACE\Bin Edit
CAWINDOWSYsystem32
CAWINDOWS Browse...
CAWINDOWS! Systemn32\Whem
CAWINDOWS! Systern32\WindowsPowerShellw1.00 Delete

H CAWINDOWS! System32\,Opens5SHY
° Steps to SOlve th IS pro blem C:\Program Files (x26)\Microsoft SQL Server\Client SDKNODBC\T104To..,
C\Program Files (x86)\Microsoft SOL Server\1200Tools\Binn\, Move Up _
1 O W . d E . V . b l C\Program Files (x86)\Microsoft SOL Server\1200\DTS\Binn,
. pen In OWS nVI rOnment arla e. C:\Program Files\Git\crnd Move Down

Ch\Program Files (x36)\NVIDIA Corporation\PhysX\Common

. . C:\Program Files\ nodejs' -
2. Edit System variables. S o

C:\Program Files\Pythen3 Ty

3. Move the python with correct version up to the top.
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Python Scripts

« CIROS v7 and above works with Python scripts. The scripts can be called for following purposes
 Creation and modification of model.
 Controller for simulation or components.
 Define user defined commands in context menu.

* Thereis an integrated python module for CIROS, “Ciros”
» Overview of the functions in the module can be called from Menu = Extras = Python = Show function list
* In CIROS 7.1, there are currently 19 classes and 275 commands
» Example models can be found in C:\Program Files\Festo Didactic\CIROS 7.0\CIROS Studio\Example Models\Help\Python

* Requirements
* Python 3is installed
» Supported versions are 3.6, 3.7, 3.8 and 3.9
» The used version will be chosen automatically
* First line in python function list states the version used.

Note:
* Python must be defined in windows PATH-variable.
» The script cannot contain endless loop.

FESTO
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Python Scripts

Python scripts can be executed by following methods

1.

3.

Manually
» With or without simulation
* Menu Extras - Python = Execute

By a trigger during simulation
» Parameters

Element: Object "Assembly”

simulation start

« Element: Specify the element that calls thescript./:v Fie
- Trigger: Specify event that trigger the call. e

* File: The script to be called. | o
 Function call: Function in the script to be called. Optional:
* Output: Defines whether outputs should be written in message window or not.

N

Python controller
 Controller script to control the simulation.
» Acontroller object, e.g. simulation controller is required.

Cancel

Info

ORL

Bus client
Collision detection
Connectors

Fault

Measuring
Physics simulation
CP System
Process geometry
Python

SETTINGS WINDOW  HELP
Fault simulaticn
Model analysis

Online management

>

FESTO

| * _| SimController

[ Python MO Bxecute. ]

Video recorder

‘ Animation Designer

C5V logging jobs..

Python scripts

3

Show function list

Element Trigger

Function call

Cutput

Python controller
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CP System Construction Helper

» A python library contains of four classes.

CPFactoryConstructionHelper Constructs a single line of CP-Factory base modules from left to right.

CPLabConstructionHelper Constructs a single island of CP-Lab modules from left to right, base modules and corners must be added in
the correct order, build order is from left to right. -

CPRobotinoConstructionHelper Construct Robotino and related modules

CPSystemConfigurationHelper This can be used to change the configuration of certain modules. Please note that u need to give the correct

object name as it appears in the model, for example CP-L-BRANCH_1 for the second added branch module.

 Note: This library does not come in default with the installation. It might be found in the CIROS project configured by Festo Didactic
in folder python. If it is not found, please contact us to request for it.
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OPC UA Interface



CIROS as OPC UA Client

1. Change controller object type to OPC UA client.

1. Select the object in Model Explorer.

2. In Properties window, select General > Object type.
3. First, change object type to inactive object to clear filter.
4

Then, all the available object types will be shown, select OPC UA
client.

2. Change controller control to Simulation conftroller.

| Model Explorer

S Model

v gy Objects

1.1

> g CP-AM-IDRILL

1

£ Werkstuecke
‘@ Templates

ohject selected

| Mame Type
&\ Geometrie_App_Bohren Object
ﬂ Sensor_RS_Vorhanden Object
2 Sensor_F5_Lagerichtig Object
L' 4

Properties

1.2 | General o
Poce 2N Parameters for 'CP-AM-iDRILL'
Dimension l Material: =<Misc. materials= >
Visualization & Ternplate: < <No templates »
Extended | 1.2 | B Object type: <OPC UA client> ‘
Infa & Control: <Simulation contrallers «z
ORL v B Level of detail
Bus client & Show on LOD: <<No LOD> >

Collizion detectior

=4 Show from LOD: <<No LOD=>
£ Show from LOD: <<misc, LOD>»

Connectors
Gamepad [0
Fault
Messuring Change: | EETSIVENERER | 1
Dhvrcire ciranlatine 7
1.3
Change: v

Work station

FESTO
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CIROS as OPC UA Client

1. InProperties > OPC-UA-Client, search for the endpoint of OPC UA

server.

1. If endpoint did not change, you can type the URL directly in the field.

. Expand OPC-UA-Client and select Items.

. Click on Connect.

2
3
4. Assign the OPC UA nodes in server to the internal 10s.
5

. Select Apply.

FESTO
A

| Properties
General
Connection

Pose 1.1
Dimension Endpoint opctep://172,.21.1.2:4840
Visualization Client certificate <generated by CIROS>
Extended
Info Security None
ORL .

Message Security Nene
Bus client

Collision detection
Connectors
Gamepad 1O

Fault

Measuring

Physics simulation
Process geometry
OPC-UA-Client
Python

v

[ Anonymeus login

Username

Password

[1Enable logging

Discover OPC-UA-servers

Discovery URL opc.tep://172.21.1.2:4840

w . OPCUAServer@plciDrillApp
... opetep://172.21.1.2:4840 - None - None

Properties
General
Items
Pose 3
Dimension Connect
Visualization Name ltem A ~ Application ~
Bxtended _Z_Achse_oben Programs
Info _Z_Achse_unten Tasks
ORL _Rueckschale_bereits_... v GlobalVars
Bus client Outputs Constants
Collision detection App_DI0 Standard
Connectors App DI Station_|O
Gamepad |10 App_DI2 VarRetain w
Fault App_DI3
Measuring App_DI4 Name Da.. | Ac... | ltem ~
Physics simulation App_DI3 xBG6 B.. R ns=ds=|var|CECC-LK.Application.Station_lO.xBGE
Process geometry App_DI6 xBGS B.. R ns=ds=|var|CECC-LK.Application.Station_|0.xBGS
OPC-UA-Client App_DIT xEmg B.. R ns=4s=|var|CECC-LK.Application.Station_I0xEmg
[frems _X_Achse_nach_links xME1
Python _X_Achse_nach_rechts  xMB2
_Bohrer_1_gin xMA3 4
_Bohrer_2_ein xMAd
_Z_Achse_nach_oben xMB3
_Z_Achse_nach_unten xMB&
_Z_Achse_Klemmung_... xMBT
CIROS_App_ID o xMoise B.. R/.. ns=ds=|var|CECC-LK . Application Station_|O.xMoise .,
Apply Discard
x
Search now! 1
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Robot Programming

Mitsubishi



Mitsubishi Industrial Robot

Electric RV-4FL robotic arm

Type

Number of axes

Ultimate load

Maximum reach radius
Movement range

Maximum composite speed
Cycle time

Position repeatability
Weight

Tool wiring

Protection rating

Articulated robot
6

4 kg

649 mm

480° [/ 240° [ 164° [ 400° [/ 240° [/ 720°
9048 mm/s

0.36 s

+(0.02 mm

41 kg

81/0

P67

FESTO

Wrist
joint

J5-axis
\ >J4-aﬂs

J3-axis

Gripper flange

J6-axis

J2-axis
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Mitsubishi Industrial Robot

Robot controller CR750-D

Programming language
Number of programs
Positions / program
Programming

Power supply

Interface

Dimensions (H x W x D)
Weight

Protection rating

MELFA-BASIC-V

512

3900

Teach box / PC

Single-phase 180 - 253 V AC

RS422 / ethernet / USB / digital
/O

430 mm X 425 mm X 174 mm
16 kg
Ground position / IP20

FESTO
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Mitsubishi Industrial Robot

Teach box R56TB

Menu navigation
(language)

Features

Programming and
Monitoring

Display

Interface
Connection
Protection rating
Weight

German, English, French, Italian

Operating, programming and monitoring all robot features

Reading out information even during the running system;
Programming using a virtual keyboard;

Display of up to 14 lines of programming code;

[/O Monitoring of up to 256 inputs and 256 outputs;
Maintenance display of service intervals;

Trouble indication of the last 128 alarms

Touchscreen with background lighting 6,5" TFT display
(640 x 480 pixel), 65536 colours

USB, combined RS422 and ethernet interface

Direct connection to the robot controller, cable length 7m
IP65

1,25 kg

Program name Select

Une #:
1 .
2l 0001 g-.

Status Conditons: Mode:  Priority

[Pro . J[ rer J{ 1 |

MTCATIC Temperature ServoOn  Start

ldeg € | ®

Override: DOWN UP Servo Off Swop  Cycle Stop

10d K D [|FO! F@I O

- ™
B O (—¢/—>

o MITSUBISHI

st

¥

FESTO
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Layout and Windows

Model window

\_2F - CIROS Studio. Purposes Only)
FILE EDIT VIEW MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WINDOW HELP

A-EHE| BB @ Okl Az KPP D| Kk

2E KB ¥ Oxrxsid BEEBIEGHE

Model

[E=REcR

[ [RV-2F] .\Programs\12.MB5

| program for MBS robot station

Programm fir die MPS Station Roboter

The robet comtreler centrolls the magazines using the exteznal Tebot

Die Robotersteuerung steuert dabel die Magazine via externer Robote:

'| version 2.0 faster improved assembly/verbesserte Montage

‘| version 2.3 improved oriemcacion semsor positien

*| version 3.0 zobot type RV-2SD 07/04/2010

'| Korrektur Zyl. Pos i Andreas Hopf 17.11.11

'| Version 4.0 : Andreas Hopf 01.07.14 robot type RV-2FB

*| Version 4.1 : Andreas Hopf 04.08.14 different cuuxd)ﬁP
'| Version 4.2 : Andreas Hopf 20.03.15 teached positions fOF pallet

'| Version 4.3 Andreas Hopf 04.05.15 calculated positions replaced k

'| Version 4.4

IP address of robot controller 192.168.0
'] IP address of personal computer 192.168.0.2
Port No. of robot comtroller 10001

Author : Andreas HOPF DC-RD 01/02-03/05 robot type RV-2AJ
version 1.4 too long comments strpped down / zu lange Kommentare gel

: Andreas Hopf 11.05.15 operands aceording to Cireuit ¢
folgende Positionen missen geteacht werden/these positions must be 1

Programme window

'] Falls eine Nachfolgestation verwendet wird muss in

'] If you are using a downstrem station please change in *DEPRYPRT Wait

*DEPRYPRT Wait XI

Position list window

[ P take up preceding station red part / Aufnahme 1
. v
< >
W [RV-2F].\Position List\12.POS
No [Position Orientation
Pl |289.9,-38.3,182.2 179,0,-122,R,3,N )
B3 [311.9,24.8,180.0  [180,-0,-180,8,A,8
P [229.7,143.6,176.3 180,-0,-90,R,A,)
S0 [511.0,73.1,184.8  [180,0,-135,R,A,
ps1  [397.5,72.9,194.7  [180,0,-45,R,4,8
P52 [311.4,148.1,185.2 |180,-0,-135,R, 4,8
P53 [997.9,147.9,185.1 |180,0,-45,8,3,8
Pe  [132.0,255.1,323.0_|180,0,50,0.0,0.0,R,4,8
P9 [251.1,110.3,174.4 |[180,-0,90,R,4,§
Pss  |196.4,-14.5,380.2 |-180,0,-180,0.0,0.0,R,&,N b
100 [0.0,0.0,11.0 -180,0,-180,0.0,0.0,8,4,8
P200_|[380.1,-18.5,185.6 |180,0,180,R,&,N
201 [350.1,-18.9,187.6 |180,0,120,R,3,
202 [519.9,-35.2,195.6 [180,0,180,8,4,8
203 |996.1,-18.9,173.1 |180,0,180,8,3,8
204 |236.1,-18.5,182.2 |[180,0,0,R,AN
205 [436.1,-18.9,177.2 [180,0,0,8,3,8
206 [279.9,-2.7,172.0  [180,0,0,8,4,8
207 [919.9,-2.7,174.1  [180,0,0,8,3,8
208 [386.1,-18.5,170.4 |180,0,180,R,&,N
v
rrnn laze + wnnoan e lennoennoaw Y

Stopped

000 221:17pm
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CP-F-RASS

Robot simulation

» RASS stands for Robot ASsembly Station.

* Itis possible to simulate the Mitsubishi robot program in CIROS
environment.

» The robot program requires several input parameters, which usually
comes from MES4 or PLC. For standalone robot simulation in CIROS, user
has to provide the input parameters manually.

» Following are the input parameters are required for standalone CIROS
robot simulation:

1. Program number.
* Program1 : Assemble PCB
* Program 2 : Assemble PCB and front fuse

* Program 3 : Assemble PCB and rear fuse

* Program 4 : Assemble PCB and both fuses

2. Position in box.
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CP-F-RASS

General information

« The robot programs are written in Melfa Basic V (MBA5) with extension .mb5, which is the programming language of Mitsubishi
robot.

* Positions are stored in the position list with extension .pos.

* There is a robot project in CP-F-RASS model, which have the same programs as in actual robot. However, the |/O channels and tool
changing mechanism are modified to suit the modelling environment.

* In CIROS simulation, a main program RobotSystemDriver.mb5 is used to simulate the slot allocation in actual robot controller.

» Generally, a program name can be any string characters. However, PLC only calls the program by integers. To allow the new program
to be able to function in real robot, the program name should be numbers.
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CP-F-RASS

Programs list

RobotSystemDriver.mb5
999.mb5

1.mb5

2.mb5

3.mb5

4.mb5

5.mb5

123.mb5

234.mb5

255.mb5
ENERGSAVEVACU.mb5
GETCAMRESULT.mb5
GETCURTOOLNO.mb5
GETFUSEMAGNO.mb5
GRPCLOSE.mb5
GRPLOCK.mb5
GRPOPEN.mb5
GRPRELEASE.mb5

Main program. Assign subprograms to slot.

Reset robot

Assemble PCB to front cover

Assemble PCB and front fuse to front cover

Assemble PCB and rear fuse to front cover

Assemble PCB and both fuses to front cover

Demo program. Assemble and disassemble PCB in front cover.

Check all positions in PCB box. Assemble and disassemble all PCBs in box.

Camera test program. Pick front cover from stopper, place to vision field and run camera. Repeat
four times.

Calculate positions in box based on four positions taught
Switch on vacuum gripper when workpiece is loose

Get cameraresult

Get current tool number

Get fuse magazine number

Close gripper

Lock the gripper to robot arm flange

Open gripper

Release gripper from robot arm flange

GRPVACOFF.mb5
GRPVACON.mb5
INITIALIZE.mb5
MONITORHOME.mb5
MONITORPALWS.mb5
MOUNTBOTFUSE.mb5
MOUNTPCB.mb5
MOUNTTOPFUSE.mb5
MOVHOME.mb5
PCBTRAYCNTRL.mb5
PICKFRMSTOPR.mb5
PICKFRMVISION.mb5
PICKFUSFRMAG.mb5
PICKNEWTOOL.mb5
PICKPCBFRPAL.mb5
PICKWPFROMASS.mb5
PLACETOSTOPR.mb5
PLACETOVISION.mb5

SENSORCHECK.mb5

SENSORCHECK1.mb5
SENSORCHECK6.mb5
UBP.mb5

FESTO

Switch off vacuum gripper

Switch on vacuum gripper

Initialize input and output variables

Check if robot arm is at home position
Check if robot arm is at PCB box position
Mount rear fuse

Mount PCB to front cover

Mount front fuse

Move robot arm to home position

Check PCB box lock signal and PCB position count
Pick workpiece from stopper

Pick workpiece from vision field

Pick a fuse from fuse magazine

Pick a new gripper

Pick PCB from PCB box

Pick workpiece from assembly position
Place workpiece to stopper.

Pick workpiece from stopper to vision field

Check sensors at stopper, assembly position, fuse magazines and input parameter for PCB position
in box.

Check sensors at stopper, assembly position and input parameter for PCB position in box.
Check sensors at stopper position

User base program. Global program contains all global variable, flags and positions.



CP-F-RASS

Controllers and 1/0s

« Station CP-F-RASS has two controllers,
* PLC controller
* Robot controller
* In CIROS, the station has two controllers as well.
* SPS_Roboter is the virtual representation of PLC controller

* Montage_RV-4FL is the virtual representation of robot
controller

» The I/Os are linked internally in CIROS model.

FESTO

Montage RV-4rL m SPS_Roboter m

|_Stop

|_Start

IDATA_(0-15)

DI_PCBPalletNo_(0-7)

HOpen_1

HClose_1

HOpen_3

HClose_3

101

116 -

131

172 -

179
900

901

904

905

DI

16 Bit

DI

8 Bit

DI
DO

DO

DO

DO

DOUT_100_x0

DOUT_100_x1

AOUT_W102

AOUT_B109

Stop robot
program

Start a robot
program

Program
number in
binary

Position in
PCB box
Open
gripper

Close
gripper

Release
gripper

Lock gripper
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CP-F-RASS

Grippers’ tool number

» Each gripper has a tool number. It is important to select the right tool as different TCP is used for different tools.
* Tool1 :Vacuum gripper.
» Z-offset relative to flange TCP 205 mm.
» C-rotation relative to flange TCP 33.5°.
» Tool 2 : Parallel gripper for front cover.
» Z-offset relative to flange TCP 170 mm.
» C-rotation relative to flange TCP 33.5°,
» Tool 3 : Parallel gripper for fuse.
» Z-offset relative to flange TCP 151.5 mm.
» C-rotation relative to flange TCP 33.5°,
» Tool4 :No gripper.
» Z-offset relative to flange TCP O mm.

» (C-rotation relative to flange TCP 0°.
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CP-F-RASS

List of default positions in CIROS environment for reference

Do Loomion | postion

1

v &~ W

O 0 N O

11
12
13
14
15
16

P_AssemblePCB
P_PCBPalletOrigin
P_PCBPaletXDir
P_PCBPaletYDir
P_PCBPaletXYDir
P_CarrierStop1
P_Vision
P_AssembleWp
P_AssembleFuse1l
P_AssembleFuse2
P_FuseMagazinel
P_FuseMagazine2
P_FuseMagazine3
P_GrpStorageVac
P_GrpStorageWp
P_GrpStorageFuse

(-140.03,-367.01,109.01,-179.73,0.09,89.95) (7,0)
(93.00,276.00,213.00,-180.00,0.00,90.00) (7,0)
(-140.10,276.00,213.00,-180.00,0.00,90.00) (7,0)
(93.00,398.00,213.00,-180.00,0.00,90.00) (7,0)
(-140.10,398.00,213.00,-180.00,0.00,90.00) (7,0)
(402.50,-267.00,171.50,179.73,-0.09,90.05) (7,0)
(30.00,-350.00,101.50,180.00,-0.00,90.00) (7,0)
(-139.00,-362.00,114.00,-180.00,-0.00,90.00) (7,0)
(-138.97,-401.18,127.13,-180.00,0.00,180.00)(7,0)
(-138.97,-388.18,127.13,180.00,-0.00,180.00) (7,0)
(-300.65,-430.30,160.30,177.86,-42.56,-177.96)(7,0)
(-299.24,-360.21,159.46,177.87,-42.57,-177.96)(7,0)
(-299.44,-290.40,159.99,177.87,-42.57,-177.96)(7,0)
(-395.65,-125.00,484.90,-180.00,-0.00,-0.00) (7,1)
(-395.65,0.00,484.90,-180.00,0.00,0.00)(7,1)
(-395.65,125.00,484.90,-180.00,-0.00,-0.00) (7,0)

01200

FESTO
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Steps to configure CP-F-RASS for simulation

1. Create a new CIROS project.

2. Insert and snap following from CP System model libraries.

1.
2.
3.

2.
3.

2.
3.
4

CP-F-RASS (Mitsubishi)
CP-F-SOURCE
CP-F-SINK

Optional: Hide safety glass.
1.

In Model Explorer, choose Objects - CP-F-RASS_Mitsubishi - Geometrie 2
Geometrie_Umhausung

In Properties, select Visualization.

Click Invisible.

Open robot program in project management.
1.

In Project Management, right click on Projects and select Open.

Select <project folder’\CF\Rob_Montage\RV-4FL\Montage_RV_4FL.prjx.
In Project Management, select Controllers - Montage_RV_4FL

Assign project Montage RV_4FL to the controller.

FESTO

5. Assignrequired 1/0s to 10 monitor.
1. Openan |/O monitor window, it can be any I/O monitor.
2.  Drag the Outputs from Model Explorer to |/O monitor window.
3. Required Outputs are in Objects - CP-F-RASS_Mitsubishi - SPS_Roboter
- Outputs
1. AOUT_W102 (analogue 002): robot program
2. AOUT_B109 (analogue 004) : position in PCB box
6. Change source part number to 210.

1. In Model Explorer, select CP-F-SOURCE.
2. InProperties - CP System, change Part Number to 210.

Note: The configured model can be saved as a template which can be
opened with CIROS Studio and Education in robot programming lessons.

Video tutorial: 51_ConfigureRASSForRobotProgramSimulation.mp4
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Steps to simulate CP-F-RASS

1. Optional: To reduce computing power, close all windows except model window and |/O monitor, e.g. Model Explorer, Properties,
Project Management, etc.

2. Start simulation.

3. Give arobot program and position in box in /O monitor and activate override.

1. Forexample: robot program 1 and box position 3.
* AOUT_W102 = robot program - Value = 1
* AOUT_B109 = position in box = Value =3

5. Press on green source button in model window.
6. Observe the program.
» To run another robot program, repeat step 3 to 6.

 To restart simulation, repeat step 2 to 6.

Video tutorial: 52_SimulateRASSRobotProgram.mp4
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Simulate Real Robot Program in CP-F-RASS Model

* Itis possible to simulate real CP-F-RASS robot program in CIROS.
* However, the program has to be modified to suit the simulation environment, for example, the I/0s address and tool changing
mechanism.

» Besides, the simulated program does not connect to a camera. Thus, the subprogram which connects with camera has to be
commented out.

« The modified robot program can be saved as a template project and be used repeatably in robot programming classes as it is
portable with both CIROS Studio and CIROS Education.
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Simulate Real Robot Program in CP-F-RASS Model

Steps to modify robot program (1)

1. Create a new CIROS project. 6. Copy following files from <project folder\CF\Rob_Montage\RV-4FL to
2. Load and snap following models in place from CP System model the robot program folder.

libraries 1. RobotSystemDriver.mb5

) s 2. Montage_RV_4FL.prix

L. CP-F-RASS (Witsubishi) 3. ENRGSAVEVACU.mb5, if not exist

2. CP-F-SOURCE . . .

3 CP-E-SINK 4.  MonitorHome.mbb5, if not exist

' o 5.  MonitorPalWS.mb5, if not exist

3. Change Part Number of CP-F-SOURCE to 210. 6. PCBTrayCntrl.mb5, if not exist

4. Place all the real robot programs in a single folder and place the folder 7. In CIROS, open Project Manager, open the copied project
in CIROS project folder. Montage_RV_4FL.prjxin robot program folder and assign it to

5. Inthe folder, delete following files. controller Montage_RV-4FL.

1.  Files with type .bak. 8. In Project Manager, open Projects - Montage_RV_4FL (MBA5) = Files
2. Files with type .prjx. and delete the files which do not exist.
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Simulate Real Robot Program in CP-F-RASS Model

Steps to modify robot program (2)

9.

In CIROS, change the following in all files in the project.

1.  Bits and bytes in 1/0 definitions

m m m

2032
2033
2040
2064

2072
133 2144
140 2147

164

2. Tool changing mechanism

M_Tool =
M_Tool =
M_Tool =
M_Tool =

HOpen 6
HClose 6

m_GripperFuse
m_GripperNone
m_GripperVac
m_GripperWP

2148
244 2150 250
247 2151 251

Tool P_tGripperFuse
Tool P_tGripperNone
Tool P_tGripperVac
Tool P_tGripperWP
HOpen 3

HClose 3

3. Make following changes.

1. Add following lines in 999.mb5.
P_tGripperVac=(0,0,205,0,0,33.50)
P_tGripperWP=(0,0,170,0,0,33.50)
P_tGripperFuse=(0,0,151.5,0,0,33.50)
P_tGripperNone=(0,0,0,0,0,33.50)

2. Comment out or delete all position declarations in UBP.mb5 and add following lines.
Def Pos P_tGripperVac
Def Pos P_tGripperWP
Def Pos P_tGripperFuse
Def Pos P_tGripperNone

3. Change following positions to reference positions in UBP.pos. The location of tool
magazine in CIROS model is different from actual robot. Thus, the offsets are too large to
be ignored.

P_GrpStorageVac = (-395.65,-125.00,484.90,-180.00,-0.00,-0.00) (7,1)
P_GrpStorageWp = (-395.65,0.00,484.90,-180.00,0.00,0.00)(7,1)
P_GrpStorageFuse = (-395.65,125.00,484.90,-180.00,-0.00,-0.00) (7,0)

4. Comment out or remove all lines calling camera related subprograms, for example the
line calling GetCamResult in program 1 to 5.mb5.
REM CallP "GetCamResult", CamPrgNumber%

10. Save all and compile the project.
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CP-F-RASS Robot Programming

Robot programming example ‘gripper test’ (1)

» The program is independent of all the other robot programs, but uses positions in UBP.pos.

* Itis written in MBAV and does the following.
1. Move robot arm to home position.
Move robot to parallel workpiece gripper magazine.
Mount the gripper.
Remove gripper from magazine.
Open gripper.
Close gripper.

Store gripper back to magazine.

® N o R W

Move robot arm back to home position.

Note: For more programming example, see tutorial video ‘50_RASS-Programming.mp4’.
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CP-F-RASS Robot Programming

Robot programming example ‘gripper test’ (2)

Ul

o 0 N &

10.
11.

Create a CIROS project and load CP-F-RASS from CP System model libraries.

Make sure a project is assigned to controller Montage_RV-4FL and UBP.pos is in
the project.

In Project Management, right click on Projects = <project name> - Files and
choose new.

Create a Melfa BasicV program and name it RASS-GripperTest.mbb5.

With the programming window being the active window, select Programming -
Programming assistant.

Uncheck Declare inputs and outputs and click OK.
In the programming window, add the lines shown in right.

Save the program.

In Project Management, right click on the program and select Set main program.

Compile the project.

Run simulation.

'TODO add your code here

' Move to home position
MOV P_Home
DLY 1

' Mount parallel workpiece gripper
MOV P_PCBPalletHelp

MOV P_GrpStorageWp, -30

JOVRD 50

MVS P_GrpStorageWp

HClose 3

MVS P_GrpStorageWp + P_ToolX80
DLY 1

" Open and close gripper
HClose 1

HOpen 1

DLY 1

HOpen 1

HClose 1

DLY 1

FESTO

' Store gripper back to magazine
MVS P_GrpStorageWP
HOpen 3

' Move back to home position
MVS P_GrpStorageWp, -30
JOVRD 100

MOV P_PCBPalletHelp

MOV P_Home

END
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Move Robot Manually

» There are several ways to move robot manually in CIROS.

1.

2.

Move the robot directly to a position on position list.

» Double click on the position.

I o || B ER
Mo Position Orientation Comment

Fl 24%9.9,-38.3,192.2 17%9,0,-122,R, A, H ~
B3 311.9,24.8,180.0 180,-0,-180,R,A,N

P4 449,7,143.6,176.3 |180,-0,-90,R, A, N

j=1:0] 311.0,73.1,194.8 180,0,-135,R,8,N

P51 387.5,72.5,194.7 180,0,-45,R, 2, N

P52 311.4,148.1,195.2 |180,-0,-135,R,L,H

P53 397.9,147.9,195.1 |180,0,-45,R,k,N

P& 132.0,259.1,323.0 |180,0,90,0.0,0.0,R, A, N

Double click on any location in model window.

FESTO
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Move Robot Manually

3. Move the robot with Teach-In panel.

 Gripper can be controlled in section Gripper output.

TNl SMULATION EXTRAS  SETT Teach-In a Teach-In [ |

ey Compile Ctrl+Fa ; i . .
Joint coordinates  Cartesian coordinates Joint coordinates  Cartesian coordinates
Teach-In Fa Move Joint values Move TCP pose
Position list ’ Waist —|[— -240.00 to +240.00 Xeaxis [e=]| [— x| 27000mm| R[12000¢]
R ’ Shoulder —|[= -120.00 to +120.00 vaxis [ = [ 5lle,  y[ ooomm] p[ 0004]

o Project management

Elbow —| [— +0.00 to +160.00 Z-axis || |—| |5 o
TFwist — — 200,00 to +200.00 Translation  Rotation Apply

z|  505.00mm| Y|[120.00 ]

Prograrmming assistant...

Mitsubishi renumber... Ctrl+R
- 5 = Reference system Reference systemn
Sort Pitch —| |— -120.00 to +120.00 = | R4
Robot base ~ Robot base v
Roll — |— -360.00 to +360.00
TCP Configuration
Hold TCP pos Appl
ol pose PPY <Flange TCP> v R AN >
Speed override Gripper output Speed override Gripper output
| 10% HCLOSET «|| Close | 10% HCLOSET v|| Close
I Move incrementally [IMove incrementally
25.00mm|| 3004 25.00mm| | 5004
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Mount and Release a Gripper Manually

* In some system, for example, CP-F-RASS, TCP changes relative
to the gripper.

» Steps to mount a gripper manually with example CP-F-RASS
model.

1.

2
3
4.
5

Move the robot arm to the tool position.

In Teach-In panel = Gripper output, close HClose_3.
Start simulation (F5).

Stop simulation (F5).

The gripper is mounted.

FESTO

 Steps to release a gripper manually with example CP-F-RASS
model.

1.

2
3
4.
5

Move the robot arm to the desired position.

In Teach-In panel = Gripper output, open HClose_3.
Start simulation (F5).

Stop simulation (F5).

The gripper is released.
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TCP Tracking

» TCP path of robot movement can be monitored.

 Active TCP tracking from View - TCP tracking.

othssemblyStation_2F - CIROS Studic (For Educa
VI3V MODELING PROGRAMMING  SIMUL

WFN B

P <& IS

MNew window
Close window

Full screen

Standard wviews

Orthographic view

Move
Rotate
Zoom
Zoom in

Zoom out

Level of detail
Model display

Carnera angle...

Floor

TCP tracking
Sirulation control
Inspection mode
Measuring

Stereo

VR devices

Robot workspace

Shift+0

¥
Ctrl+D

»
»
Ctrl+L

Ctrl+Shift+ 0
Ctrl+5Shift+G
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View TCP Coordinate

* Joint coordinate and cartesian coordinate of the active TCP can be monitored.

WINDOW pglais

/O monitor ? [P:h ~ ] B I
Logging > )
Robot position -] Show joint coordinates F7
Workspaces 3 Show robot coordinates Shift+F7
E‘Zﬂ I/ connection monitor _
M
= Waist 0.0 Deg
Ty Shoulder 0.0 Deg
Elbow 20.0 Deg
Tile vertically Tuwist 0.0 Deg
Tile horizontally Pitch 90.0 Deg
] Rell 0.0 Deg
Arrange icons
Cloze all O bt e
Close all position and program windows W 370.0 mm
.. . My -0.0 mm
1 [RV-2F] WA APROGRAM FILESY.. \Position Lists\12.POS Ez 505.0 mm
2 Model $ R -180.0 Deg
. . &P 0.0 Deg
3 [RV-2F] A A A A A AProgram Files\..\Programs\12.MB5 oV -180.0 Deg

e Right, Above, No-Flip

-
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Robot Workspace

* The room that TCP can reach.

 Activate at View = Robot workspace.

otAssemblyStation_2F - CIROS Studio (For Educational Purposes Only)

413U MODELING PROGRAMMING SIMULATION EXTRAS SETTINGS WINDOW HELP

e B8R KPP

New window
Close window

Full screen

Standard views
Orthographic view
Move

Rotate

N ®

Zoom
Zoomiin

Zoom out

Level of detail
Model display

Camera angle...

v Floor
~ TCP tracking
Simulation control
lﬂ Inspection mode
v Measuring
Ga Stereo
VR devices

[ Robot workspace

Shift+0

Ctrl+D

Crl+L

Ctrl+Shift+O
Ctrl+Shift+G

>

D m |

v | | <Flange TCP>
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Collision Detection

» Collision detection can be activated.

* In collision detection mode the movements are always
incremental.

* Itis useful in testing a new robot program to avoid collision.
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Collision Detection

Configuration (1)

1. Assign group. Collision is only detected when elements in deferent 4. Assign content to Rest group.
groups Cross eaCh Other‘ Manage Collision Groups 7 x
1. Select Settings - Collision detection. Collision groups: Content:
WINDOW  HELP Rest v O Model
] o . Robbi v [ & MPSRobotStation
M Collision detection... szolter O] 6 RV-2F
i ‘B OPC server... [ g ServiceUnit
e . . . . ﬂ Workpieces
Bn  Simulation film script [ & ModelRobotHandling
. [ ModulRoboth: bl
Model options.. Crl+l ﬁspfin”[; prassemiy
" . . s Caps
2. InCollision Detection window, select Manage collision groups. 2] gt Pistons
1 & GUI
. ] & C-Interface 2
3. Assign content to Roboter group. P P
Manage Collision Groups ? X [ afy Trolley700
1 & Mandrel
Collision groups: Content: [ afy C-Interface_1
Rest v ) Model A Mah Safet'_yH.ousing
Robbi « [ g MPSRobotStation > M Muktigrip
Roboter v [ gfa RY-2F O Templates
[J {5 Base
& Waist
(& Shoulder
(&) Elbow Close
(&) Twist
@ Pitch
@ Roll
[ 4% ServiceUnit
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Collision Detection

Configuration (2)

2
3.
4

Assign the collision group pair.
1.

Close Manage collision groups window.

Select Roboter as group 1 and Rest as group 2.

Move the pair to the right to activate it.
Select OK.

FESTO

Collision Detection

Collisien group 1

Collisicn group 2

Roboter '
3

Robbi

<All objects>
<All robots=
<All templates>

robbi

<All objects>
<All robots>
<All templates>

Manage collision groups

Test pairs of collision groups

Roboter <-> Rest

Cancel
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Collision Detection

Activate simulation

1. Select Simulation = Collision detection.

EXTRAS SETTINGS WINDOW HE
Start/stop F5

i Reset Ctrl+F5
Delete generated objects

4 Progress faster than real time
= Progress slower than real time
Step forward F10
7 Collision detection
& Fault simulation
Start model streaming...

+  Process simulation

Simulation film »

2. Move the robot against an object and observe the simulation.
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FESTO

Connect to Robot Controller

Communication interface

* Ethernet cable
» TCP/IP protocol
* |P-Address and Port

CNUSR11

CNUSR12

LAN Port
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FESTO

Check the Ethernet Cable

Please check the ethernet connection between robot controller and the computer.

CNUSR11

CNUSR12
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Connect to Robot Controller

Find the IP-address from TB

1. The IP-address can be read from robot teach box (TB).

2. Exit evervthing until home page.

RV-65DL

COPYRIGHT (G} 2008  MITSUBISHI
TRIC ~ CORPORATION  ALL  RIGHTS
RVED

MELFA CRnD-7xx Ver. P2T

ELEC
RESE

3. ﬁ‘l to enter menu.

4. Select 3.PARAM.

<MENU>

1.FILE/EDIT
3.PARAM.
S.BETANIT.

5. Search for parameter NETIP. Read the IP-address.

2RUN
4. ORIGIN/BRK
6.ENHANCED

<PARAMETER>
DATA
(192.168.0.20

NAME (NETIP)
ELE( )

FESTO
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Connect to Robot Controller

Change the IP-address of the computer to the same network

1. Open network adapter properties.

] CP-System Properties
Metworking ~ Sharing

Connect using:

I? Intel(R) Ethemet Connection (7) 1215V

This connection uses the following tems:

?Chent for Microsoft Networks
IE File and Printer Sharing for Microsoft Networks
T Npcap Packet Driver (NPCAF)
IEQDS Packet Scheduler

I Siemens PLCSIM Virtual Switch
Intemet Protocol Version 4 (TCP/IPv4)

O 1. Microsoft Network Adapter Muttiplexaor Protocol
£

>

Ll

v

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

Install... Uninstall

oK Cancel

X

3. Select Properties.

4. Change the IP address to the same network as robot
controller.

2. Select Internet Protocol Version 4 (TCP/IPv4).

Internet Protecel Version 4 (TCP/IPw4) Properties

General

‘You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192 . 168 . 0 . 105
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically
(®) Use the following DNS server addresses:

Preferred DNS server:

Alternate DNS server: l:l

[validate settings upon exit Tl

Cacel

FESTO
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FESTO
Connect to Robot Controller
RCI-Explorer
2 RCl explorer
« RCl = Robot Control Interface v o) RV-2F :
- _onnection
* Allow user to read information, program and control the robot controller in CIROS. %4 Robot type
 Can create / load robot controller backup. & Programs .
. . . B Slots _ | Online /
« Edit the program by uploading the robot program into local workspace. & System variables Robot controller
|:| Monitors
ﬁ Parameter
@ Error list J

v .,ff!’ Workplace
} Offline / Local

§ Programs
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Connect to Robot Controller

Open RCI-Explorer

» Select Extras » Online management » RCI explorer...
LN SETTINGS  WINDOW  HELP

' D s | [ReF

I

Fault simulation

Model analysis

H
»
Online management ¥
Python >

¥

Video recorder

ﬁ Animation Designer
C5V legging jobs...
= OPC server

&
s
4

RCl explorer...

Current alarm...
Command tool

Init connection
Download PC->robot
Upload robot->PC

Program stop
PC positicn->robot
Robot position-»>PC

- Alarm reset

Terminal

Import AT toolbox files...

FESTO
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FESTO

Connect to Robot Controller

Set connection in RCI Explorer

1. Right click connection and select properties. 4. Expand Communication in properties window and select

2. In properties window, select Communication. TCP/IP.
3. Select TCP/IP as connection type. 5. Enter the IP-address of the robot controller.

Properties B 6. Port=10001

Physics simulatior v

< >

Show communication in message window.

Physics simulatior v

< >

General ~ -
. Properties
Connection type P
Pose op n
Dimension ¢ N General 2 Parameter
Visualization "l Pose -
Extended 0 Dimension (®) Resolve with IP address
ende
nfo o -~ Visualization IP address: 192 . 168 . 0 . 20
. Extended
Axes R5232 TCR/IP USB Infa (O Resolve with server name
ORL ] Robot Axes Server name: | Melfa
Bus client Mame: RV-2F ORL
Collision detectior Model: Bus client Port: 10001 2
Connectors Controller ID: 0 Collision detectior
ontroller [D:
Gamepad 10 Connectors
Eault Timeout Gamepad |0
. = Fault
Measuring Retries: 3 =
~ Communication Measuring
RS 222 Receive: 5000 = me ~ Communication
= RS 232
, Send: 2000 | ms
TCR/IP en TCR/IP
UsSB
Menitoring Use
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Connect to Robot Controller

Build the connection

1. In RCI Explorer, right click on Connection and select Connect.

RCl Explorer

o RCI explorer

~ g RV-2F
= Connection
O Robot type
E Programs P
EE Slots #
®, System varial D
l:‘ Meonitors

=] Parameter

robot!

Select OK when the

Descriptior
# Connec
Expand
Connect
Open

Disconnect

Properties...

Please pay attention to the security advice and environment of real

Robot Type
Rebot
Type:  RV-2FB-D VerS5k

Add. axes: 0

MELFA-BASIC V
15

Free memory:

robot operation !

0K

2886272  Bytes

i Pay attention to the security advice for

X

window pops up.

4,

Connection is established.

RCI Explorer

2 RCI explorer
v g\ RV-2F
= Connection
4 Robot type
E Programs
E Slots
d. System variables
[ Moniters
ﬁ Parameter
@ Error list

v |7 Workplace
E Programs

Description

Value

# Connection type  TCP/IP

- State

Connection to robot established

FESTO
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Create Robot Controller Backup

1.

Right click on the robot and select Create backup » All.

RCI Explorer
2 RCI explorer | Description
v RV-2F
o Reduce

- Ct

9 Re Start (CYC)

E Pr 3 Start(REP)

% Sh . Stop

&y

D M ervos on

E! p: Servos off

@ Er = Current alarm...

v 7 Work) Reset

E P
Get position (robot -> PC)
Set position (PC -> robot)

#  Properties...

Create backup >
Load backup ¥
Restart controller

5

ik vile,

Value

Folder
Folder
Folder
Folder

iables  Folder

Folder
Folder
Folder

oards &

1

All

Programs
Parameter

System programs

2. Create the backup in an empty folder.

3. Confirm the warning.

Warning

! ..\

X

Backup the parameter lists, too? Parameter lists contain only the description

S——
Yes
——

of the parameters
and are rather long.

Mo

FESTO
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FESTO

Load Backup

1. Right click on the robot and select Load backup » All. 1. Select backup folder.

|RCI Explorer

A R opiore S— e 2. Restart the controller after loading complete.
L L Connectinn Folder Information x
- Connection Reduce Ider
Rob
H Robottype Start (CYC) Ider Attention! Please keep to the safety regulations in the robot workspace,
E Programs Ider _l,_: Do you want to restart the controller to confirm the parameter changes?
% Slots Slait[EES) Ider
C’:- System varia . Stop Ider
I:‘ Monitors Servos on Ider
E! Parameter Servos off Ider o
&/ Error list Yes Mo
v 7 Workplace #% Current alarm... F—

E Programs Reset
Get position (robot -> PC)
Set position (PC -> robot)

A Properties...
Create backup »
Load backup > (3 Al
Restart controller f,a Programs
@ Parameter
@ System programs
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Online Teaching

« Once connected, it is possible to activate online teaching in Teach-In panel. (=)

* Online teaching mode allows
 Simulation of real time robot position in CIROS
* Move the real robot in CIROS

* Track the real robot coordinates in CIROS

Activate online teaching.

Observe the change in model window.

Deactivate online teaching.

b &~ W N -

Reset the model.

Move Roll coordinate of the robot incrementally 5°.

Muveincrementall}r
. 2500mm|| 500

:I Robot is connected,

FESTO

Teach-In n
Joint coordinates  Cartesian coordinates

Move Joint values

Waist -240.00 to +240.00

Shoulder -120.00 to +120.00

Elbow 89.949| +0.00 to +160.00

Twist -200.00 to +200.00

Pitch -120.00 to +120.00

Roll -360.00 to +360.00

Hold TCP pose Apply

Speed override Gripper cutput

| HCLOSE v | Close

Activate online teaching
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Upload Robot Programs

* Robot programs can be uploaded to the computer.
» Uploaded programs are listed in Workspace » Programs.

* The programs can then be edited.

|RCI Explorer

28 RCI explorer

w g RV-2F
& Connection
94 Robot type
E Programs
E Slots

c?:. System variables

l:‘ Menitors

E! Parameter

@ Error list
v 7 Workplace
E Programs

File name
RV-2F

W 11.pos
0 15.p0s
0 apos
0 s.pos
¥ 6.pos
[ 9s.ros
I a1pos
I a2pos
I azpos
I aspos
I aspos
[ appipos
I 11.ros
E 11.MmB5
E 15.me5
E ames
E s.mes
E s.mes
E go.me5
E aimes
E aames
E a3mes
E aames
E asmes
E appimes
E 11.mB5

Size

3KB
2KB
3KB
TKBE
TKB
TKB
TKB
TKB
TKB
TKB
TKE
TKB
0 KB
39 KB
TKB
19KE
16 KB
1T KB
TKB
2 KB
5KB
5KB
4KB
4KB
TKB
TKB

Type

POS
POsS
POS
POSs
POS
POs
POS
POS
POs
POS
POS
POsS
POS
MB3
MBS
ME3
MB35
MBS
ME3
MB35
MEB3
MBS
MB35
MEB3
MBS
MB35

Saved at

22.08.2021 13:53
22,09.2021 1:54
22,09.2021 13:53
22.08.2021 13:53
22,09.2021 12:53
22,09.2021 12:54
22.09.2021 13:54
22,09.2021 12:54
22,09.2021 12:54
22.09.2021 13:54
22.09.2021 13:54
22,09.2021 1:54
22,09.2021 13:54
22.08.2021 13:53
22,09.2021 12:54
22,09.2021 12:53
22.09.2021 13:53
22,09.2021 12:53
22,09.2021 12:54
22.09.2021 13:54
22.09.2021 13:54
22,09.2021 1:54
22,09.2021 13:54
22.08.2021 13:54
22,09.2021 12:54
22,09.2021 13:54

FESTO
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Upload Robot Programs

1.

RCI Explorer

Right click on RV-2F » Programs and select Upload all.

A RCI explorer

w g RV-2F
w Connection
g Robot type
E Programs

% Slots

o System var @ Refresh
D Menitors Upload all

Expand

File nai
Es
Eas
Es

2.

Click OK everytime this window pops up.

1 Upload robot -» PC
[RV-2F] -> PC

Program

Complete program

Delete all before downloading
Frem line: 1

To line:

Positions
All positions

Frem pesition: 1
To position:

MName

| 3

[JLoad each line separately

] Show dialog

OK Cancel

Help

X

FESTO
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FESTO

Download Program

* Programs in Workspace can be downloaded into robot controller.

1. Select the MB5 program in workspace.
2. Rightclick and select Download.

E 13.vIB2 | G VI Pl P A VP I s e
......... MBS . Refrech 220211353
E s.mBs 20211353
E a.mB3 ~ Open 2021 13:53
E sa.mB5 4 Download 20211354
E a1mes B Syntax check 202113:54
E a2.mBs5 20211354
E aames ‘B Copy 2021 13:54
E aames Rename 2021 13:54
B ASMB5 X Delete 2021 13:54
E App1.MB! _ 2021 13:54
A Properties...

E 1.me3 202113:54
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FESTO

Setting up VR Glasses

» CIROS can be directly connected to VR glasses like HTC Vive and Oculus Rift.
» Typical procedure
1. Install Steam / SteamVR and create a user account (https://store.steampowered.com/)

Start Steam and switch to “offline mode” in case that Steam should be used without internet access
Start SteamVR and run room setup

Configure the VR mode of CIROS Steam

Activate VR mode of CIROS and start the simulation Change Account..

Go Online...

ui &~ W N

Check for Steam Client Updates.

Note: HTC Vive is the only officially supported VR glasses.

Backup and Restore Games..

Switching between Steam’s online/offline mode Settings

Exit
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Setting up VR Glasses

Configuration of the (virtual) room

Start SteamVR and run Room Setup

Name of the application
currently using SteamVR

Run Room Setup

Run Tutonia
Run Media Player
Display Mirror

Devices

Filled icons represent active components

List of available HTC Vive components (from left to right):
Glasses, controller 1 & 2, left & right base station
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Setting up VR Glasses

Start SteamVR and run Room Setup

Choose “Room-Scale” to be
able to go around in the real
and virtual room

Welcome to Room Setup!

Set up for Room-Scale
Play Room-Scale, Standing, and Seated VR experiences. Choose

this if you have at least 2 meters by 1.5 meters, or around 6.5 by
5 feet.

ROOM-SCALE

FESTO

Set up for Standing Only

Play Standing and Seated VR
experiences. Choose this if you have
limited space to walk around.

STANDING ONLY
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Setting up VR Glasses

Start SteamVR and run Room Setup

Locate the floor.

Place both Controllers on the
floor and visible to the Base
Stations. Then click the
Calibrate Floor button and wait
while calibration completes.

You can also click the trigger

and then place the controller on
the floor to finish calibration.

Calibrate real and virtual floor )
(ground level wrt. to z-axis) ) : o — CALIBRATE FLOOR
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Setting up VR Glasses

Start SteamVR and run Room Setup

Measure your space.

Next we will measure your
available space. This space
should be free of any obstacles
that you might collide with while
wearing the Headset.

Click Next to continue.

Configuration of the available physical
space to be matched with the virtual room

221



Setting up VR Glasses

Start SteamVR and run Room Setup

Specify the available physical space (its
outer perimeter) by holding the trigger
button of one of the two controllers

FESTO

Trace your space.

Hold the Trigger as you trace
the outer perimeter of your
available space with the tip of
the Controller. The area traced
should be empty from floor to
ceiling.
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Setting up VR Glasses

Start SteamVR and run Room Setup

If the available space defined before fits
the “Play Area” it will be highlighted in
green

Direction of the user perspective onto the
SteamVR scene

“EDIT” allows for optimizing position,
size, and user perspective manually

FESTO

Set your play area.

This rectangle shows the largest
Play Area that will fit within
your available space.

Click the Next button to accept
the Play Area or click Edit to
customize the size, position, and
orientation of your Play Area.

Play Area Size: 3.3m x 3.2m
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Setting up VR Glasses

Configure VR mode of CIROS

1. Select File = Application options.
2. Configure VR devices.

Enable VR glasses

FESTO

EDIT VIEW MODELING PROGRAMMIN

=
Application Options

» Data export

» Dataimport

4 Display
GUI

“Standing” corresponds to
SteamVR‘s “Room Scale”

e e e

Stereo

VR devices

General

Enable

Editor
4 Modeling
PLC switch
Transport

ORL
PARSIFAL
=

Save
Teach-In
VR devices
Workspaces

Limit framerate to 45 fps
Configuration

Standing

Mew 3
= Open.. Ctrl+O
Close
H Save Ctrl+5
Save as...
' Saveall Ctrl+Shift+5
Import...
Exgort...
" [ Application options... Ctrl+Shift+I J
(i [51E2
Recent files 4
I Recent models 3
Exit

“Seated” should be used in cases in which

@ Seated <7

Restrict movement to xy-plane

Reset origin

Devices

No devices found

“Standing Only” has been selected during
SteamVR’s room setup

] [ Cancel

Apply

List of available/connected VR sets
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Setting up VR Glasses

Configure VR mode of CIROS

3. Select Settings = Model options
4. Setthe simulation increment to 0.011s, since the HTC =_[

Vive can perform 90fps

SaR ek WINDOW  HELP

o

Collision detection...

OPC server...

Simulation film script

Model options...

Ctrl+1

5. Let the simulation run as fast as possible

6. Switch the standard views to default setting

m MODELING PROGRAMMING SIMULATION EXTRAS

Mew window

Close window

Full screen Shift+0
Standard views
il  Orthographic view Ctrl+D

IL. Move

SETTINGS WINC

bl |2 m

v Default setting o] I
Front view
Rear view

Model Options

=)

3

[

[+

[

3

[

4 Interfaces

Collision detection

Fault simul;

General

MES
Logging
Model Explorer
Meodeling
Online management
ORL
Overlays

Peripherals
Schnittstellen

Simulation

Model computation

Simulation increment: 00115 model time |

Relationship model time / real time
() Progress preferably in real time

The progress of the model time is restricted to the real time.
To achieve this, waiting times may be inserted.

Additionally, you may want the model time to keep pace with the real time:

[ Allow the skipping of model visualizations

Model time may catch up on the real time
but the model visualization may show jumps.

[] Force model visualization after each
1z of elapsed model time
|| Allow the skipping of waiting times

Model time may catch up on the real time

(@ Progress faster than real time (if possible)
Model visualization after

1 simulation increments (after each 0.011 s model time)

[] Additional real waiting time to reduce the quickness

1s persimulation increment (reasonable: less than 0,011 s)

m

Co |

Cancel

I

Apply
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Setting up VR Glasses

Activate VR mode of CIROS and start the simulation

* Enable the connected VR device and start the simulation

« Remark: It is highly recommended to disable all shadow
calculations to have enough computational power for a
“smooth” visualization!

mMGDEUNG PROGRAMMING  SIMUL,

MFEN &

v

v
v

ROt WOTREpaLe

Mew window
Close window

Full screen

Standard views

Orthographic view

Mowve
Rotate
Zoom
Zoom in

foom out

Level of detail
Display

Carnera angle...

Floor
TCP tracking
Simulation control

Measuring

Shift+C

Ctrl+D

Ctrl+L

“LI L= =

VR devices

Ctrl+5Shift+ G

s ||

226



FESTO

Advanced



Export as High-Resolution Images

* File = Export enables the user to save the content of the so-called “first” view window as a high-resolution PNG file.

1

gm‘r VIEW MODELING PROGRAMMI

New
Open...

Close

H Save

Save as...

' Saveall

Import...
Export...

Application
Print...

Recent files

Recent models

Exit

Ctrl+ 0

Ctrl+5

Ctrl+5Shift+5

Ctrl+Shift+1

Ctrl+P

3

[&l Export all Objects .l I . . - .

B

[ Uv‘ . » CIRO564 Models » CIROS MES4 Tutorial » Example 01 »

~ [ ¢ |[ Eromple_01 durchsuchen

2]

Organisieren v Neuer Ordner

7@ OneDrive *  Name Anderungsdatum  Typ

K CF 09.04.2019 11:01 Dateiordner

B Deskiop
|| Textures 09.04.2019 1101 Dateiordner

- Bibliotheken
[ Bilder
[=] Dokumente
& Musik
B videos
A Schubert, Tobias!
1% Computer
&s (C) OSDisk
& (D:) DVD-RW-L|
s (E:) EDEDrive
S8 (K) WBE (\Wfesi
8 (M) Transfer (v
S8 (Q9) StoreDID !
S8 (T:) ArchivDID |
55 (W:) Appl (\\fer
5 (v:) Applicatior
S8 (Z) DFSOL (\\fe
€ Netzwerk
[ systemsteuerung
& Papierkorb
|| Festo Software
|| ipynb_checkpoit
|\ CIROS6.3.3 Mod
|, CIROS 6.4 Model
). CIROS Modellbib

n

GroBe

g= @

Dateiname:  Example_01]

Datcityp: |HIGHRES PNG (*.png)

+ Ordner ausblenden

Hilfe

| [ seeichem | | Abbrechen |

L
High-Resclution Export

===

Size
Width ]| Height 1274 Pixels
[ Mask background
0K ] ’ Cancel

FESTO
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Multiple View Windows

» CIROS is not restricted to a single view window but offers the possibility to show a couple of view windows concurrently.
» To open a new window, select View - New window.

» Each view might have a different perspective onto the scene.

# Model [Sl&@ =] || @& view: (== =] || &8 view2 =5 e

1

mMODEuNG PROGRAMMING  SIMUL

Mew window
Close window\
Full screen Shift+0

Standard views [

il Orthographic view Ctrl+D

]L. Move

First / main view window Additional view windows
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CIROS Starter

Calling CIROS model with URL

Possible action Explanation

Start simulation StartSimulation Starts the simulation.
Activate full screen ActivateFullScreen Runs CIROS in in full screen mode.
Use single instance UseSinglelnstance CIROS uses an existing instance to open the new

model. A new instance is only started if no
instance of CIROS is running yet.

URL format:
“StartCIROS: <path to model>?Parameter1&Parameter2”

Example:
"StartCIROS:Example Models\Small Demos for Learning\Robot Assembly with UR5\Robot Assembly with UR5.modx?ActivateFullScreen&UseSinglelnstance”

FESTO
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Model Analysis
Extras = Model analysis = Whole model

* Help in problem diagnosis and finding a solution

Maodellanalyse

Beschreibung

1. Trdger-Objekt "Carrier_1": Der Trdger hat keine sichtbare Geometrie,
! Trager-Objekt "Carrier_2": Der Trager hat keine sichtbare Geometrie,
Element auswihlen

Hilfe

1. Objekt "Conveyor”, Gruppe "CosTrans", Segment "5eg001": Die Gravitation ist aktiv und ein Antrieb ist zugewiesen,
1. Objekt "Conveyor_1", Gruppe "CosTrans", Segment "5eg001": Die Gravitation ist aktiv, aber nicht parametrisiert.
1. Objekt "Conveyor_2", Gruppe "CosTrans", Segment "5eg001": Die Gravitation ist aktiv und ein Antrieb ist zugewiesen,

F1

Quelle

Transportsimulation
Transpertsimulation
Transportsimulation
Transportsimulation

Transportsimulation

Note: Picture in German.
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CIROS Part Number for CP System

FESTO

“PartNrReplikator.py” replicates the part in simulation. “PartNrTranslation.py” translates MES4 part number to CIROS part number.

Digit 6
Special parts
Pallet

Front cover, raw block 2

w

Back cover,
not pressed on front cover

Turn part
Boxes

Not used
Not used

Not used

O 00 N O Uu b~

Not used

Example: see picture
0

Unprocessed front cover
Front cover

PCB

Back cover

Label on front cover
Label on back cover
Not used

Not used

Not used

2+4+8

16
32
64
128
256

Front fuse

Rear fuse

1+2

2

Black
Grey

Blue

Red

Not used
Not used
Not used
Not used

Not used

0 N O un ~M W

Digit5-3 Digit 2 Digit 1 Digit 0
Parts Fuses Front cover colours | Back cover colours

Black
Grey 1
Blue 2

Red
Not used
Not used

Not used

Not used

0 N o0 U B~ W

Not used

3 =0014323 = 14323
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Create Own Part

Task: Add a MPS Part from CP-AM-MANUAL

* There are some parts supported from CP-System modell libraries. However, it is possible for the user to create their own part to work
in CP environment in CIROS.

» User can import the CAD drawing of their parts and test it in virtual environment before implementing it on the real system.

 Steps to create own part will be explained with an example to add a Festo MPS red housing with RFIP and black MPS cap to the
system via a manual work station.
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Create Own Part

MPS part numbers according to FactoryViews

Part Part
number number

3001 Red MPS housing with 3020 Black cap
3002 Black MPS housing with 3080 Cap with integrated micro-
RFID controller

3003 Silver MPS housing with
RFIC
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Create Own Part

Steps to create own part (1)

1. Group new parts and assign part numbers.
2. Load CAD file of the part in CIROS.
3. Optimise the geometry of CAD.
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Troubleshoot in External Document

CIROS-CP_Troubleshoot_EN_v7.1_xxxxxx.pdf



