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FESTO

Overview

CIROS Computer Integrated RCbot Simulation

A Powerful kinematicreaktime 3Dsimulation
A Timediscrete simulation kernel (update every40ms)

A Largemodellibrary: notonly CP Lab / Factory, but also >106g8bots
from variousmanufacturers

A CADimport for user-defined modules/ kinematics

A Severalinterfaces e.g.to MES4, Fleemanager Matlab, Python, VR
glasses Mitsubishirobots, £

A Userinteraction during simulation
A Collisionanalysis
A Faultinjection/ simulation

A PLC andobot programming

A Onlinehelp with introductory examples
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FESTO

Overview

Studio vs. Education

A CIROS Studio A CIROS Education
A Full version including all features A Limited functionality
A Designing and saving models from scratch A Already existing models can be analyzed & modified, but not
A RCI explorer interface to Mitsubishi robot controllers saved
(download/upload of programs, individual step tracking) A No RCI explorer interface to Mitsubishi robot controllers
A Fits perfect for preparation of teaching scenarios to be A Fits perfect for scenarios, in which CIROS studio models hav

analyzed by students to be opened, analyzed, and modified only

12



Overview

Language packs & software releases

A CIROS Studio and Education are two different software

products.

A Depending on the license key one is allowed to start CIROS

Studio and/or Education.

A Installation of different CIROS releases & language packs on a

single PC possible.
A Unfortunately, the desired language must be set during

CIROS® Applications

Click here to install the CIROS applications.

FESTO

- CIROS® Education

processes with different complexity.

2 CIROS® Studio

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

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

= CIROS® Supervision

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

€ Back

-
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.

Which language of the assistant do you want to install?

(1 French
(") 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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FESTO

Overview

Hardware requirements

A Either USB port for USB dongle or network access for sedased licensing
A Officially supported operating system: Windows 10

A Hardware requirements
A High-performance CPU, i.e. Intel i5/i7
A At least 8 GB main memory
A At least 4 GB SSD memory
A NVIDIA graphics card with OpenGL 4.5 support and 4 GB dedicated memory

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

14
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Installation

A OpenStart.exe and selectCIROS Application

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®
sktop . 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 -| fectao.i Click here to install MES4 and Python. License Agreement
top Sy Make sure to read the
liotheken Met_Inst_CM.pdf attached license
agreement carefully
Aubert, Tobias | 4 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

A Select eitherCIROS Studior CIROS Educatioto 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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FESTO

License

License is managed byCodeMeter

CEN =T

@
& I
- B9

Mnm &
=

Anpassen...

List of USB dongles currently attached to the system.

Datei  Aktion Ansicht Hilfe

@ CmStick
3-4588346

MName: CmStick
Serien-Nr.: 3-4588340

Version: CmStick 4.10

Kapazitat: 99 % free (313120 Bytes)

Status: ) (S Deaktiviert
) () Aktiviert solange angeschlossen

@ @ Aktiviert

Lizenzaktualisierung | | Auswerfen

BEN

CodeMeter ist gestartet.
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View local licenses inCodeMeterWebAdmin

Option 1 Option 2

Right mouse button opens context menu o Coccticw Konep s - —

Datei | Aktion Ansicht Hilfe

@ Lizenz importieren ...

&) WebAdmin Ctel+ W
[ W Protokollierung tri+ L Mame: CmStick
N - | | Einstellungen Serien-hr.: 3-4583345

Anzeigen (®) Beenden Ctrl+Q Version: CmStick 4.10
D B webAdmin

i F CmDongle deaktivieren
Kapazitat: 99 % free (313120 Bytes)

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

@ (& Aktiviert

Lizenzaktualisierung | | Auswerfen
CodeMeter ist gestartet. WebAdmin
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CodeMeterWebAdmin

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 <§p  <noname> 3-4588346 Cmstick 410 @

Stored On the v Licenses CmcContainer Info User Data Backup and Restore
attached USB ~A 101142  Festo Didactic
dong Ie 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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FESTO

Licenses from Server

Allowing CodeMeterWebAdminto 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 aCodeMeterWebAdminserver. (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 aCodeMeterWebAdminserver.(2)

CodeMeter WebAdmin

O

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 aCodeMeterWebAdminserver. (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 aCodeMeterWebAdminserver. (4)

Server found:

localhost (127.0.0.1)
172.21.0.99 (172.21.0.99)

CDE66294.festo.net (127.0.0.

J Use IP-Address

| Apply | | Cancel |

4

Refresh to see the available servers.
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Application Scenarios

OPC UA

Virtual Commissioning

Large Classroomsg

Python

Robotics

Data Generator for Data Analytic

V)

Process Optimisationl

Fault Injection

PLC Programmingi

Virtual Reality

CAD Import

Video Export

FESTO
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Application Scenarios

Process optimisation

A Assume following process: Front covéy MeasuringA Back covery, PressingA HeatingA Delivering

A Which of the two configurations below is more efficient?

Heating

Pressing

Back cover

Measuring

DeIivering Heating

Measuring

26
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Application Scenarios
4 N

PLC programming (example with Siemens PLC) o

EasyPort

!

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

groe | e |[Tom ] |

At

T e

PR

| -

= = — ot
= ST — fomny

| == T —— ot

558 o s 0 po

3 pov it e

PLCprogramm EzOPC

\ Soft PLC /
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FESTO

Help Menu

A 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



FESTO

Keyboard Shortcuts

SHIFT + left mouse button Move user perspective iview mode

CTRL + left/right mouse button Rotate user perspective imiew mode

+/- Zoom in / zoom out

V/H Front / rear view

A Top view

R Right view

L Left view

SHIFT + O 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

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

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

FESTO
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FESTO

Application Options

File A Application options

A Define data import and export Kl Appticten Optons o
. . > Data export
A General display settings ) Detemport Worlepaces
¥ DEplay Configuration
A Frequently used to reduce computational load. oL Toct Rendering 8 Update workspace while saving the mode
. . G T VIEW  MODELING  PROGRAMMIN _ Stereo [ Update workspace while closing the madel
A Edltor Settlngs -~ E:‘:n.” Ctr\+0> - iﬂd:;erling BSa\retoolbarlayout
A Warning options for modelling and transport ™ — 2 '“[;"” e
. Paths \'\jorkspaces -
ave as.. y 15 eration
A ORL By Saveall Ctrl+Shift+S§ Zrogramming tools . (___; E'IL_]CCO;ne:tion Monitar
Import... ave » [ Fault Operation
A Position and paths B R dores e hing
Application options... Ctrl+Shift+| Workspaces 5‘ CIROS Studio Default
A Programming tools settings Pt
A VR devices configuration o ’
A Workspaces

31



Model Options

Settings A Model options

To I

To T o To Do To Do Io

Collision detection

Model display settings

A Background

A Floor

A Sensors

A Etc.

Fault simulation in teacher mode
Interfaces

A MES4

A 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+|

ﬁ Madel Options

FESTO

w

W W

i

w

W

Collision detection
Display

Fault simulation
General

Interfaces
Logging

Model Explorer
Modeling

Online management
ORL

Overlays
Peripherals
Simulation

Video recorder

Simulation

Meodel computation

Simulation increment: 0.04s 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

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)

Model visualization after

10 simulation increments (after each 0.4 s model time)

Cancel

Apply
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Where to look for the options?

A Structure and elements of models
A Modell ExplorerModelling A Model Exploreior Ctrl+T
A Often used

A Properties of elements in the model
A Properties:Modelling A Propertiesor Alt+Enter
A Assistant
A For examplesettingsA Collision detection
A Often used

A Properties of model
A Model options: Settings A Model optionsor Ctrl+
A Used fairly

A Properties of CIROS program

A Application options:FilesA Application optionsor Ctrl+Shift+

A Seldom used

FESTO

33



Wi ndow-s SiI ze

A 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°780 (ModBib*4) Width 1922
1024*768 (4:3)
1280%720 (HDTV 720p 16:9) Height 1161

128071024 (5:4)

192071080 (HOTV 1080p 16:9)

Ok
User defined...

Picel

Pixel

Cancel

FESTO
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Introduction to Festo CPSystem



FESTO

Module / Ressource

Building blocks

{ il

Application

Resource

-

Carrier

Basemodule

36



FESTO

Building Blocks

Carrier andproduct

Carrier Palette Product

Palete { (Smartphone)

I R

37



Product (Smartphone)

Back cover

FESTO

Inlay (optional)
- PCB

Covers are available in
four colours

- Fuses

Front cover

- Slot for screen

- An opening for Button
- Able to drill holes for screw thread

38



Terms & Definitions

Parts

A Set of all objects, excepRobotinos that are moving around
within a CP Lab / Factory.

A Parts get identified by a unique part numbeP{N9.
A 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

®
@

Pallet
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Standard Part Numbers

Supported part numbers

25
31

110/109/ 108/
107

111/112/ 113/
114

210/ 310/ 410/
510

x11/x12/x13/
x14 (x = 2,3, 4,5)
1yll/1y1”>/1y13
[ 1yld (y = 2,3, 4,
5)

26 /120/130

Pallet
Carrier

Raw material front cover blackdrey/ blue/ red

Back cover black frey/ blue/ red

Front cover black fHrey/ blue/ red

Front cover in black frey/ blue/ redincluding
/ / rear fuse/ both fuses

Front and back cover in blackdrey/ blue/ red

including / / rear fuse/ both fuses

Unknown workpiece / PCB / fuse

FESTO

A Supported part numbers are parts that can be booked into a
high-bay warehouse at simulation time t=0s.

A All other part numbers’ in particular userdefined parts® can
be generated and stored into a highay warehouseduring
production, butnot replicated in a warehouse at simulation
startup at t=0s.

40



FESTO

Standard Part Numbers

Some examples

Part number41l Part number513 Part number 121 Part number109
(blue, ) (red, PCB, rear fuse (black, both fuses back cover) (grey, raw material front cover)

41



Groups and Utilities

A Groupsdefine sets of parts somehow belonging to each other.

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

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

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

A Typically, groups are used to defineonesand restrictions wrt.
buffer positions of a highbay warehouse.

A 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.

&

&

/— Almost Final Products\

FESTO

&>

o
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FESTO

Carriers

A In CIROS two different kinds of carriers are supported
A CRFCARRIER: Carriers without Pallets

A CRL-CARRIER: Carriers including Pallets

2 3 ) ) e e (e (e oo o)) ) e (e e e e e o v |

A Carriers without Palletanust be used in cases in which a CP Factory Higly warehouse is part of the CIROS model, since the
workpieces will be stored and released together with pallets in this situation!

A In all other case<Carriers including Palletshould be used
A Rule of thumb according to the number of carriers used within a CIROS madet: carrier per conveyor belt.

43
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Resources and Buffers

A Resourcesare the production facilities (modules) of the CP Lab
/ Factory.

A Each resource is represented by a unique ID.

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

A Robotino is a special kind of a mobile resource.

A Some resources contaibuffers, like the highbay warehouse,
the robot assembly stationRobotinos and the branches.

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

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

44
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CIROS Model



CIROS Model

A Preliminary remark: Each CIROS model not only consists of the
modx ini files but also the foldersCFand Textures storing the
internal PLC programs and textures

A1t is highly recommended, to store each CIROS model in.a
separate folder!

A Important: Do not copy themodx ini files only, but the entire
folder containing the subfoldersCFand Textures too!

Mame

| CF
J Textures
4 | CIROS.ini
4 CIROS.modx

A CIROS project folder:

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

A Several users can work on the same model at the same time.
A When a user changes the model, other users will receive a notification.
A However, simultaneous changes and changes that crossed over time cannot be merged together.

FESTO
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FESTO

Model =s Structure

Elements in a model Model | Q) Model Name Type
v g1 Objects FH Polyhedron 1 Hull

A Structures of elements Object v & g':m':“mﬂ 0

A Model / Environment /D B

A Obijects: Logical unit Section / > & Workpieces

A Sections: Static body

A Hulls: Geometries Hull
A Positions based on coordinate system | | .

— @

A Hulls a [

A Geometric primitives
A Box,sphere etc.

A Polyhedron
A Vertex, Facet

v
e -
Wy -
{
- U
@

B LS HAN
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Model =s Structure

A Obijects in the structure tree
A Placed on the highest hierarchy in the model or
A Placed under an object

AObject-s nomencl atur e
A Parent object: superordinate object
A Child object: child of a parent object

A Usage
A For a clear structure
A Definition of static assembly

A Moving child objects
A During modelling: always
A During simulation: only when the object is an object assembly
A SelectobjectA right clickA EditA Assembly

] Model

v g Objects
> 21 Assembly
> g Normal_Object

FESTO
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Elements and Coordinate Systems

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

A World
A Object
A Section
A 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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FESTO

CIROS Model

Create a CIROS model

A Recommended way of defining a new CIROS Model
1. ChooseFILEA NewA Model assistant
2. Speci fy the modeCreats asuafoer wahnle saena raaind ae the model

3. Important: Do not select a robot, these ones are not the ones integrated within CP Lab / Factory! Chicogéy modeinstead!

g g

Destination | Fobot Selection | Options | Description | Summary

1 Destination | Fobot Selection | Options | Description | Summary

|74 WINDOW HELP

Mew v B8 MPS® system... (7) Model with robot

-

o Open.. Ctrl+0Q ; .
s Upen = File.. Ctrl+N Maodel name: Example 01 Please choose the following criterions:

Close .

E liridk: Eishitel Create a subfolder with the same name as the model Manufacturer. | Mitsubishi
Save Ctrl+5 .
Model assistant... Destination: Model: | <Please select>
Save as...
Canre all il Shifte © Ci\Users\tsbr\Documents\CIROS\Projects\Example_01 Browse
@ Empty model
Back |[ Net |[ Cancel

Back || Net || Cancel
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Window Layout

Model explorer ==»

Properties
window

{7 DATEL BEARBEITEN ANSICHT MODELLIERUNG PRO!

A-EHY 2B Q2 Ok d s

TS

GRAMMIERUNG ~ SIMULATION ~ EXTRAS EINSTELLUNGEN FENSTER HILFE

Al

SO kB N|#F

—

Physiksimulation
Prozessgeometrie

Available model

libraries
/1

Modell-Explorer X [ x|
A Model Name Typ 4 [ Festo CP System V319
4 @ Objekte o) Kurvesoa 1 Objekt » & CP Application
v ) CP-AM-MAG_BACK & Geometrie_Passive Ecke 1 Objekt b G 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] | -
Aligemein
Lage &\ Parameter far 'CP-L-Redirect 1'
GroBe & Material: <<Kein Material>>
Darstellung ) Template: <<Kein Template>>
Erweitert D+ Objekityp: <Arbeitsstation>
BMK & Steuerung: <<Standard>>
s 4 & Level of Detail
P r— & Anzeigen bei LOD: <<Kein LOD>>
Konnektoren 26 Anzeigen ab LOD: < <Kein LOD>>
Storung 2 Anzeigen bis LOD: <<mehrere LODs>> \
BemaBung

S \/iew Window

Model vs. real
time

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

0,00 13:39:3
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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

A Change user perspective onto scene
A Default cursor:

X

Edit mode

A Place, move, rotate objects within scene

_|_

A Crosshair cursor:

FESTO
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Standard Views

Untites * - CIROS Sudio (For Educational Purposes Only) - voce N

48 mE EDIT

h-=
-

MEN ®

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 @@ K
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

|

Left side view Right side view

Rear view

Bottom view

Top view

FESTO
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FESTO

View Used when Working with CIROS Model

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

A Conveyor belts, CNC milling stations, robot assembly
stations, warehouses, andRobotinosare placed on the floor
(z = 0mm)

A Carriers, deflections, sources, sinks, and application modules
flush with the conveyor belts- u

A Important

A Switching toTop Viewensures that the zvalues remain
constant when moving components within the scenery!

A Snapping into placeof modules works well iffop viewonly!
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Snapping into Place

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

A Just putting the phrases\pplication, CPLabModul, etc. on top
of each other is all one has to do!

A Same holds for mounting deflections, docking kits, and so on.

FESTO
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Floor and Background

A Floor can be activated or deactivated.

1. Right click inview window

2. Checkor unchecFIoor\

AFl oor -s si ze

1N ®

[

and

A OpenSettingsA Model optionsA DisplayA Floot

A Background can be adjusted.

A OpenSettingsA Model optionsA DisplayA Background

muster

Full screen Shift+ 0

Standard views >

QOrthographic view Ctrl+D

Move
Rotate

Zoom
Camera angle... Ctrl+L

Floor

Simulation control

C

FESTO

Model Options

Collisien detection
4 Display
Background

Elements

Floor

Handling
Kinematics
Object captions

Robots workspace
Selection
Sensors
Stereo
TCP
Transport
Fault simulation
» General

4 Tntarfarac

Coordinate systems

Adjust te model

.
Model Options

b
Display > Floor
Floor type
) Mo floor Line colon l:l
() Grid only Fill colon:
@ Filled grid
Position and size
K -33.3mm Width: 3528.2mm  Gridlines X: 18
¥i 473.6 mm Height 2798.5mm  Gridlines ¥ 14
z -3.4 mm

Compute gridlines

Collision detection
4 Display

Background

»

Display > Background

G

Coordinate systems
Elements

Floor

Handling
Kinematics

Object captions
Robots workspace

Selection

Sensors
Stereo
TCP
Transport

Fault sirmulation

m

@ Filled
Color

[¥] Activate color gradient

-]
-

’ Rotate by 90°

l

() Skybox

Restore defaults
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Import Data

A It is possible to import amodel from CAD data.

FESTO
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CRSystem Model Libraries



FESTO

Open Model Libraries Window

Modelling A Model libraries

MODELING

Model Explorer
Edit mode

Model libraries

Properties

Transport element snapping off

Object functions off

PLC Switch...

/0 configuration

3D marker

Geometry optimization
Path generation

Renderclone

Ctrl+Shift+ M

PROGRAMMIMG  SIMULATIOMN  EXTRAS  SETTINGS  WINDOW  HELP

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

B8 Festo EzQPC

& 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

A There are four groups containing CP Lab / Factory modules

CRApplication

CP AR
CP Factory
CP Lab

CP Mobile Robots

CPModels

A For each module there is a brief description and a tiny image.

Application modules

AR Marker for Festo Didactic Augmented Realit
CPRFactory based modules and stations

CRLab based modules

Robotino related modules

CPRLab standard systems with configured
MES4 v1 database

FESTO

Model Libraries

X!

ModLibs
B4 Additional axes
B4 Bus devices

%

~ & Festo CP System
B4 CP Application
B CP AR
B CP Factory
B CP Lab
=& CP Mobile Robots

= CP-Models

T e

B4 Festo MES

E4 Festo MPS 400

4 Festo MPS®

B4 Festo MPS® 500-FMS
E% Festo PLCSim Advanced
E& Festo Robotino®

B Geometric primitives
B Grippers

B Interactive elements
B LEDs and switches

E% Mechanisms

B4 Modeling essentials
B Object functions

B PLC

&4 Robots

Bk Sensors

B4 Transport

& Virtual human

CP System

CP System Modellbibliothek
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Model Library Festo CP System

CP Application

CRAM-CAM Camera inspection v B& CP Application
&h CP-AM-CAM
CRAMDRILL Drllllng = CP-AM-DRILL
CRAM-HEAT Heating tunnel & CP-AM-HEAT
. - . % CP-AM-IDRILL
CRAM-DRILL Drilling module with own PLC s CP-AM-IPICK
CRAM-PICK Pick by light with own PLC = CP-AM-LABEL
CRAM-LABEL Labelling printer & CP-AM-MAG_BACK e
&4 CP-AM-MAG_FRONT -
CRAM-MAG_BACK Back cover magazine # CP-AM-MANUAL
CRAM-MAG_FRONT Front cover magazine &% CP-AM-MEASURE
CRAM-MANUAL Manual working place 4 CP-AM-OUT B
CRAM-MEASURE Analog measurement 5 CP-AM-PRESS CP System Modellbibliothek
CRAM-MPRESS Muscle press e CP-AM-TURN
. > B CP AR
CRAM-OUT Workpiece output > B CP Factory
CRAM-PRESS Pressing » B CP Lab
CRAM-TURN Workoi flippi » E& CP Mobile Robots
orkpiece Hipping » B& CP-Models
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Model Library Festo CP System

CP AR

CRARGUI

CRAR QRCode 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

CRRASRS2B TR
CRRASRS3P
CRRBRANCH
CRRBUFB

Svh)=
crraurroe N -

CRFBUFROBMB - <

CRFBYPASS
CRFCARRIER
CRFDEFLECTION180
CRFFEEDROBM
CRFLINEAR
CRFRASS

CRFSINK
CRFSOURCE

< — 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 GPactory line with robot
CNC milling application attached to robot and box transfer
CRFactory base module with bypass belt

15 carriers for CHFactory base modulesvithout pallet
Passive 180 deflection

CNC milling application attached to robot and &Hinear
CRFactory 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
CRL-BRANCH Branch base module v & Festo CP System
CRL-CARRIER 15 carriers for CR.ab base modulesvith pallet » B CP Application
_ > Bk CP AR
CRL-CONVEYOR CRLab base module with a conveyor belt > B CP Factory
CRL-DEFLECTION90Passive 90 deflection ~ & CP Lab
CRLIIASRS12W Automated Storage Retrieval System for parts #: CP-L-BRANCH
_ _ _ /5 CP-L-CARRIER
CRL-SINK Sink to remove carriers, pallets, workpieces o CP-L-CONVEYOR
CRL-SOURCE Source to generate carriers, pallets, workpieces &% CP-L-DEFLECTIONS0
&% CP-L-IASRS12-W Add
& CP-L-SINK
&% CP-L-SOURCE
» E& CP Mobile Robots CP System
» B CP-Models
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Model Library Festo CP System

CP Mobile Robots

CRMRB m: Robotino for boxes

CRMRC Robotino for carriers

CRMRDOCK Docking kit to be mounted on branche:
to enable (un)docking maneuvers by a
Robotino

CRMR-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

CRModels

CP Lab 404

CP Lab 404

CP Lak408-1

CP Lab 41a

SAP4School

Standard CP Lab system with four stations and configured MES4 v1
1. Front cover magazine

2.  Analog measurement

3. iDrill

4.  Workpiece Output

Standard CP Lab system with six stations and configured MES4 v1
1. Allmodulesin CP Lab 402

2.  Back cover magazine

3. Pressing

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

2. Pick by light

3. Labelling

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

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

A For almost all components there is a secti@iP Systenas being part of the g“"w

corresponding Properties menu. E;\:i.’iitﬁiﬁﬁﬁﬁ
A Represents the options that can be defined at the HMIs of a real CP Lab / Factory ESM
A MES ID e
A Traffic jam control Ex”
o

B Linked models -

A Behavior of branches

mn

v v

A Energy saving (stopping the belts whenever possible)

roperties b
A Additionally, one can configure some CIROS internal parameters not available on a . Popery
real CP Lab / Factory. Vetaten e

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)

AMES ID = 04 Default mode without using MESé4=

AMES ID > A8 MES4 mode

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

A If the MES ID of at least one component is greater 0, 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

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
Physics simulation
Process geometry
CP System

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

A Typically, MES ID is defined with one of the two ideas below:

A Based on the MES IDs of a similar real CP Lab / Factory. SR
A According to the default process to be performed, starting e

with MES ID = 1 for the component which is executing the Dimension
first step of the process. Visualization

Extended
Info
A Constraints gf:d_ient |
A MES IDs must be unique throughout the entire model . EZ:?::DTECW
A Each MES ID must be greater 0. :;:E:urmg
A Definition of IDs within CIROS and MES4 must match each Physics simulation

Process geometry

Oth er. 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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CRAM-IDRILL

Configure xaxis linear drive

1. Configure axis lower limit, upper limit and maximum velocity.

1. In Model Explorer, selecERAMHDRILLA Mechanik

2. In Properties, select\xesA Axis parameters

3. Adjust Lower limit, Upper Limit and Max. velocity.

| Model Explorer

A Model
v g Objects
v g CP-AM-DRILL
» g Geometrie_App_Bohren

&\ Geometrie_App_Bohren_CPS

£\ ObjectReplacer

>
1.1 | 5 2 Mechanik
>
> &\ Sensor_F5_Lagerichtig

Properties 13
General ~
Axes: Lower limit: -23.00 mm
Paose
Dimension Mo, Section Upper limit:
Visualization ; 0 XAchse Acceleration: 100.00 mm/'s*
Extended
Info
v Axes Home position: 0.00 mm
DH parameters Apply current pose as home position:
Axis parameters | 1.2 SR
1l
ORL or this axis
Bus client For all axes
Collision detection
Connectors
Fault v

2. ltis possible to see the position of the drill bit in model window.

1. In Properties, select\xes”A DH parameters

2. By dragging the scale{Achseat bottom, the drill bit will move accordingly

Jodel Explorer

x|

Al Model
v # Objects
v & CP-AM-DRILL

» g\ Geometrie_App_Bohren
> g Geometrie_App_Bohren_CPS

2 Mechanik

>
> g ObjectReplacer
>

2 Sensor_FS_Lagerichtig

1 object selected

| Name Type
ﬂ_ Bohrmaschine B Object
& YAchse Object
& KAchse Object
£ Bohrmaschine A Object
|:§ Inputs Folder
E Outputs Folder
FEN .o

W <

-

I v

roperties
General fad
Pose Kinematic chains: Movement: | Translation -X  ~
Dimension &Y Mechanik 3 0.00° %
Visualization * Basis
Extended - ; Xhchse %
= T
v e 2.1 =]
DH; T
Axis parameters Mumber: 0
ORL
Bus client
Collisien detection Show kinematics
Connectors
Gamepad 10 “23mm 1 95 mm
Fault ~
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CRAM-IDRILL
ObjectMechanik (1)

A The objectMechanikhas typeMechanism It is adouble acting
cylinder.

A Object type double acting cylinder in CIROS has following
attributes, which can be assigned to I/O. By default, following
attributes are connected.

A The attributes can be viewed ifRAM-DRILLA MechanikA
SectionXAchseA PropertiesA Mechanism & v

~ 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
> @ KAchse

A i i i (@) ZAchse
Note: Terms might varies in different language. &\ 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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CRAM-IDRILL

ObjectMechanik (2)

v g Mechanik
£ Bohrmaschine_&
£ Bohrmaschine_B

£ Xhchse
£\ YAchse
A 1t is possible to assign own I/O to the attribute. E Inputs
» |2 Outputs
A In this example, Aranalogoutput ActualXPositioris assign to the % -
attribute Actual position. & 7o
General
1. Add a newanalogoutput with nameActualXPositiorin object Pose
Mechanik v
2. In Model Explorer, selecdERAM-DRILLA MechanikA Section e
XAChse 3 xechar?ism
23asuUrng

Process geometry

FESTO

In Properties, seleciviechanism

In Attribute table, select the rowActual position [output]

Click on the drop down list at the bottom, seleétctualXPosition
ClickApply.

S T

<Nothini>

Output Index  Type  Value Connected inputs
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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CRAM-IPICK

Configuration in properties section CP System

Property Description N

E VO connections

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

General

Target number  Part number of the part to be S
Dimension Working time (s) 500

replicated by the worker (valid for

Extended

CIROS default mode only).

ORL
Bus client
Collision detection

Connectors
Gamepad IO
Fault

Measuring
Physics simulation
Process geometry
CP System
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CRAM-MAG_BACK

Configuration in propertiessection CP System

Automatic Mode

Colour Workpiece

Il n - Automati c Mo
will be filled automatically during
simulation.

Defines the color of the back cover:
stored in the magazine. By enabling
- Manual Override
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

7
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CRAM-MAG_FRONT

Configuration in propertiessection CP System

Automatic Mode

Colour Workpiece

Workpiece

Percentage Rotatec
Workpieces

Il n -Automatic Mode® t h

automatically during simulation

Defines the color of the front covers stored in the
magazine. By enabling
can specify the color of each individual cover to b
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.

Default
orientation

Rotated
orientation

B —————
e o e ©

.‘

]

|}

|

|Propertie5 X|

E;eneral Parameter | Value

se
oi i B WS _Quelle_Senke_1

imension
Visualizati Automatic Mode Enabled

isualization

Color Workpiece Black -

Extended - |—

Info

ORL

Bus client
Collision detection
Connectors
Gamepad IO
Fault

Measuring
Physics simulation
CP System
Process geometry

Python

R \Workpiece
B Replicator WS_1
Percentage Rotated Wo..

Manual Override

Grey
Blue
Red

Color Workpiece
Color of the workpiece to be replicated

Front cover without holes |+

—p

Raw material
Front cover
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CRAM-MANUAL

Configuration in propertiessection CP System Default

orientation

Rotated
orientation

Working time (s) Working time required by the worker to finish an [Properties X
operation (valid for CIROS and CIROS/MES4). E:::’a' ;rog:rtl:m — Value
Target number Part number of the part to be replicated by the 5;::::;1"0 ) Warking time () 5.00
worker (valid for CIROS default mode only). tended _ ;Zr;:aﬂt:’:ﬂf:;; 210
Percentage Faulty Fault injection option. In case the worker must Ig;i Eememgeiﬂu:w Euses gear ggg
Fuses replicate workpieces with fuses, one can specify Bus client pZIEZZIZEZRZL?;J:Z;;T:;S 0.00
the percentage of -fau Collision detection
fuses are highlighted in red) . Emptdm
Percentage Rotated Fault injection option. Percentage of workpieces E::;tsurmg

Workpieces placed in a rotated orientation (upside down).

Faulty fuses are
shown in red

Physics simulation
Process geometry
CP Systemn
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CRAM-MEASURE

Configuration in propertiessection CP System

Measurement Variation Fault injection option, adds some random
-noi se® with Gaussi atl
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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CRAM-OUT

Configuration in propertiessection CP System

AutomaticMode I n - Automatic Mode® wor
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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CRAM-TURN

Configuration in propertiessection 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.

Visualization
Extended

Info

ORL

Bus client
Collision detection
Connectors
Gamepad 10

Fault

Measuring
Physics simulation
Process geometry
CP System

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

Frant cowver

Gripper Position

Which kind of workpiece should be rotated upside down?
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CPRFBRANCH / CR-BRANCH

Configuration in propertiessection CP System

Traffic Jam
Conveyor Belt

Behaviour of
Carrier Shunt

Stop carrier if conveyor belt is occupied.
Stop conveyor belt while application is running.

Percentage of carriers without an order turning to th
right.

Collision detection
Connectors

Fault

Measuring

Physics simulation

CP System

Process geometry

Python

IProperties X‘
Seneral Parameter Value
s, B SPS_Weiche
Dimension MES ID
Visualizati
E)';“a:ad o Traffic Jam Disabled
I fen 5 Conveyor Belt Disabled
e Behavior of Carrier Shunt 50%
ORL
Bus client
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FESTO

CRFRASS

Configuration in propertiessection CP System

Traffic Jam
Conveyor Belt

Behaviour of
Carrier Shunt

Automatic Mode

ID for the box

Percentage
Faulty Fuses

Stop carrier if conveyor belt is occupied.
Stop conveyor belt while application is running.

Percentage of carriers without an order turning to th
right.

In automatic mode PCBs in the box will be created
automatically regardless of buffer in MES4.

If the box is not created by MES, this will be the ID ¢
the box.

Percentage of -faulty®
assembly station. Faulty fuses are highlighted in rec

Properties
g;neral Parameter Value
D_Se ) B SPS_Roboter
V_.me:s.c: MES ID 0
Bl;ua;ze;lon Traffic Jam Disabled
| fen & Conveyor Belt Disabled
nto Automatic Mode Enabled
ORL
Bus client B Buffer_RASS_1_1
Culsl-c-len detect 1D for the box (if not cre.. 99
ollision getection B Werkzeug-Sicherung
Connectors
Percentage Faulty Fuses 10
Fault
Measuring
Physics simulation
CP System
Process geometry
Python
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CRMR-C / CRMR-B

Configuration in propertiessection CP System

X

RFM ID Unique ID, mandatory for the Festo Fleet Managert  eroperies
get access to a particular Robotino . General
Paze
Dimension
Visualization
Extended
Info
ORL
Bus client
. Collision detection

NOte . . . Connectors

A CRMR-Cstands forCyberphysicaiMobile RobotCarrier. Gamepad 10

A CRMR-B stands forCyberphysicalMobile RobotBox. Fault

Measurin
A RFMstands for Robot Fleet Manager. Physics onuiaton
Process geometry

CP System

Property

Value

B RFMController
RFM ID
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CRMR-DOCK

Configuration in propertiessection CP System

Unique ID, mandatory for the Festo Fleet Manager t

Station ID
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 carridRobotinos.

| 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

A 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.

A 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.

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

FESTO

87



FESTO

Sources and Sinks

Remarks

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

‘ ‘ ‘ Q< Rotated by 18@&

! | Rotated by 9@\ Rotated by 9G\

| ‘ / counterclockwise clockwise

=== Not rotated ===
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Sources and Sinks

Configuration in propertiessection CP System

Automatic Mode

If enabled carriers / pallets / workpieces within the
range of the sink will be removed automatically
during simulation.

Properties X |
General Property Value
Pose El CP-F-Sink
Dimension Automatic 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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FESTO

Adding New Libraries to CIROS e fortsvcaters e Gy o) T

H H % Model Explorer CirleT
1. Open an already existing model or create a new CIROS model like g Edit mode e
i Meodel librarnies Ctrl+ Shift+ M

shown before.

Properties Alt+Enter

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

2. Open the model libraries window
A MODELIN@, Model librariesor
A CTRL + SHIFT +M

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

4. ExecuteA d d f ol de= t o st
Select the folder in which the model library to be added is stored and
pressOK
>
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