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From shop floor to top floor
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SMART FACTORY - Industrie 4.0

@ Unified architecture over all interfaces

*  Everythingis a node

Con::ition Settings IP Address Value:
—  Only thing to handle is a node
— Interface will not change Rack No. | Value:
— Completely mappable to OPC UA
Status
*  Examples
Control
— Controlling a connection
*  Settings are stored in nodes o
& Variables Digital DIl
— Addresses Inputs
— Timeouts
DI 2

— Accessing process data
* APLCvariable is represented by a node
— Remote-Procedure-Call on the server

¢ A Method node is called

Starting and stopping is performed by writing into nodes
Getting the current status of a connection by reading a node

Value:

Path:

Value:

Path:

t192.168.0.141"

true
DB3.DBX 0.0, Bool

true
DB3.DBX 0.1, Bool
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SMART FACTORY - Industrie 4.0

HHHE System architecture

Modular plugin system
—  Easily extendable

External Interfaces

Custom Static

HTTP files REST API Configuration

— No need to restart the system
— Resource saving

Database
Interface

Integrated web server
— Remote configuration via web technology
—  Deployment of web apps

Actual Data

Backend Databases

Node tree :
CoDaBix.Engine O Web server

CoDaBix.Host

—  Serving static files

Database backend
— Configuration storage _

— Historical data Operating system

. Process automation & customization
— Online scripting engine
—  User-defined node structure

=
== TRAEGER oe 23.01.20 A

INDUSTRY COMPONENTS



« CoDaBiXx.com

SMART FACTORY - Industrie 4.0

@ Connect to production machines and sensors

*  Connect to any device
—  Plenty of already implemented protocols

— Extendable by proprietary protocols via the Plugin SDK
(upcoming feature)

*  Readreal time data based on triggers
— Timer trigger (sample rates theoretically down to 0 ms)

QQ

Extendable via
Plugin SDK

— Event trigger (e.g. edge of a boolean value)

— Conditional trigger
@ TCP/IP ._[‘C’ o23.

Serial Busses

. Create historical data
— Integrated database

—  Snapshot a set of values Ay *ﬂodbus OMRON
—  Onvalue change or trigger
based SIEMENS wAaco
$7-1500, $7-1200 Allen-Bradley
$7-300, $7-400
LOGO, S5, ...

BECKHOFF  ~=MITSUBISHI
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SMART FACTORY - Industrie 4.0

e Synchronize, exchange and monitor data

*  Horizontal data exchange for e.g.
— Synchronizing workstations MysaL
— Sharing data between MES and machines

*  Exporttoand import from
— Existing database
—  Structured file

*  Monitor and control data in real time . :@:

— CoDaBix® Dashboard
—  Custom HMI based on REST JSON API

MMMMM

Extendable via
Plugin SDK

== TRAEGER e 23.01.20 6
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SMART FACTORY - Industrie 4.0

a Access cloud services

*  Publish your data
— Convert data into required format

. Google
—  Execute on triggers Cloud Platform
SMQTE o
. Remote monitoring {REST } A Mazon
— Interpret data in real time and webservices"
publish results “5oPC UA

aﬁ

Extendable via
Plugin SDK

*  Remote control
—  Fetch and validate data from cloud
—  Execute user-defined function (Remote Procedure Call)

== TRAEGER e 23.01.20 7
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== SMART FACTORY - Industrie 4.0

Automate and customize with built-in Scripting Engine

*  TypeScript programming language
— Standard JavaScript libraries available
— Interface for node access
— Compiles to .NET Intermediate Language at runtime

[ CoDaBix - Configuration x

< C | @ Nicht sicher | 192.168.0.164:8181/config/

*  Online editor
— IntelliSense e oo foeeion 0 ¢ ettt et 0 ¢ =
* Syntax highlighting

* Tooltips

1 1
2 2
3 let value = false; 3 let value = false;

4 let nodel = codabix. findNode("/Systen/Devices/UniPi De 4 let nodel = codabix.findNode("/Systen/Devices/UniPi De™
5 let node2 = codabix. findNode("/System/Devices/UniPi Dé 5 let node2 = codabix.findNode("/Systen/Devices/UniPi De
6 6

7 7
8 8

while (true) { while (true) {

value = !value; value = !value;

A . 9- 11ogger.log("Value: " + value); 9+ Togger. log("Value: " + value);
. m pl 10 10
utoco etion 1 await codabix,writeNodevaluesAsync( [ 1 await codabix.writeNodevaluesAsync(
12 12 {
D'ff H 13 node: nodel, 13 node: nodel,
- | view 14 value: new codabix.Nodevalue(value) 14 value: new codabix.Nodevalue(value)
15 + 15 +

Toggle Diff Editor |~ Go Live

v X

. Use cases
— Create conditional triggers

—  Process data
— Automate the control of machines and processes

—  Export data to files
— Add custom functionality

" TRAEGER.De 23.01.20 8
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SMART FACTORY - Industrie 4.0

Configuration and administration

*  Configuration via web interface dezvenan e

< C ® Nicht sicher 192.168.0.164:8181/config/ |

— Remote access Nodes R ——
[ s R ~/®eDODB
Browser based T —— + 1] System 5 :;“e :\S:\ay Name gnua\ Value \L/].Tl‘\::sl'ype Description :.azm Status.

‘Analog Output 1 of UniPi 5103 Good
L] Nl . D oot D01 False Boolean 00 Good
oy DO2 DO2 Fal: Boole 0.1 ‘Good
ORI H . x5 User Groups » ¢l OPC-UA Client Device D alse oolean 00
— No compatibility issues orevaden D oos Fse  Booken
e bl P Device 0 Dpo4 DO4 False Boolean 03 Good

</> Script Interface » ¢] C Device

Plugins
Interfaces
Exchange
. Node management
» In

— Create node links e

(D) About D oo3

— User defined node structure © on B oot il [

— Import and export configuration as XML

. Access control
— User groups management

— Configurable for every subtree

*  Operation of CoDaBix®
— Execution as system service
—  Backup functionality

" TRAEGERo: 23.01.20 9
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SMART FACTORY - Industrie 4.0

@ Unify, harmonize and extend interfaces

*  Node structuring and linking
— Design interfaces according to requirements
—  Restructure machine data
— Aggregate data from various sources
— Decouple interface from underlying data source

*  Custom node action handler
— Implement virtual machine nodes
— Handle data conversion and scaling on the fly
— Create notifications on definable conditions

=™ TRAEGERDe
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Machine 01

Duration

Quantity

IEnAEnn

Temperature

Current Job No.

CoDaBix®

23.01.20

PLC

External
temperature
sensor

Column entry
from
Job DB table
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©\;' Uniform infrastructure

Plant 1 Plant 2 [...] Plant 1 Plant 2 [...]

Factory 1 Factory 2
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SMART FACTORY - Industrie 4.0

@ Cascade multiple CoDaBix instances

*  Data collection
— Collect and buffer data locally
— Bundle and publish data

—  By-pass connection breakdowns

. Remote Management
— Configure and manage plugins
— Roll out updates
—  Configure Operating System properties

*  Private Cloud
— Keep your data local
— Integrated historical database
— Access data via interfaces
* RESTJSON API
* OPCUA Server
*  MQTT

R ——————————
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SMART FACTORY - Industrie 4.0

Supported systems

*  Operating Systems
—  Windows 7 SP 1, Windows 8, Windows 10 (with .NET Framework 4.7.2) --
—  Windows Server 2008 and upwards

—  Every OS supported by the .NET Core Runtime . -
<

*  Linux
— Red Hat Enterprise Linux

— CentOS

A\
— Oracle e
— Fedora

— Debian

— Ubuntu

— Mint

— openSUSE
— Alpine Linux

*  Mac 0S 10.13 and upwards
* Docker Container ARM
. Hardware
— Recommended: Dual-Core CPU, 4 GB RAM AM D ‘l

— Runs on Raspberry Pi 2,3 and 4 < inter)

— ARM32, ARM64, x86, x64 platforms
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”»

-

@ Industry 4.0

PLC-Connect

Event-Driven loT

all

Runs Anywhere

Database Connect @ @

Historical Data  Highspeed
Data Flow
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