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 European XFEL: 3.4km
« FLASH: 300m
« DOOCS control system
* 1000s of devices
* 100s of computer nodes
* Devices are mix of
 Commercial
* |n-house development
» Collaborator’s contribution

A machine to machine communication protocol
for industrial automation.

* Open - freely available and implementable
without restrictions or fees

* Cross-platform - not tied to one operating
system or programming language
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» Service-oriented architecture (SOA)

OPC UA to DOOCS Server Architecture

Device-Specific Communication Every new hardware needs

DOOCS Server a communication module
Communication Logic Application Logic implementing the device’s

Device ' O Control Panel (jddd) protocol as part of its
Properties < > O DOOCS integration.
AN
Data Storage (DAQ)
By separating communication

OPC UA-Based Communication and application logic, the

N
OPC UA OPC UA Pub/SUb Application SISOl I communication module can
Server DOOCS Server DOOCS Server (Matlab, Python) be device-agnostic and is

Front-End Device

O reusable. The device's

<GET/SET> O properties are dynamically
generated and available as

DOOCS properties.
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User Interaction

Performance Metrics

DOOCS-Based Feedback: Round-Trip Time vs. PLC Cycle Time Feedback: Behavior Under Load
Beckhoff OPC UA Feedback Test parameters: 100
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Slope = 3.52

' ignal 2 Hz. :
Time between Bursts (10 Hz) 2 Hz square input signal, sweep O Z Test results:

Client update-period 1ms. Round-trip time remains constant until the system is ,overloaded®.

Measure rising-edge delay between . System load with 1000 variables: ~70% CPU, ~13MB/s ethernet.
input and output signals.
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Conclusions:

CPU load is the limiting factor for scaling.
Code performance improvements might be possible.

Test results:
Round-trip time is proportional to PLC

Rourd-Trip T cycle time in the measured range. Using many small variables is a ,worst-case“ scenario. Arrays or
10 Hz feedback requires other ,large“ variable types are more efficient.
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