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Automation at EuXFEL.: introduction

Karabo is a distributed control system that has been designed, developed and used at
European XFEL.

Automation is performed at multiple levels within the control group, and here are a few
examples:

P

Karabo automated deployment via ansible playbooks: This involves rolling out and
deploying new versions of both the control framework and equipment/device updates.

Beckhoff Assistance: Devices controlled using Beckhoff can be automatically started
with this assistance. It can be used for a single device or multiple devices.

Karabo Scan Tool: This tool helps in data acquisition while synchronously moving
several actuators and motors.

v Gain Curve Scan: device that is used to scan the undulator cell gap.

Beamline alignment (R&D project, in progress)
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Automation at EUXFEL: a successfully story

When a topic is restarted, many devices need to be manually started (instantiated).

Recently, a broker incident occurred at the MID instrument, requiring the broker to be restarted.
This shared broker with the HED instrument caused two topics to be restarted using deployment
scripts and the recovery portal.

Issue: |:{> First automated step: |:{> Second automated step:

Broker needs to be Stop and restart topics using : :
Restarted Ansible playbooks Start devices using recoveryPortal
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Automation at EUXFEL: a successfully story

Issue Stop and restart topics Start remaining devices

MID BROKER UN-ACKNOWLEDGE MESSAGES -
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Automation at EUXFEL: a successfully story

Issue Stop and restart topics Start remaining devices

MID BROKER UN-ACKNOWLEDGE MESSAGE

karabo_tag: 2.17.0 name: cppServer/hed_loop_2
karabo_gui_tag: 2.18.0 prefix: cpp
karabo_dataloggers_tag: 2.17.2 options: >
karabo_broker: "{{ hed_broker }}" autoStart [0]={BeckhoffCom.deviceId=HED_RR_SYS/PLC/2 BeckhoffCom.serverUri=tcp://hed-rr-sys—plc-2:1234 BeckhoffCom.createGenericDevices=tri
karabo_broker_topic: HED

: . — name: middlelayerServer/hed_hex_7
karabo_gui_host: hed-rr-sys-con-guil

prefix: middlelayer

karabo_gui_port: 44444 options: "{{ server_mdl_opt }}"
karabo_project_db_host: exflkardb

karabo_config_db: configDatabaseHED - name: middlelayerServer/hed_hex_9
timeserver_name: HED_RR_UTC/TSYS/TIMESERVE prefix: middlelayer
server_bound_opt: "Logger.priority=INFO ti options: "{{ server_mdl opt }}"
server_mdl_opt: "timeServerId={{ timeserve

— name: middlelayerServer/hed_loop_1
prefix: middlelayer
options: "{{ server_mdl_opt }}"

webserver_opt: "--port=8080 --webserver_ag
adqDigitizer_tag: 4.5.9-2.17.0
agipd2Control_tag: 1.1.3-2.13.7
agipd2Timing_tag: 1.0.0-2.16.0

|

name: middlelayerServer/hed_attn_1

agipdMiddleLayer_tag: 2.6.1-2.16.5 prefix: middlelayer
apitechAttenuator_tag: 1.0.4-2.17.0 options: "deviceClasses=ApitechAttenuator {{ server_mdl_opt }}"
aravisCameras_tag: 1.9.11-2.17.0
beamImagingUnit_tag: 1.3.11-2.16.2 device_packages:
beamQualityAssignment_tag: 1.0.2-2.13.7 - name: Beckhoff
Beckhoff_tag: 4.14.5-2.17.0 tag: "{{ Beckhoff_tag }}" _ hOStS . al'L
BeckhoffAssistant_tag: 1.4.0-2.13.6 - nane: ??C'B‘"“;;I’f‘;;rt“c'{ tag 1) *
- " ag: " eckhoffInterlock_tag }}" .
BeckhoffInterlock_tag: 1.0.1-2.10.0 ~ name: beanTmagingUnit environment:
cemon_tag: 1.3.1-2.17.0 tag: "{{ beamImagingUnit_tag }}" « 5B . . n
clockAndControlML_tag: 3.0.1-2.13.7 _ name: vacuumSection KARABO: {{ insta ll_dlr }}/ ka rabo
ComponentManager_tag: 0.4.4-2.11.0 tag: "{{ vacuumSection_tag }}" " : 3 i i
CompoundRefractiveLens_tag: 1.3.6-2.16.0 — s SUItSysten PATH: "{{ install_dir }}/karabo/bin:{{ ins
deviceClone_tag: 0.3.0-2.16.2 tag: "{{ SlitSystem_tag }}" t k 2
doocsDevices_tag: 1.11.3-2.17.0 - name: jjAttenuator aSKsS:

doocsML_tag: 1.1.4-2.16.6

epicsDevices_tag: 0.9.2-2.13.2 - include: retrleve—faCtS'yml

ePixControl_tag: 1.1.3-2.16.5 - name: start all device servers
ePixReceiver_tag: 1.3.1-2.16.5 :

fastAdc_tag: 3.0.6-2.17.0 include: daemontools.yml
functionGenerator_tag: 1.0.4-2.16.2

genicamCameras_tag: 3.11.12-2.17.0 vars:

state: started
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Automation at EUXFEL: a successfully story

Issue Stop and restart topics Start remaining devices

MID BROKER UN-ACKNO

CTRL_CANDR_TEST/MDL/RECOVERY_PORTAL|recover_scene

Load Device List 222321103926 ~| | 10minutesago |  1hourAgo ldayAgo | lweekAgo

karabo_tag: 2.17.0 name: cppServer/hec
karabo_gui_tag: 2.18.0 prefix: cpp
karabo_dataloggers_tag: 2.17.2 options: >
karabo_broker: "{{ hed_broker }}" autoStart [0]={Bec

=tru

karabo_broker_topic: HED .

. : — name: middlelayerSe . Selection is cumulative: All, None and Invert buttons act on
karabo_gui_host: hed-rr-sys-con-guil prefix: middlelayer (2) Select devices to recover or reconfigure the fitered view but alter the ful lst of devices.
karabo_gui_port: 44444 options: "{{ server_mdl_opt }}" IEIEIE
karabo_project_db_host: exflkardb Selected Device id Classid Serverid state 2
karabo_config_db: configDatabaseHED ~ name: middlelayerServer/hed_hex 9 EE™ (CTRL_CANDR_TEST/MDL//PROPERT_TEST_L PropertyTestuDL  middielayerServer/configTestl | NORMAL

: X X false CTRL_CANDR_TEST/MDL//PROPERT_TEST_14 PropertyTestuDL  middielayerServer/configTestd | NORMAL
timeserver_name: HED_RR_UTC/TSYS/TIMESERVE refix: middlelayer k

FsEiaie: HEDRRC AT AT i e o rmoimar s e mitirserionies [N

Nt S ) : ’ - 3| mbe  CIRGWORTESTMOUPROPERTTESL2  PopertyfeioL middelyerseneonties2  NORMAL
server_mdl opt N timeServerld={{ timeserve ~ name: middlelayerServer/hed_loop_1 4 [ False CTRL_CANDR_TEST/MDL//PROPERT_TEST_23 PropertyTestMDL  middlelayerserver/configTest3  NORMAL
SELSRMISLANE: *RTCR islemiedy pravec RumaGE T e T
adgbigitizer_tag: 4.5.9-2.17.0 bptions: {1 server_ndl_opt }}" (DR |CTRLCWRTENOUPRORTIESS | [mopenytesiot | midaeesenerondgress (R
agipd2Control_tag: 1.1.3-2.13.7 - =

i imi & . Devices Selected
agipd2Timing_tag: 1.0.0-2.16.0 — name: middlelayerServer/hed_attn_1 El

agipdMiddleLayer_tag: 2.6.1-2.16.5 prefix: middlelayer
apitechAttenuator_tag: 1.0.4-2.17.0 options: "deviceClasses=ApitechAttenuator {{ server_ _

aravisCameras_tag: 1.9.11-2.17.0

(3) Start recovery of devices or configure them Change State Before Config ¢ 214 this will attem
: X " , Pt to bring some devices into a state which allows more
beamImagingUnit_tag: 1.3.11-2.16.2 device_packages: ] configuration options. Motors e.g il be switched off, and cameras stop
beamQualityAssignment_tag: 1.0.2-2.13.7 - name: Beckhoff acquiring. The previous state is not recovered afterwards.

Beckhoff_tag: 4.14.5-2.17.0 tag: "{{ Beckhoff_tag }}" — hosts: all Se——

BeckhoffAssistant_tag: 1.4.0-2.13.6 ~ mame: BeckhoftInterlock

tag: "{{ BeckhoffInterlock_tag }}" _

BeckhoffInterlock_tag: 1.0.1-2.10.0 ~ name: beamImagingUnit enviro nment:

ccmon_tag: 1.3.1-2.17.0 tag: "{{ beamImagingUnit_tag }}" n .

clockAndControlML_tag: 3.0.1-2.13.7 _ name: vacuumSection KARABO: {{ pl] \
ComponentManager_tag: 0.4.4-2.11.0 tag: "{{ vacuumSection_tag }}" .

CompoundRefractivelens_tag: 1.3.6-2.16.0 - na,ae; SlitSystem -t PATH: "{{ insi

deviceClone_tag: 0.3.0-2.16.2 tag: "{{ SlitSystem_tag }}" 't k A

doocsDevices_tag: 1.11.3-2.17.0 — name: jjAttenuator asKs:

doocsML_tag: 1.1.4-2.16.6

epicsDevices_tag: 0.9.2-2.13.2 - include: retrleve—faCts'yml

ePixControl_tag: 1.1.3-2.16.5 - name: start all device servers
ePixReceiver_tag: 1.3.1-2.16.5 :

fastAdc_tag: 3.0.6-2.17.0 include: daemontools.yml
functionGenerator_tag: 1.0.4-2.16.2

genicamCameras_tag: 3.11.12-2.17.0 vars:

state: started
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