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LabVIEW based

Targetscanner Project
— Start: 1999 with LabVIEW 5.0
— Publication: 2001 LabVIEW 6i

~Automated Thickness Measurement of Targets and Degraders*
Virtuelle Instrumente in der Praxis -

Begleitband zum Kongress VIP 2001

Rahman Jamal /Hans Jaschinski (Hrdg.)

Heidelberg Huthig, 2001

Praxiswissen Elektronik-Industrie: Mef3technik

ISBN 3-7785-2829-7

— Last update: 2021 with LabVIEW 2021 SP1
— Repository: https://git.gsi.de/EE-LV/EE-HB/TargetScanner
* Tag: Release-1-1-4

Migration to LabVIEW NXG 5.1

— Depricated before migration was finished.
i Jm
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https://git.gsi.de/EE-LV/EE-HB/TargetScanner

Review LabVIEW Project
=== 1l

Show separate VIP 2001 talk.
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Targetscanner Sketch
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PyAcdaq: Python based Automation Control and Data Acquisition
(inspired by CS/CS++) I= =1l

Actor based, https://git.gsi.de/EKS/Python/ACDAQ/PyAcdaqg/-/tree/master/src/pyacdaqg/actor?ref type=heads

— Actor based approach demontrated with ESR/SIS-18 Bakeout System
https://git.gsi.de/EKS/Python/ACDAQ/VacuumHeatingSystem

Asyncio based’, https://git.gsi.de/EKS/Python/ACDAQ/PyAcdaq/-/tree/develop/src/pyacdag/asyn?ref _type=heads
- Based on asyncio avoiding problems with multi-threading or multi-processing
* One process — one thread - one single memory space

e Simple synchronization methods available
— Barriers, Conditions, Events, Locks, Queues, Semaphores

— Separation and loose coupling of Operation-, Control- and Device-Layer by MQTT

— Scaling by distribution — Processes / Computer Nodes
Extensible with other Open Source Tools — Database, InfluxDB, Grafana as necessary

More features could be added, if adopted in community.

* With experience during migration of some Artemis LabVIEW programs: https://git.gsi.de/EKS/Python/Experiments/Artemis
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https://git.gsi.de/EKS/Python/ACDAQ/PyAcdaq/-/tree/master/src/pyacdaq/actor?ref_type=heads
https://git.gsi.de/EKS/Python/ACDAQ/VacuumHeatingSystem
https://git.gsi.de/EKS/Python/ACDAQ/PyAcdaq/-/tree/develop/src/pyacdaq/asyn?ref_type=heads
https://git.gsi.de/EKS/Python/Experiments/Artemis

PyAcdag Asyn

Simplified UML Class Diagram

https://apps.kde.org/de/umbrello/

Exception Base
/ I \ I
( a@dataclasss» lﬂdlt.ldlﬁh\
ExitApplication TimeoutErrar AsynBase e F—
p ar MQTTClentConflg | ™, MOTTWIIl
#_com_interface
DeviceError AsynBaseDevice pip———— | AsynCominterface
r ] A
S Dl S AsynSerialinterface | | AsynSocketinterface
#_ser$ #_readex
aloserial AloSerial asynclo.StreamReader | | asynclo.StreamWriter
H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 6



https://apps.kde.org/de/umbrello/

Python Packages | Tools

=  MQTT Explorer Q search

Asyncio built into Python _ _
https://docs.python.org/3.12/library/asyncio.html

Aioserial: Serial communication
https://pypi.org/project/aioserial/

MQTT v5 Network Protocol (publisher/subscriber)
https://mosquitto.org/

aiomqtt: https://pypi.org/project/aiomqtt/ based on: . 0h % fomem oox|x x
paho-mqtt: https://pypi.org/project/paho-mqtt/ " - O o
~  Generic GUIs
*  MQTT-Explorer: https://mqtt-explorer.com/ . _ y
*  MQTTX: https://mqttx.app/ v = e | -
Pint: https://pypi.org/project/Pint/ L; .
~  Physical units ® Customer
~  https://pint.readthedocs.io/en/stable/ EMOX-Gloud
Tkinter GUI Widgets S ——
https://docs.python.org/3.12/library/tkinter.html o ows-01@54 218.104.. .

“msgt: "

¥
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https://docs.python.org/3.12/library/asyncio.html
https://pypi.org/project/aioserial/
https://mosquitto.org/
https://pypi.org/project/aiomqtt/
https://pypi.org/project/paho-mqtt/
https://mqtt-explorer.com/
https://mqtt-explorer.com/
https://pypi.org/project/Pint/
https://pint.readthedocs.io/en/stable/
https://docs.python.org/3.12/library/tkinter.html

Asyncio — Asynchronous I/O
https://docs.python.org/3.12/library/asyncio.htmi =

asyncio is a library to write concurrent code using the async/await syntax.
asyncio is often a perfect fit for IO-bound and high-level structured network code.

asyncio is used as a foundation for multiple Python asynchronous frameworks that provide high-
performance network and web-servers, database connection libraries, distributed task queues, etc.

asyncio provides a set of high-level APIs to:

run Python coroutines concurrently and have full control over their execution;
perform network 10 and IPC;

control subprocesses;

distribute tasks via queues;

synchronize concurrent code;

Additionally, there are low-level APIs for library and framework developers to:

create and manage event loops, which provide asynchronous APIs for
networking, running subprocesses, handling OS signals, etc;

iImplement efficient protocols using transports;
bridge callback-based libraries and code with async/await syntax.

H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 8


https://docs.python.org/3.12/library/asyncio.html
https://docs.python.org/3.12/library/asyncio-task.html#coroutine
https://docs.python.org/3.12/library/asyncio-stream.html#asyncio-streams
https://docs.python.org/3.12/library/asyncio-subprocess.html#asyncio-subprocess
https://docs.python.org/3.12/library/asyncio-queue.html#asyncio-queues
https://docs.python.org/3.12/library/asyncio-sync.html#asyncio-sync
https://docs.python.org/3.12/library/asyncio-eventloop.html#asyncio-event-loop
https://docs.python.org/3.12/library/asyncio-eventloop.html#loop-create-server
https://docs.python.org/3.12/library/asyncio-eventloop.html#loop-subprocess-exec
https://docs.python.org/3.12/library/asyncio-eventloop.html#loop-add-signal-handler
https://docs.python.org/3.12/library/asyncio-protocol.html#asyncio-transports-protocols
https://docs.python.org/3.12/library/asyncio-future.html#asyncio-futures

MQTT - Eclipse Mosquitto Broker
I= == 1l

Eclipse Mosquitto

- Is an open source (EPL/EDL licensed) message broker that implements the MQTT protocol versions 5.0, 3.1.1 and 3.1.
Mosquitto is lightweight and is suitable for use on all devices from low power single board computers to full servers.

- The MQTT protocol provides a I%%htweight method of carrying out messaging using a publish/subscribe model. This
makes It suitable for Internet of Things messaging such as with low power sensors or mobile devices such as phones,
embedded computers or microcontrollers.

- The Mosquitto project also provides a C library for im I_ementinng_QTT clients, and the very
popular mosquitto_pub and mosquitto_sub command line MQTT clients.

- Mosquitto is part of the Eclipse Foundation, and is an iot.eclipse.org project, with its development driven by Cedalo.

paho-mqtt
- Eclipse Paho MQTT Python client library, which implements versions 5.0, 3.1.1, and 3.1 of the MQTT protocol.

aiomqtt

_ No more callbacks! async with Client("test.mosquitto.org") as client:

await client.publish("temperature/outside", payload=28.4)
- No more return codes (welcome to the MqttError)

- Graceful disconnection (forget about on_unsubscribe, on_disconnect, etc.)

- Supports MQTT versions 5.0, 3.1.1 and 3.1
async with Client("test.mosquitto.org") as client:
await client.subscribe("temperature/#")
async for message in client.messages:
print(message.payload)

- Fully type-hinted

H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 9


https://eclipse.org/
https://iot.eclipse.org/
https://cedalo.com/
http://eclipse.org/paho/

AsynCominterface

Exception Base
/ I \ |
afdataclasss widataclasss
Exithpplication TimeoutError AsynBase e pr—
X T MQTTClientConfig [, | MQTTWIll
# com_interface
DeviceError AsynBaseDevice ip———— AsynCominterface
Sl AsynSeriallnterface | | AsynSocketinterface
#_ser? #_reader*

aloserial.AloSerial | | asyncio.StreamReader

H.Brand@gsi.de | CC BY-NC-ND 4.0

asynclo.StreamWriter
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AsynBase & AsynBaseDevice

# _birthday : undef

# _name : string

— _init__{name : str)

- _del_{)

#_sw _revision(] : string

+ =w_revision() : string

+ getBirthday() : string

+ getMame() : string

+ getSWRevision() : string

# _maqtt_client : MQTTHandler = None

# _command_gueue : asyncio.Queus

# command_task : asyncioTask = Mone

# _periodic_active : bool = False

# _periodic_counter : int = -1

# _periodic_interval : pint-Quantity = -1. * ureg.s
# _periodic_wakeup : asyncio.Event = asyncio.Event(}
# _periodic_task : asyncioTask = None

# _subscribtions : setstr] = set()

# subscribe_task : asyndo Task = None

# _periodic_time : float = 0.

# _top_level_topic : str

# _maqtt_client_connected : bool = False

# _maqtt_config : MQTTClientConfig

- _init_{name : st mgtt_config : MQTTClientCanfig, top_level_topic : str}
- _del_p

- _magtt_connect() : bool «asyncs

- _maqtt_disconnect() : bool «asyncs

- _command_loop() «xasyncs

- __subseriber_loop{) «asyncs

- _periodic_loop() «asyncs

- __publish_all_topics() «asyncs

# _command_helpf) : str

# _handle_command(q_itern : listfAny]) «asyncs
#_handle_subscriptions{topic_levels : listfstr], payload : str. message : aiomgtt.message. Message) «asynce
# _periodic_actiony) sasyncs

# _periodic_starlf) sasynce

#_periodic_stop{) «asyncs

#_publish_topics() sasyncs

# _start(] =asyrics

# _stop() wasyncs

# _subscribe_topics() : setfstr] «asyncs

# _sw_revision() : str

+ command_help() : str

+ start(subscribe_task : bool = False, periodic_interval : pint.Quantity = -1. * ureg.s) «asyncs
+ start_periodic{periodic_interval : pint. Quantity = -1. * ureg.s) sasyncs

+ stop() =asyncs

+ stop_periodic() «asyncs

+ get_command_gueue() : asyncio Queue

+ get_periadic_active() : float

+ get_periadic_counterf) : float

+ get_periodic_interval{) : pint.Quantity

+ get_periodic_time() : pint.Quantity

+ set_periodic_interval{periodic_interval : pint.Quantity) sasyncs

# _resource : str

# _id_query_flag : bool

# _reset_flag : bool

# _reset_options : str

# _selftest_flag : bool

# _firmware_revision : str = NA
# _hardware_revision : str = Na
# _idn - str

# _initialized : bool = False

# _reset_result : str
# _selftest_code - int
# _selftest_message : str = NA

# _serial_number : str = NA

# _com_interface - AsynComiInterface = Mone
# _com_interface_connected : bool = False
#_com lock : asyncio Lock = asyneio.Lock()

1

H.Brand@gsi.de | CC BY-NC-ND 4.0

- __init_(name : str, mgtt_config : MQTTClientConfig, top_level_topic : str, resource : str = Mone, id_guery_flag : bool = True, reset_flag : bool = True, reset_options : str = None, selftest_flag
- _del_{)

#_initialize(resource : str = None, id_query_flag - bool = True, reset_flag : bool = True, reset_options : str = None, selftest_flag : bool = True) sasyrice
#_id guery(): str sasynce

#_reseffreset_options - str = None) : str «asymics

# _revision_query() sasynce

#_selftesty) sasynce

#_sn_query() : str xasynce

#_close() xasyncs

# _command_help() : str

# _handle_command(g_itermn : list[Any]) easyncs

#_handle_subscriptions(topic_levels : list[str], payload : str, message : aiomgtt. message Message) «asyncs
# _periodic_action{) «asyncs

# _periodic_start() zasyncs

# _periodic_stop{) «asyncs

#_publish_topics() «asynce

# _start{subscribe_task : bool = False, periodic_interval : pint:Quantity = -1 * ureg.s) «sasynce

# _stopl) wasyrice

# _subscribe_topics() : list{str]

# _sw_revision() : str

+initialize(resource : str = Nane, id_query_flag : bool = True, reset_flag : bool = True, reset_options : str = None, selftest_flag : boal = True) «asynes
+id_guery(} «asyncs

+ resetireset_options : str = None) : str «asyncs

+ revision_query() «asymncs

+ selftest]) «asyncs

+ close() sasyncs

+ get_idn() : str

+ get_selftest_code() : int

+ get_selftest message() : str

+ get_serial_number() : str

+ get_resource() : str

: bool = True)

02.09.25 11




MyAsynBase & MyAsynBaseDevice
YASY YASY = =17

MyAsynBaseDevice
# _parameter :int=-1
= _init__[name : str, mgtt_config : MOTTClientConfig, top_level_topic : str, resource : str = None, id_query_flag : bool = True, reset_flag : bool = True, reset_options : str = Mone, selftest_flag : bool = True)
| Base |1 AsynBase || AsynBaseDevice - del_0
— _close() «asyncs
- _command_help() : str
= _handle_command{g_itemn : list[Any]) sasyncs
MyAsynBase - _handle_subscriptions(topic_|levels : list[str], payload : str, message : aiomgtt. message Message) sasyncs
# _parameter : int = -1 = _id_guery() : str «asyncs
- _init_ {name : str, mgtt_config : MQTTClientConfig, top_level_topic : str) — _initialize(resource : str = None, id_query_flag : bool = True, reset_flag : bool = True, reset_options : str = None, selftest_flag : bool = True)
- _del_[) - _periodic_action() sasyncs
- _command_help) : str — _periodic_start() «asyncs
- _handle_command(g_itemn : list[Any]) «asyncs — _periodic_stop(} «asyncs
- _handle_subscriptionsftopic_levels : list[str], payload : str. message : aiomgtt.message. Message) sasyncs = _publish_topics() sasyncs
- _periodic_start() sasyncs — _reset{reset_options : str = None) : str sasyncs
- _periodic_action{) «asyncs — _revision_guery() «asyncs
- _periodic_stop() sasyncs = _selftest]) «asyncs
- _publish_topics() «asyncs = _sn_query() : str asynce
- _start{subscribe_task : bool = False, periodic_interval : pint.Quantity = -1. * ureg.s) «asyncs - _start{subscribe_task : bool = False, periodic_interval : pint.Quantity = -1. * ureg.s) =asyncs
- _sbop(] «asyncs — _stop{) sasyncs
- _subscribe_topics{) | set[str] «asyncs = _subscribe_topics() : set[str] «asyncs
— _=w_revision() : str — _sw_revision() : str
+ command(parameter : int = 0) : int «asyncs + command{parameter : int =0) ! int
+ get_parameter{) : int + get_parameter() : int
+ set_parameter(parameter @ int = 0) :int +set_parameter{parameter :int=0) : int

H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 12




AsynBase Start Sequence

x

:Asyl;lMain

v 1t _init__{name : str, matt_config : MOTTClientConfig, top_level_topic : str)

4: _start{subscribe_taszk : bool = False, periodic_interval : pint.Quantity = -1. * ureg.s])

18: _start{subscribe_task : bool = False, periodic_interval @ pint.Quantity = -1. * ureg.s)

17: _start{subscribe_task : bool = False, periadic_interval : pint.Quantity = -1. * ureg.s})

H.Brand@gsi.de | CC BY-NC-ND 4.0

1 1
1 1
i 12: _subscribe_topics() : setfstr] i

| 13: _handle_subscriptions{topic_levels © list[str], payload © str, message © aiomatt message Message)
Asyncronous Loop Task .] H
........................................................................................................................................................ v !
1 1
| 14: _pericdic_start{) !

| 15: _periodic_action()

Asyncronous Loop Task 1 D T
........................................................................................................................................................ -
I 1
1 1
1 1
1 1
1 1
19: stop) ! i
1 1
Laschen | !
" -'—T—l i
4 H

3: _init_ {name : str)

B: __command_loop()

9: __subscriber_loapi)

10: _ periodic_loop()

02.09.25
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AsynBaseDevice Start Sequence
I= 5= 1I

% L AsynBaseDevice ynBase

1 1
. 1 1
: Asyll'l Main [ !

| _init_{name : st m T EmConfig, top_level_topic @ str résource | str = None, id_gquery flag : bool = True, reset_flag : bool = True, reset_options | str = None, selftest_flag : bool = True)
[T PP - MyAsynBaseDevice [ [

h 1 1
1 T 1 1
1 start{subscribe_task : Hool = False, pericdic_interval pint.Quantﬁty =-1. * ureg.s) '
I 1 1 ]
1 1 1 il
| :_startisubscrih-e_task : bool = False, penu:l:lic_lnterval : pint.Quantity = -1. * ureg.s) E
H =,
1 T 1
1 1
i | start{subscribe_task : bool = False, perjodic_interval @ pint. Quantity =-1. * ureg.s) |
0 1
nitialize(resource : str = Nane, id_query_fl+g: boal = True, reset_flag : bool = True, reset_options : str = None, selftest_flag : boal = True)

R L L L T L L L L L 1
r 1

nitialize{resource : str = None, id_gue| hg : bpol = True, reset_flag - bool = True, reset_options : str = None, selftest_flag : bool = True)
1
1 1
: AsynCominterface |q H '

! |initialize{resource : str = None, id_que i _flag : bool = True, reset_flag : bool = True,iresel'._nptmns: str = None, selftest_flag : bool = True)

- 1
1
1
........................................................ i
i i
fid_query]) : str ! id_queryl) i
i
1
1
....................................................... - !
_reset{reset_options - str = Mane) © str i_resel'.»!reset_uptiuns :5tr = Mone) @ str !
i
1
1
....................................................... g - :
selftest) }_selftestn :
i
....................................................... kY :
T i
::::::::::::::::::::::::::::::::::::::::::::::::::::::::}..1' .............................................................. ¥ |
1 1
1

L
I
1
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Targetscanner
I=5= 1

Git: https:/igit.gsi.de/EKS/Python/ACDAQI/TargetScanner [

~ @@ pytargetscanner

~ [@ common

Raspberry Pi - Relais-Modul, 8 Channel, Hutschiene =R

https:/lwww.reichelt.de/de/de/shop/produkt/iraspberry pi_- relais-modul_8 channel_hutschiene_hls8l-dc5v-s-253984?r=1

r J

USB-RS232 4-Port (nes Roiiseinhe
Python 3.12 | Spyder i
- IDE Spyder https Ilwww. spyder ide. orgl

@ devices

& _init_.py

— & sm.py

v @ ts_app
® _init_.py

douaeseessee | o
I Ve

cufcn | cn cn’
,,//-

CHS5 — Obere Sensor (zieht nach unten 1) — relays_out = 19
CH6 — Obere Sensor (zieht nach oben 1) — relays_out = 20

CHT - Untere Sensor (zieht nach unten 1) - relays_out = 21
CH8 - Untere Sensor(ﬂehl nach oben 1) — relays_out = 26

& _init_.py
— i tk_ts.py

[P S——

— @ main_ts.py

H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 15


https://git.gsi.de/EKS/Python/ACDAQ/TargetScanner
https://www.reichelt.de/de/de/shop/produkt/raspberry_pi_-_relais-modul_8_channel_hutschiene_hls8l-dc5v-s-253984?r=1
https://www.spyder-ide.org/

Targetscanner Class Diagram

Tshpp

- hhind : Hhnd

- 5m  Shilxex

- rly : TsRelays

- data_logger : MeasurementLogger

# hh_calibrated : bool = False

# hh_precision : _hh_precision = 1.E-6 * ureg.m
# _hh_range : pint.Quantity = 0. * ureg.m

# hh_measurement_pasition : bool = False
# _hh_save_position : bool = False

# _hh_scaling_factor : float = 1.0

# =m_referenced : bool = False

# stop_scan : bool = False

- _scan : dict[strstr | pint.Quantity]

+ _mave_to(x : pint.Quantity, y : pint.Quantity) «asyncs

+ _wait_for_measurement_position() sasyncs

+ _wait_for_save_position() «asyncs

+ calibrate_distance() : pint.Quantity «asyncs

+ reference_rund) «asyncs

+ scan{scan : dict[strstr | pint.Quantity]) «asyncs

PolntGenarator

LinearXGenarator

PointGeneratorFactory

TsRelays

GUI based on tkinter,
MOTT Communication
TsTkApp
TsApp
-hhdd -sm
Hkrd Shoo
P -
.-'-l-. "'-F-
Jel foe”

H.Brand@gsi.de | CC BY-NC-ND 4.0

AsynComiIntarface 3

-data_logger

MeasurementLogger

PandasLogger

StringlOLogger

LinearYGenerator

CrossGarrator

RectangleGenerator

DatabaselLogger
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MQTT-Explorer

5 #

Application Edit View

MQTT Explorer Q, Search

v sadpc089.gsi.de
v TsApp
v TsApp = inactive

log_msg = self._periodic_counter=11 Perfarming periodic stop actions.
sw_revision = TsApp_0.0.3.0|AsyncBase_0.0.0.1|Base_0.1.0.1
e

» periodic (4 topics, 4 messages) = Tru
hh_range = 0.0

hh_calibrated = False

sm_referenced = False

v set
» periodic (3 opics, 3 messages)
start_scan

» scan (13 topics, 13 messages)
hh_measurement_position = False
hh_save_position = Faise

¥ Relays = inactive
log_msg
sw_re
idn = RPI RELAIS 8CH Extention Board
sn=NA
firmware_revision = bem2835-1.71
hardware revision = NA
» relays (9 topics, @ messages)
reset result = O
selftest code =0
selftest messag

=NA

resource = {"in" [5, 6, 13, 16], "out": [19, 20, 21, 26]}

initialized
» periodic (4 topics, 4 messages) = True
¥ set
ts_relays = 0
» Hhnd (42 topics, 42 messages)
» Sm (106 topics, 111 messages) = inactive
» SSYS (46 topics, 6037 messages)

name'’: ‘None', \n'geometry’: ‘Rectang
name": "None’

self._periodic_counter=10 Performing periodic Stop actions.
= TsRelays_0.0.1.0JAsyncBaseDevice_0.0.0.0)AsyncBase_0.0.0.1(Base_0.1.0.1

0,0,0,0,0,0,0]

| \noffset

X 0.0, \noffset_y": 0.0, \nwidth: 0.0, \n'height': 0.0, \n'spacing_x': 0.0, \n'spacing_y': 0.0jn"
", "offset_x": 0.0, "offset_y": 0.0, "width": 0.0, "height": 0.

'spacing_x": 0.0, "spacing_y": 0.0}

DISCONNECT & e

TsApp/Sm/positions/x 00 x

00014
00012

00001

TsApp/Sm/positions/y

@ £x X Tehop/Hhnd/measurement/X1 PLUS X... @) g% X

@ £ X Towp/Hmomeaswemenyxajalie @) £ X

0.04

0.03

0.02
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Topic & W v
Value & ~
o> Qo5:0
= RETAINEDX 2708 2025 13:30:17

1

» History °

Publish

Top

TsApp/TsApp/set/stop_scan

~

raw  xml json

o 0 @

» History e

Stats

QoS 2 ~ [ retain
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Ein erster Scan via MQTT-Explorer!
I= 5= 1l

3D Scatter Plot: X vs Y vs D/A/B

{

"name": "Test",
"geometry": "Circle",
"offset_x": 0.0,

H>e
@ > O

"offset_y": 0.0,
"width™ 0.1, ;
n H n [ ) o
. ® o S
"helght : 01 soss e : ', %
spacing_x": 0.01, ol _-: Lelo®
H . 0.030
"spacing_y": 0.01 sl = ': =
} 0.025 - m B
No.020
3
TsApp/Sm/positions/x o 3 X TsApp/Sm/positions/y o ¢ x TsApp/Hhnd/measurement/X1_PLUS_X2/ o a x 0.015 A A
4 i A Aa i A
8 " 0.010 s 8 A2 N
05 N A
5 uf 0.005 ® E .. s =. g 2 — : A
'SR EE NP A
e 02 r | e . . l ' ' .
I 0.000 & s = g N a N
0 B d 5 s | 8 ) ®
& ¢ B @ = & g
TsApp/Hhnd/measurement/X1/value o ¢ b4 TsApp/Hhnd/measurement/X2/value o ¢ % B B = r .= = : . l ! 0.00
B8
|
0.04 0.04
0.06\[\\‘1\\

0.10 0.10
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Targetscanner GUI: Connect & Publish

X
File Help

TsTkApp MQTT Client

File Help

Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | M |

Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | sM |

nnection Settings —Publish Messag
Broker Hostname: |sadpc089 Port: 1883 Topic: home/sensors/temperature
Client ID: TsTkApp-client-1756201041 Protocol Version: [MQTT5.0 | Message: { -S
h "temperature™: 22.5,
—Authenticatiol "unit": "celsius",
Username: Password: "timestamp": "2025-05-17T10:00:00Z"
}
~Will M g

M Use Will Message

Topic: clients/status 4
Message: [{"status™ "offline”, "timestamp™: "2025-05-17T710:00:00Z"} QoS: 0 1 2 [ Retain
QoS: -0 #1 2 M Retain MQTT 5.0 Properties

MQTT 5.0 Will Properties Properties (JSON):|{"content_type™: "application/json”, "message_expiry_interval™ 3600}
’VPropemes (JSON): |[{"'message_expiry_interval™: 3600, “content_type™: "application/json”} Publish

| Disconnect
02.09.25
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Targetscanner GUI: Subscribe & Monitor

TsTkApp MQTT Client TsTkApp MQTT Client

File Help Eile Help |
Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | SM | Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | sM |

—Subscribe to Topics —Received Messag

Topic: /X

TsApp/Sm/range_limits/Y¥/positive: 0.25999

QoS: #0 1 2
TsApp/sm/range_limits/¥/negative: -0.083999

MQTT 5.0 Subscription Options
Options (JSON): {"no_local™ true, “retain_as_published": true}

Subscribe TsApp/Sm/positions/x: -le-06

TsApp/Sm/positions/y: 0.0

TsApp/Sm/positions: [-le-06, 0.0]

Subscribed Topics:

TsApp/# [=] TsApp/Sm/positions/set_x: 0.0

TsApp/Sm/positions/set_y: 8.8

TsApp/sm/set/reference_axis: ¥

TsApp/sm/set/position: {'X': 0.2, '¥Y': 0.3}

TsApp/Sm/set/start_move: 1

= TsApp/Sm/set/stop_move: 1

==

Unsubscribe

[~ Show message properties M Auto-scroll  Clear Messages

H.Brand@gsi.de | CC BY-NC-ND 4.0 02.09.25 20



Targetscanner GUI: TsApp & ND231

X
File Help

TsTkApp MQTT Client

Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | M |

—~TsApp Info——

SW: TsApp_0.0.3.0

—TsApp Status
® SM Referenced ND321 Save Positon
® ND231 Calibrated @ ND321 Measurement Positon
X /m: -0.000001 Y /m: 0.000000
D /m: 0.067846
Afm: 0.028192 B /m: 0.039654

Scan Parameters (Units: m)

{"name': 'None',
'geometry': 'Rectangle’,
'offset_x': 8.8,
‘offset_y': 8.0,
'width': 8.0,

'height': @.8@,
'spacing_x': 8.8,
'spacing_y': 8.0}

Scan started:  Mone Scan point: -1
Scan stopped: Mone

—TsApp Control

Start Scan Stop Scan

self._periodic_counter=11 Performing periodic stop actions.

Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | SM |

~TsApp/ND231 Info

Initialzed: True

Sw: Hhnd_0.0.1.0
Resource: /dev/tlyUSBO
IDN: ND231

SN: NA

v ausaes
HW: V.-

Reset result: 0, No error

Selftest code: 0

Selftest message:  Self-Test is not supported.

~TsApp/ND231 Control——

Reset

Selftest |

Performing stop actions done.

—TsApp/ND231 Periodic Info—
—Periodic Info———
Active: True

Counter: -1

Interval /s: -1.000

Time /s: -1.000

~SetPeriodic———————
Start 1
Interval /s: 0.0 =
Stop |
~TsApp/Hhnd Status

Display: + 67.8442 A
D/m: 0.067846

Ajm:  0.028192

B/m: 0.039654

o Task-1.main.clear_error: Hhnd Clear instrument error did not respo

KT

WL
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Targetscanner GUI: Relays & SM
I= 5= 1I

TsTkApp MQTT Client oA X TsTkApp MQTT Client
File Help File Help
Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | M | Connection | Publish | Subscribe | Messages | TsApp | ND231 | Relays | sM |
~TsApp/Relays Info —TsApp/Relays Periodic Info—— ~TsApp/Sm Info ~TsApp/Sm Periodic Info——;
Initialzed: True —Periodic Info——— Initialzed: True —Periodic Info———
SW: TsRelays_0.0.1.0 Active:  True SwW: Smxxx_0.0.1.0 Active:  True
Resource: {in’: [5, 6, 13, 16, 'out: [19, 20, 21, 26]) | | | Counter: 10 Resource: /dev/ttyUsB1 Counter: 511
IDN: RPI RELAIS 8CH Extention Board Interval /s: 1.000 IDN: SM300|(SM-Elektronik Motion Controlller) Interval /s: 1.000
SN: NA Time /s: 0.000 SN: NA Time /s: 1514
FW: bem2835-1.71 FW: V11.5/20.07.99 ~Set Periodic——————————
HW: NA HW: NA
FEniELE o Interval /s: 0.0 = ST OK Interval /s: |0.0 =
Selftest code: 0 Selftest code: 0
Stop Stop
Selftest message: NA Selftest message:  Selftest not supported
—TsApp/Relays Control ~TsApp/Relays Status————————— ~TsApp/Sm Control ~TsApp/SM Status
Reset | Close | interlock: @ A | Start Move | RX /m: 0.629990 @ Controller: On
[=]]
=]

Selftest Position X /m: |0.0
Selftest | Open |
Upperdown: @ Upperup: @ Reference X Position ¥ /m: |0.0

X/m: -0.000001 @ Error: SM 0x06: DAW-Overflow

¥/m: 0.000000 @ Position: Error

e

P Reference Y | Stop Move
Lowerdown: @ Lowerup: @
RY /m: 0.259990 @ Ref.Run: Successfull
1f. - - . - . . =]
self._periodic_counter=10 Performing periodic stop actions self._periodic_counter=511 Performing periodic stop actions. j
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First Measurements with GUI
=== 1l

3D Scatter Plot: X vs Y vs D/A/B 3D Scatter Plot: X vs Y vs D/A/B

> e
@ > O

> o
>

»>e
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e > o o
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Literature
I=5= 1l

Automated Thickness Measurement of Targets and Degraders

Virtuelle Instrumente in der Praxis - Begleitband zum Kongress VIP 2001
Rahman Jamal /Hans Jaschinski (Hrdg.)

Heidelberg Huthig, 2001

Praxiswissen Elektronik-Industrie: Mef3technik

ISBN 3-7785-2829-7

P{thon 3 — Das umfassende Handbuch
Johannes Ernesti, Peter Kaiser

Rheinwerk Verlag, Bonn o

5. Aktualisierte Auflage 20178, korrigierter Nachdruck 2018
ISBN 978-3-8362-5846-7

Numerisches Python _
Arbeiten mit NumPy, Matplotlib und Pandas

Bern Klein
Carl Hanser Verlag Minchen, 2019
IBSN 978-3-44645076-9

Python Al\sjvncio Mastery _ _ _
Discover Modern Asynchronous Programming In Python With Asyncio

Jason Brownlee, 2023 _
https://superfastpython.com/python-asyncio-mastery/

Python Mattermost Community@ GSI: https://mattermost.gsi.de/python
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Discussion
=== 1L

Thanks for interest.

- Special thanks to Dennis Klein for support and discussions related to Python.

Discussion is open.
- LabVIEW and Python Code can be shown on request.
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