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1 RevolutionPi Hardware
2 MIDAS integration
3 Mu3e Magnet Control Example
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The “Labview Problem”

* Pros
* Nice hardware (e.g. CompactRIO)
* Graphical control programs (no programming required) i i Liniveess] Anlon vt Modlie

« One can quickly get started Starting fro

° CO n s Provides analog input channels for voltage, current,
temperature, and strain measurements in CompactDAQ or

* Hardware is expensive, Labview license costs Sl

Platform: CompactRIO, CompactDAQ

* ”"Spaghetti code”
* Labviewis notfor 24/7:

« Labview programs tend to crash once in a while = =
* Windows wants an update once in a while 2> reboot
* Remote access? e | B
: F .f‘j % = :

e e T e b

T B e e

= = o { :
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SCS3000

L. Kanzi, PSI

LTP Seminar

SCS3000 >

PSI

8 x 8 Inputs/Outputs
Readout MSCB (MIDAS)
& Ethernet

User code for simple
control tasks

Needs MIDAS PC for
visualization

; . | - | 2
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External Bus
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The ideal system PSI

User Input
Valve control
Sensors

Web browser

r. ® M~ <« megan02, pi.ch 5 ¢ ® b + @1

E MEG Alarm "DC Gas Alarm" reset Alarms: None 2 Apr 2026 at 13:55:23 UTC+2
Status
Start
Transition EPICS - S
ODB o \

I

= Sep. HV- voltage Measured
Messages Sep. HV+ vollage Measured 150
Chat Voltage: 0 kv
Elog
Alarms Current: 10 uA
Programs

Buffers
History + Voltage: 0.00 kv

Web browser MscB SETE O
Sequencer EPICS - Separator Currant 1

T = Event Dump - Voltage: 0.00 kv — Sep. HV+ Cumrent Mgasured 012
—— Config = Sep. HV- Cument Maasured 028

Help

g
eI

|

.

- Current: 0.00 uA

ke Vacuum: 9.15e-6 mBar
HWY Control \ )
. R | XEC )
3 XEC2
BGO Mover o
Analyzer 02 Oct 25 at 06:00
s S—— - Beam EPICS - Separator Vacuum
Colox ETS = Sap vacuum Measurag 0000001106
‘42 Separator | SetHVia 0| i
‘; 3 Beamline ; 1e-6
i MSetPoint [ SetHV to +-100 kY |
ra— MSPConfig 407

- m @ & & o

&[]]I

o : | » CDCH | St HV to +-150 ky | 267
: o= ! + oAQ —J e
} . | = A o s ! ¢ bbb 0 02 Oct 25 at 06:00 02 Oct 25 at 12:00
| ' . : RunTable Ext.” J

E N v nTable.”
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RevolutionPi
https://revolutionpi.com (KUNBUS, Denkendorf, Germany)

 Raspberry Pi based extendable control units

* Digital, Analog (+-10V, 4-20mA, PT1000), Relais expansion units (up to 80 10s), USB, Ethernet
e Standard Linux with Real Time extension (cycle time <10 ms) “Soft Real Time”

 Canrun MIDAS natively, can read out WaveDREAM boards

* Open-Source philosophy (schematics can be downloaded, software under github)

« KUNBUS founded in 2008, 1 million devices produced, including nuclear power plants

LTP Seminar 14 April 2026


https://revolutionpi.com/

RevolutionPi Devices

Mixed Analog / Digital 10
e 0..10VIn/Out ~200 CHF/device
e Digital In/Out
* PWM/ Frequency In/Out

Analog IO
e +-10V, +-5VY, 0...20mA, PT1000

Relais 4x

Gateway
* Profinet
 EtherCAT
* Profibus
« CAN

* M-Bus (2.4 GHz, 4 cores, 8 GB RAM, USB, WLAN)

LTP Seminar 14 April 2026

RPi 5: ~600 CHF




Test Setup

Controller 1/0

v
Y

A A AAAAA. AANAAAN.
’ } ) ] } } } ! ) )
| - - ¥

JLJL_A; -

24V

LA _A A 4

4 p
Ll
1.
1 _<>
1l
e
A
[\
dh:
Al
3
A
40
i;:;‘

A

LTP Seminar 14 April 2026



Web access PSI

£ RevPiApps = Runtimes

PiCtery @ m RevPiPyLoad (@ Enabled

Node-RED @ Configure
MNetwe
# System Configuration () WLAN and BT
Accounts
Bootto GUI @ c' Di WLAN
Swap f page file (recommended for GUY) () (o W BT @
PiCtory -2.14.0
File Tools Info Project: config last saved: 05.01.2026 11:55:08 i
Mahi (ZeroConf) @ @D Erabied Select antenna |
t fram NTP-Server (0
Setclock from NTP-Serve @ Enatied WLAN country code € "_"‘:“““W/C/“ DRAG devices from catalog to empty slots; CREATE EMPTY SLOTS by right-clicking on devices; MOVE devices by left-clicking on siot header number Display Size: Large v
f  RevPiCore/3/3+/S
S5H daemon to enable remate login @ @D Enabled l RevPi Core SE
Terminal O . RevPi c‘m“ecq‘/s
Requir rd do s Enabled
equire password for sudo commands nable B Revpi Connectse
I RevPi Connect 4 e
RevPi Connect § o
. . e»
@ Regional Settings RevPi Compact Hi
on
Time Zone . RevPi Flat/s 1
Eurcpe - e Y 7 on
ront: Ex l Gateway DMX o»
3
Zurich - l Gateway CANopen 5;
System language | Gateway DeviceNet
l Gateway EtherCAT
en USUTF-8 x - Current: en _US . UTF-8
| Gateway EtherNet/IP
Keybward Loyout | Gateway ModbusRTU
us - @ Current: us
—
Do s v T Jworo
v T R |
Rl coeee v T Jworo
Breomo ] v O
v T woro
v T woro
v T
our —va
H out mu__wmm /] L
LTP Seminar i1 2026



Node-RED
https://nodered.org

O G ==

Jpsi.ch:41880/#flow

PSI

O <« C
2 Node-RED

Q

~ storage

write file
read file

watch
~ Revolution Pi

I revpi - single
- input

revpi -
{ multiple -
input

| revpi - getpin

revpi - output |
~ dashboard 2

form
text input
number input
file input
button

LTP Seminar

button group

Flow 1

Slider generates analog output

Analog Output V->mVv

5.011

Analog input is displayed

Pin:Analoginput_1
Change - Analoglnput_1 is 5010

myv->V

Pin:AnalogOutput_1 ||

Change - AnalogOutput_1

Edit function node

Delete
4 Properties

% Name V- mv

& Setup On Start On Message
1 msg.payload = Number(msg.payload) % 1000.0;

2 return msg;

Cancel Done

On Stop

& Update available

5011

¥ debug

T all nodes

OV EULT, DLaHUD MM Uy

Analoginput
5.01

1/6/2026, 8:34:06 AM node:
Analoglnput
5.011

1/6/2026, 8:34:06 AM node

Analoginput_1:

5.01

1/6/2026, 8:34:06 AM  node:

Analoginput
5.011

/6/2026, 8:34:06 AM node

Analoginput
5.01

1/6/2026, 8:34:06 AM  node:

Analoginput
5.011

1/6/2026, B:34:06 AM  node:

Analoginput_1:
5.009

1/6/2026, 8:34:06 AM node
Analoginput

5.011

LUy |

1: meg.payload : number

: debug 1

1 : msg.payload : number

- debug 1

g.payload : number

: debug 1

1 : mzg.payload : number

: debug 1

1: msg.payload : number

: debug 1

1: mag.payload : number

: debug 1

g.payload : number

: debug 1

1: msg.payload : number

1/6/2026, 8:34:06 AM node: debug 1

Analoglnput

5.009

1: mag.payload : number

/6/2026, 8:34:06 AM node: debug 1

Analoginput

5.01

1: msg.payload : number

@al =

14 April 2026



G ra p h i ca l O ut p ut O « C | U G & mu3erevpi02.psi.ch:41880/dashboard/page1 PSI

Volt \
0 10

chart
—@- Analoginput_1

Volt

08:34:35 08:34:45 08:34:55 08:35 08:35:05 08:35:15

LTP Seminar 14 April 2026



PSI

More complicated controls

Q filter nodes l Flow 1 Get IP Address +

v subflows

@ connected

: @ connected

trigger 2s

" @ connected @ connected
=
S—? NS S— — S S S—— - — 4 — . T - —Af+—t ..m ; ——
| | O o —— N | —— | 1 i - | |
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More complicated Ul

ROam i

PSI

Bathroom
Living Room
Living Room
Kitchen

Oiffice

Dining Room

Bedroom

1875551

1875546

0447483

LTP Seminar
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PSI

MIDAS on RevolutionPi

Then paste following command in a terminal or shell prompt:
/bin/bash —c "$(curl -sS https://bitbucket.org/tmidas/midas/raw/HEAD/install.sh)"
 MIDAS runs natively on RevolutionPi .
* Established PSI system (MSetPoint) — wEE B
e Modern web interface =

‘Small Elll (Geeale form)

Compressor #4

* History system

« Sequencer (Python, MSL)

e One-line installation

Compressor

* Driver support for RevolutionPi built-in

« Complexcontrol and automation
* Accessible from outside PSI i

via F5 Proxy

LTP Seminar




mdev_revpi MIDAS device driver

Tools Project: config Last saved: 31.03.2026 09:51:06

PiCtory - 2.16.0

Device Catalog (E/C/T)

Device Data
roocicrone o e e
0 RevPiCore V12 RevPi Core V1.2 l RN ovaive 1|

lrewino — Jrewian_

Value
o B Y
[t

Unit Comment Export

C++ code:

#include "mdev_revpi.h"

auto revpi = new mdev_revpi( 'RevPi"};

revpi->add_output("RevPiLED", "LED");

= Online
Status
Transition
ODB

0ldoDB
Messages
Chat

Elog

Alarms
Programs
Buffers
History
OldHistory
MSCB
Sequencer
PySequencer
Event Dump
Config
Example
Help

revpi->add_output("AnalogOutput_1", "DAC1", RPI_ANALOG, "Volt");
revpi->add_input("AnalogInput_1", "Voltagel", RPI_ANALOG, "Volt",
[J(float x) -> float {return x - 9.81;});

mdev_table.push_back{revpi);

Alarms: None

Run Start: Tue Sep 09 15:04:42 1997
5
Stopped

Stop: Tue Sep 09 15:04:42 1997

Alarms: On runStatusSequencer Data dir: fhome/pi/online/

1767623562 15:32:42.588 2026/01/05 [Logger,INFO] Per-variable history is enabled

Equipment + Status Events Events[/s] Data[MB/s]

6 Jan 2026 at 10:25:56 UTC+1

PSI

Stand-alone
MIDAS running
on RevPi

RevPi RevPi Frontend@localhost 1134 0.3 0.000
Channel Events MB written Compr. Disk Level
#0: 0 0.000 00% [oow ]
Lazy Label Progress File Name # Files Total
mhttpd [localhost] &i Frontend [localhost] Logger [localhost]
N\

N

-

I:Save] I:Load:I I:Expurt:I I:Impod:l

0 RevPiLED 0

1_ AnalogQOutput_1 5.192 Volt
|y NeogOUEPUE

2 AnalogInput_1 5.193 Volt

p S

(opB|

_v\‘_
.r\,
.r\,

/

S

/

History RevPi:AnalogInput_1
5196 E—Analoglnputj 5.193

5.195
5.104
5.193
5.192
5191

519
R B B e A
09:30 09:40 09:50 10:00 10:10

E S

10:20 14 April 2026
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Control functions inside MIDAS 5 PSI

 Alldataisinthe Online Data Base (ODB)
e Control functions even across different devices become trivial:

void frontend loop() {
midas: :odb power (“/Equipment/Cryogenic SMS/Variables”) ;
midas: :odb forces (“/Equipment/Loadcell/Variables”) ;

i1f (forces[“RevPi”][0] > 1000)
power [“Current”] [0] = O;

LTP Seminar 14 April 2026



Use GenAl (Codex) to write your frontend program

CMakelLists.txt (€ mdev_revpi_fe.cxx : Al Chat -+ New Chat ®
Cin_msy | n TS ciiul gy
In the frontend_init() in mdev_revpi_fe.cxx please add one more analog
inputs, and add a inline conversion function from volts to degrees using
the formula x = x / 10 * 300

Codex

auto revpi = new mdev_revpi("Revf

revpi->add_output(
revpi->add_output("AnalogOutput_1 "DAC1", RPI_ANALOG,

revpi->add_input("Analogl t_1' 'Voltagel RPI_ANALOG,

mdev_table.push_back(revpi);

mfe_set_error(fe_error);

install_frontend_loop(mdev_loop);

try {
mdev: :mdev_odb_setup(mdev_table);
mdev: :mdev_init(mdev_table);
} catch (mexception & e) {
cm_msg( , "frontend_init’ '%s", e.what());

return

Agent (full access) v gpt-5.4 (medium) *
return

frontend_init




Use GenAl (Codex) to write your frontend program

CMakelLists.txt (Ci mdev_revpi_fe.cxx

CHi_may | ' ' 63 , ©i1ivuly,

auto revpi = new mdev_revpi

revpi->add_output(
revpi->add_output("AnalogOutput_1 "DAC1", RPI_ANALOG,

DT

revpi->add_input("AnalogIng 1", "Voltagel", RPI_A

NALOG

revpi->add_input("AnalogIi QUi ¢
[1(float x) -> float

peraturel”,
{ return x /

RPI_ANALOG, "Degree
RPI_ANALOG, ) r ),

mdev_table.push_back(revpi);

mfe_set_error(fe_error);

install_frontend_loop(mdev_loop);

try {
mdev: :mdev_odb_setup(mdev_table);
mdev: :mdev_init(mdev_table);
} catch (mexception & e) {
cm_msg( , "frontend_init '%s", e.what());
return

frontend_init

Al Chat + New Chat (©

Please add the conversion function inline as a lambda

Codex

I'm replacing the named helper with an inline lambda on the new input so the
conversion stays local to the registration site.

°: mdev_revpi_fe.cxx

The helper has been removed and the conversion is now attached inline as a
lambda. I'm doing a quick readback to confirm the formatting and call signature
are clean.

mdev_revy
The conversion is now inline as a lambda in mdev_revpi_fe.cxx. The extra
analog input remains AnalogInput_2 / Temperaturel with [1(float x) ->
float { return x / 10.8f * 300.06F; }.
| did not run a build.

Rollback

Changed Files

+ @ Codex v Agent (full access) v gpt-5.4 (medium) v




Stand-alone box (PSI control group, $$9)

LTP Seminar 14 April 2026



Strain gauge Mu3e Magnet

Quarter-bridge strain gauge circuit

* Need readout of strain gauge for Mu3e magnet
* Excitation typically 5V, full scale response 10mV

 Analoginput 0-10V, 1TmV resolution not suited -

* Need amplifier

LTP Seminar ‘ o 14 April 2026



Strain Gauge Amplifier L

l’
 Smart Powered Strain Gauge / Load Cell Conditioner TXDIN1600S
* Generates excitation current -
 Amplifies load cell output to 0-10V or 4-20mA )
 Optional tare subtraction s
24V supply  RevolutionPi IO Module Bridge Amplifier
o\
' ) (INPUT OUTPUT
+Vexc o +‘mlu”
Oy )
®+ 17 0=
@—1 L[ &
@—vexc _
UETE mA Externally Powered
O[O =(F
(—1 (=

N S
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Mu3e “Hulk” Magnet control

= Online
Status

ODB

Messages
Programs
History

Config

Help

HULK

2 Apr 2026 at 15:02:39 UTC+2
N

Alarms: None

NaN NaN
HOLDING ON TARGET AT 0.000 AMPS
Beam Shim1
_—
0.0A
Magnetl
290.9K 291.1K 290.3K
NaN NaN
[ Ramp magnet upJ [ Pause ramp] [Ramp magnet down ]
Loadcell - Forces 1 [] Lakeshore - Temperatures Magnet 1 [ ]
40 = Forced -33.7419 '—=1[|291.5 = Magnet1. . 291.38 =
{== Force1 17.5647 6‘ T=='Magnet2 290077 O
20— == Force2 last data: 01 Mar 26 at 08:59 | — Magnet3 290.97
| = Force3 46.0923 I 291 Mg 5 D
0 C)
-20 ok, [290.5 &y
w— e @ @
01 Mar 26 at 09:00 01 Mar 26 at 10:00 01 Mar 26 at 1® 01 Mar 26 at 09:00 01 Mar 26 at 10:00 01 Mar 26 at 1®
0.04 Cryogenic SMS - Currents [79] | Cryogenic SMS - Voltages 1 [ ]
© 2= Main Current 0.0161 0.2} p= Main Voltage 0.1
0.03— /= Gomp Current 0.0148
{ == Shim1 Current 0 0.1
0.02— 7" Shim2 Current 00037
| |
0.01 0
-0.1

0

| [01 Mar 26 at 09:00

T T

I
01 Mar 26 at 10:00

01 Mar 26 at 1®

01 Mar 26 at 09:00

T T T T T

01 Mar 26 at 10:00

01 Mar 26 at 1'.@_)_.-J

LTP Seminar
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Conclusions

e RevolutionPi + MIDAS a viable alternative to
NI RIO + Labview

* Costs: 600 CHF + 200 CHF + 50 CHF (24V) +
DIN rail...

 Self-contained system, no external PC needed

 MIDAS support for easy programming & remote
control and monitoring

* Successful replacement of Labview
Cryogenic Mu3e Magnet control system

 Plans for Beam Line Separators, X-Y Scanners, ...

LTP Seminar
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