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BS Overview

* 0O Access to the ODB: odbxx API
 ODB Editor

* Improvements to sequencer

* Improvements to midas history

* MSetPoint

2 May 2023 Page 2



PAUL SCHERRER INSTITUT

()= Reminder
New Idea New C++ ODB APl "mdata”

+ Inspired by Niels Lohmann: JSON for modern C++

https://github.com/nlohmann/json Hinclude <ndata.hee>

using mdata = midas::mdata;

#include <nlohmann/json.hpp> + Just one header file int main()
+ Vanilla C++11 {
N cm_connect_e. riment(..);
« JSON object almost feel fexpe
int main() like native C++ literal mdata d(“/Equipment/Trigger/Common”) ;
{ + Use JSON like an STL

json j = {

using json = nlohmann::json;
“d" contains a local
copy of ODB subtree

std::cout << d[“Format”] << std::endl;

{ piv, 3.141 }, container
{ “happy”, true }, « Automatic type deduction d[“Event ID"] = 1; send data to ODB
{ “answer”, {

{ “everything”, 42 } d["Format”] .addListener ([] (mdata &d) { _li i
", gad: soomt, << d << ghd:andls hot-links via lambda
{ “name”, “midas” }, 1)
{ “list”, {1, 0, 2} } }

}:
J0°pi”] = 3.14156;

std::cout << j["pi”] << std::endl;
}

Aug 7, 2019 MIDAS workshop, TRIUMF Aug 7, 2019 MIDAS workshop, TRIUMF
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One COVID-19 later...
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= odbxx API

#include <odbxx.h>

int main()

cm_connect_experiment(..) ;

midas::odb o = {

{"Int32 Key", 42},

{"Bool Key", true}
}
o.connect (“/Test/Settings”) ;
o[“Int32 Key”] = 43;
o[“Int32 Key”]++;
o[“"Bool Key”] = false;

std: :cout << o << std::endl;

o.watch([] (midas::odb &d) {

std: :cout << d << std::endl;

)

The,
Nks 1
O A
AMQBGﬁQGV y
‘ OUM .
Chnz

Create subtree in ODB
Access elements type-safe

JSON Serializer

ODB Hot-link
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odbxx complete example

o["In

o["T
o["Int32 Key H ::cout ot std: :endl;
o["Int32 Key
std::cout Should be 57 Int32 Key std::endl; o["Bool y ::array<bool, 3>{true, false, true}; o.read();
: std::vector<bool>{true, false, true};
std: :cout o0.print() std::endl,

int sum = 8;
for (int e : o["Int Array for (midas::odb& oit : o)
sum += e; std::cout oit.get_name() std: :endl;

o["Subdi] bsub String ello”; std: :cout 5 should be std: :endl;
std::string s Subdir h S n ] H
s " world std: :cout 0.print() std::endl;

midas: :odb oi(o["Int32

oi = 123;

std: :cout 0.dump () std: :endl;

std::vector<int> v = o["Int Array"]; std: :cout oi std::endl;
std::fill(v.begin(), v.end(), 18); oi.set_auto_refresh_read(false);
std: :cout oi std::endl; LHGEERACEL) CE
oi.read(); 0
std: :cout std::endl; {
{
{
y"].size() << std::endl; oi.set_auto_refresh_write(false); v
oi = 321;
oi.write();

midas: :odb ot; | H
std::vector<std::string> sv; ot.connect(" /T
o["String Array"]; ot["Int32 Key'
» ot
ot["s ng Key ello"; std: :cout "After chz
ot Array array<int, 10>{}; std: :cout 03.print()
ot["s r Int32 Key" H
ot["string Arr: std::vector<std::string>{"s1",

g structure
std::endl;

~/midas/examples/odbxx/odbxx_test.cxx
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«(IHJ=» Fetching large ODB trees

“Experiment” <
“Runinfo” &
“Run number” &

“Start Time” &
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«(IHJ=» Fetching large ODB trees

{
“Experiment”: {
“Runinfo”: {
“Run number": 123;
“Start time™": ...

}
}
}
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T odbxx documentation

& 5ietan B Tk Profesrces Watchis! Contributons Log out

Fage | Doamin Rosd Edn Viewhisiory | Morg v | | Seseeh Maduswia a

MIDAS ~ Odbxx
om0 o # I & “magc ooe,
Main page and recesves updales thal athers ave mads.
Documestation Tha hander for 1 odb usage e
Irntabation
o and Use page, which a Javascript, python
omm:m p——— hQ/‘)
1 Busic usage ks /.

oo 2 Automatic rbeshing O
Wit s e 3 Amayshecices 8@
m:"‘“‘ 4 Swings S ;.
i 5 Creating new bits of the ODB. ,77/}(
Printabie vrsien 6 Neewing ove obknys ,
Fermanart e 7 Coltwck fncions

8.1 void odb: create{const char “rame. int ype)

8.2 veoid odb-delete_key()

B3 it ockidelete_keyiconsl sid:sing Bnama}

8.4 ool odb: exists|oonst sid:siring "name)

B85 veid odh: existsieonst sid: swng ‘nama)

8.6 void odb-set_debup{bool flag) | bool odb: get_debugl)
¥ Exarple code

Basic usage s
The smplest usage is lke:

/4 Grab a bit of the ODB
midas: sodb exp(” Experiment);

/1 Sisple read
#td:zcout ©f “The curcent transition tissout is * << exp[*Tramsition tissost™] << stdisendl;

/f Make a change. The new value is autosatically sent to the COB.

/{ Mast €++ operators are supported (++, = stc), ar you can da a sizple
#/ re-asmigesent like “exp| Transitios timecut™] = 12M45; .
wxpl"Transition tissout”] += 100;

£/ Bead the new value
stdsieput ©c “The transition bimesut is mew ° << exp| Tramsition timecut”] << st:rendl:

data types (in. double) el i with:

int curr_timeout = exp{’Transition timeout™);

Note: The Q08 directony you connect 1o [ a’r ODB. Otherwise, 8
string objoct

Automatic refreshing ssq

‘Wou may temparanity disable the automatic updating 1oArom the 008 using odbi rset_auto_refresh write(false) and odbiiset_auto_refresh_readifalse) .

I auto-refresh is anabled (T cofaul), your rew vakas afe sent 1o the OOS as 5000 A5 You touch the vakue in the midas: jodb objct. The OOS is queried lor now values whanawer you access the
valua, Inwhe 4 limas sxp . and aach ime exp| ™ i timeout” | 1 i whon
axp|"Transition timssut”] is assignedio).

2 May 2023
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(= Comparison ODB APIs

old C API odbxx API

cm get experiment database (&hDB, NULL) ; midas::odb o (“/Experiment/Menu”) ;
size = sizeof (value); value = o[“Status”];
db get value (hDB, 0, “/Experiment/Menu/Status”,

&value, &size, TID BOOL, TRUE); o[“Status”] = value;

db_set value (hDB, 0, ”/Experiment/Menu/Status”,
&value, size, 1, TID BOOL) ;

https://dag00.triumf.ca/MidasWiki/index.php/Odbxx

MVODB API

cm get experiment database (&hDB, NULL) ;
gOdb = MakeMidasOdb (hODB) ;

gOdb->Chdir (“/Experiment/Menu”) ;
gOdb->RB (“Status”, é&value);
gOdb->WB (“Status”, value);

https://dag00.triumf.ca/MidasWiki/index.php/Frontend_user_code_(object_oriented_-_TMFE)
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Page
Status
Transition
OoDB
Messages
Chat

Elog
Alarms
Programs
Buffers
Event Dump
History
Equipment
Sequencer
Config
Help

onversion of static midas pages

OK
OK
OK
OK
OK
OK
OK
OK
New
New
OK (editor soon)
TBD
OK
OK
OK

= MEG
Status
Start
Transition
opB
Messages
Chat

Elog
Alarms
Programs
Buffers
History
MSCB
Sequencer
Config
Help

Event Dump

Register
HV Control
XEC
Analyzer
Crates

» Beam

» CDCH

» DAQ
Rome Camera

WhiteBoard

RunTable Ext.”
RunTable /
RuNDB
Accel.”
XECPM/
WhiteBoard

Environment

Alarms: None 12 Sept 2023, 11:46:36 UTC+2

Next event Show only recent events
ly

Burter:

Event ID: [-1 1 ALL ~

Event ID: 1 Trigger Mask: 0 / 0x0 Serial Number: 2895 Size [Bytes]: 5441272/ 0x5306f8  Time stamp: 12/09/2023, 08:07:39

0x00000000  0x62
0x00000010  0x£9
0x00000020  0x0£
0x00000030  0x£9
0x00000040  0X0f
0x00000050  0x£5
0x00000060  0x£9
0x00000070  0x0f
0x00000080  0x£9
0x00000090  0x02
0x000000a0  0x06
0x000000b0  0x06
0x000000c0  0x06
0x000000d0  0x06
0x000000e0  0xe0
0x000000£0  0x02

0x00000000  0x21
0x00000010  0%00
0x00000020  0xed
0x00000030  0x21
0x00000040  0%00
0x00000050  0xc9
0x00000060  0x21

Groups: Al lrput ODB: Common Settings Variabies

Air candeioner temp.

Rack 0 tem.
Rack 1 temp.
Rack 2 temg.
Rack 3 temp.

Coommtor taonn

3375195
Nan

Disk

0x01
O0x££
0x00
O0x££
0x00
0x££
0x££
0x00
0x££
0x00
0x00
0x00
0x00
0x00
0x££
0x00

0x01
0x00
0x00
0x01
0x00
0x00
0x01

0xe0
0x02
0x0a
0x06
0x02
0x06
0xfe
0x£5
0x£9
0x13
0x02
0x02
0x£9
0x06
0xed
0x13

0xe0
0x00
Oxca
0xed
0x00
Oxca
0x£0
0x00
Oxca
0x£4
0x00
Oxca
Oxed
0x00

0x25
0x00
0x00
0x00
0x00
0x00
0x££
0x£f
0x££
0x00
0x00
0x00
0x££
0x00
0x££
0x00

0x25
0x00
0x02
0x25
0x00
0x02
0x25
0x00
0x02
0x25
0x00
0x02
0x25
0x00

Oxee
Oxfe
0x£5
0x£5
0x06
0x02
0x£9
0x06
oxfe
0x13
Oxed
oxfe
0x02
0x0b
0x£1
0x02

0x00
0xc9
0x21
0%00
0xe9
0x21
0x00
Oxca
0x21
0x00
Oxca
0x21
0x00

Oxca

0x02 0x00 0x00 0Oxa6 0x18 Ox£9 OxEE 0x02 0x00 OXES OxEf
0x££ 0x0f 0x00 0x06 0x00 0x06 0x00 0x0b 0x00 0x0a 0x00
OxEf OxfL Oxff OxE9 OxEE OxE9 OxEE OxEl Ox£f 0X06 0x00
0x££ 0x0f 0x00 Oxfe Ox£E 0x0a 0x00 0x13 0x00 0x0b 0x00
0x00 Oxe8 Oxff OxXES OXEf 0x02 0x00 Oxfe OXff 0X02 0x00
0x00 Oxfe Oxff 0xOb 0x00 Oxfl OXEf 0x0a 0x00 Oxfe OXEf
O0Xff OxE9 OXEf 0x17 0x00 OX£5 OXEf 0x0a 0x00 0x13 0x00
0x00 0x06 0x00 0x06 0x00 0x02 0x00 Ox£9 OXff 0X02 0x00
0xff 0x13 0x00 0xOf 0x00 0x06 0x00 O£l OXff 0X02 0x00
0x00 0x06 0x00 0xf3 OxEE Oxf5 OXEf 0x06 0x00 Oxfe OXEf
0Xff 0x0a 0x00 0xf3 OxEf 0x06 0x00 Oxfe OXff Oxfe OXEf
O0XEf 0xOf 0x00 0x06 0x00 Oxfe OXEf OxE9 OXEf OXES OXEf
0x00 0x02 0x00 0xOf 0x00 0x0Z 0x00 0x02 0x00 0X02 0x00
0x00 Oxfe Oxff 0xOf 0x00 0x0Z 0X00 0x02 0x00 OXfl OXEf
O0xff Oxfe Oxff Oxfe Oxff Oxf5 OXEf 0x02 0x00 0X06 0x00
0x00 0x02 0x00 0xfl OXEE 0x06 0X00 0x02 0x00 OXES OXEf

... more data (332454 rows)...

0x00 0x00 0x00 0xc9 0x00 Oxea 0x02 0x21 0x01 Oxel 0x25
0x00 Oxca 0x02 0x21 0x01 Oxe2 0x25 0x00 0x00 0x00 0x00
0x01 Oxe3 0x25 0x00 0x00 0x00 0x00 Oxc9 0x00 Oxea 0x02
0x00 0x00 0x00 0xc9 0x00 Oxea 0x02 0x21 0x01 OxeS 0x25
0x00 Oxca 0x02 0x21 0x01 Oxe6 0x25 0x00 0x00 0x00 0x00
0x01 Oxe7 0x25 0x00 0x00 0x00 0x00 Oxc9 0x00 Oxca 0x02
0x00 0x00 0x00 Oxca 0x00 Oxca 0x02 0x21 0x01 0x£l 0x25
0x00 Oxca 0x02 0x21 0x01 0x£2 0x25 0x00 0x00 0x00 0x00
0x01 0x£3 0x25 0x00 0x00 0x00 0x00 Oxca 0x00 Oxca 0x02
0x00 0x00 0x00 Oxca 0x00 Oxca 0x02 0x21 0x01 0x£5 0x25
0x00 Oxca 0x02 0x21 0x01 0x£6 0x25 0x00 0x00 0x00 0x00
0x01 0x£7 0x25 0x00 0x00 0x00 0x00 Oxca 0x00 Oxca 0x02
0x00 0x00 0x00 0xcd 0x00 Oxca 0x02 0x21 0x01 0x£8 0x25

0x00 Oxca 0x02 0x21 0x01 0x00 0x84 0x00 0x00 0x00 0x00

binary
data Web Browser
mhttpd HTML5 canvas

Page 11



PAUL SCHERRER INSTITUT

BPS New ODB Editor

/Experiment/Security/RPC ports/test 0
/System/Buffers/SYSMSG/Clients/test

O Create ODB entry Re-arrange keys /Programs/test
/History/Display/Xenon/test
/History/Display/Environment,/Test

Directory: /Experiment

Typ 9 /History/Display/RDC/test
Name: /History/Display/Target_Camera/test
Gy ELE Experiment
(] ODB open records under XEC PMT*
String length: T N . ,
B & 2 A b 0 B & &H Q W N\ ODB Path Open by
Key Value . /Equipment/HV XEC PMT/Common SC Frontend
JEquipment/HV XEC PMT/Settings/Current Limit SC Frontend
RIS ety / XEC PMT/ 9 SC Frontend
» Buffer sizes XEC PMT, p Down Speed SC Frontend
» Menu HV XEC PMT, g p Up Speed SC Frontend
» Status items /Equipment/HV XEC PMT/Settings/Trip Time SC Frontend
/ i XEC PMT/ ings/Updat Current  SC Frontend
» Run Parameters
XEC PMT, Jpdate SC Frontend
» Parameter Comm /Equipment/HV XEC PMT/Settings/Voltage Limit SC Frontend
» Edit on start XEC PMT/ 95/ SC Frontend
» Edit on seq JEquipment/HV XEC PMT/Statistics SC Frontend
ODB timeo 9000 (0x2328) U Y e PN e Logger
[ ] Select file dialog XEC PMT/Va ‘Demand SC Frontend
msetpoint/ Protect —
1 Enabl# core dumps
Name Modified ~
MAA _EVENT_SIZE OxOfffffoc (268435356)
MEGII_CC_final_OkV_allelementsToZero_SlitsFSH41_5.json Tue Sep 12 2023 09:23:29 © r T
meg.json Thu Aug 17 2023 13:44:59° ame MEG
MEGII_CC_final_150kV_2mA.json Thu Aug 17 2023 13:44:54° Resources /home/meg/work/mhttpd Name Host Slot PID Timeout Last active [ms]
MEGII_CC_final_150kV_1.8mA_20230812.json Thu Aug 17 2023 13:44:44 . mhttpd localhost O 172502 10000 123
Midas server port 0x00000497 (1175)
EPICS Frontend localhost 1 160285 10000 386
Prevent start on alarms Logger localhost 2 94258 120000 747
Prevent start on required progs Lazy_LCMEG  localhost 3 173160 600000 1786
I 62445 60000 977
Transition debug flag 0 (0x0) WOAR Fromtend] docsitost MEH Lot
Sequencer  localhost 5 131346 120000 743
Transition connect timeout 10000 (0x2710) e localhost & 173244  GOOOD 655
Transition timeout 120000 (0x1D4C0) SCFrontend  localhost 7 91179 60000 766
([T (Cancel Pause-Resume Buttons BGAnalyzer  localhost 8 22707 10000 148
DCMON Frontend localhost @ 33837 60000 777
Thanks to Zaher Salman, PSI | WOBHY Fromend ocaost 10 149932 60000 849
Closa
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(== Sequencer improvements

SCRIPT script[, a b, ¢, ..] | To call a script on the server side. Optionally, pass parameters to the script.

Sets the variable name to "value". The variable can then be referenced later in the script
SET name, value by putting a "$" in front of the name like $'name". value can be a simple number or a

complex expression containing other variables (preceded by a $) and calculations such
or as §v + 3*8x " sin($t). Following functions are available: abs, acos, asin, atan, atanz, ceil,
cos. cosh, e, exp, fac, floor, In, log, pi, pow, sin, sinh, sqrt, fan, tanh. A variable can be an

array by using square brackets, like "a[10] = 5" or "x = $a[10]".

name = value

BROUTINE name ... , -
Daclares a subrouting which can ba called via CALL

« https://dag00.triumf.ca/MidasWiki/index.php/Sequencer

» See first talk tomorrow on "Mu3e"” by Luigi Vigani

« New possibility to run several sequencers in parallel
(= talk Konstantin Olchanski)

2 May 2023

# Ccalculate step size
num_steps = $num_steps + 1 # add one step for stop_voltage
step_size = ($stop voltage-$start_woltage) / ($num steps-1)

# Initialize measurement arrays at startup

ODBCREATE /Equipment/Test/Variables/Voltage, FLOAT, $num steps
ODBCREATE /Equipment/Test/Variables/Current, FLOAT, $num steps
ODBCREATE /Equipment/Test/Variables/V, FLOAT

# Erase any previously stored array
ODBSET /Equipment/Test/Variables/Voltage[*], 0
ODBSET /Equipment/Test/Variables/Current[*], 0

v = $start_voltage
ODBSET /Equipment/Test/Variables/V, $v

current = 0

# Turn on Keithley

ODBSET /Equipment/KEITHLEY/Variables/Set State, 1
# Wait to turn on

WAIT SECONDS, 2

# Looping starts at 1

LOOP i, $num_steps
# Store voltage in array and in variable
ODBSET /Equipment/Test/Variables/Voltage[$i-1], $v
ODBSET /Equipment/Test/Variables/V, $v

# Set voltage and measure

ODBSET /Equipment/KEITHLEY/Variables/Demand Voltage, $v
# Wait for measurement to be stored in Current

WAIT SECONDS, 10

ODBGET /Equipment/KEITHLEY/Variables/Current, current

# Outputting current to ODB array
ODBSET /Equipment/Test/Variables/Current[$i-1],|$current

# increment voltage
v $v + S$step size
ENDLOOF



https://daq00.triumf.ca/MidasWiki/index.php/Sequencer
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(== Improvements to MIDAS history

» Plotting large history datasets can take long and hit
the memory limit of the browser

* Down-sampling of history data on server side using
first-min-max-last method has been implemented
recently /\/

+ Web part will be finished in the next days

» A typical history plot of 1y data takes only 1-2
seconds

» See also discussion on “SQL history development”
by Gennaro Tortone later today

2 May 2023 Page 14
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«=(» History comparison

Group: Defaull v| Fanel: [Temperatures v| & Keep harizontal axis when switching panels

Default - 1
35| = Tempinsidenut 223996
34 — Humidity nut 289123

Group: Panel: 4 Keep harizontal axis when switching panels
Default -

" == Temp inside hut  no data available
34 — Humicity nut o data avallable

b AT i VAN A £ VO PN S T ok i AT T VST L A

=
I\ lﬁDLc!l :4|='-t:22 13 : 22 W.hlmaz 05 : 2 0\0':22 Zﬁhlnn 22.h|n23 mliar?ﬂ 17 ; 23 |::.|L|23 08

=
I\ lﬁDLc!l :4|='-t:22 IGQEI 22 W.hlmaz asMI 2 0\0':22 Zﬁhlnn 22.h|n23 mliar?ﬂ I?M_all 23 |::.|L|23 08 Sept 23]

un-binned ~1M data points binned 10000 “bucket” data points

2 May 2023
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» Current QT-based SetPoint
solution at PSI approaches end-
of-life

» Replaced by MIDAS MSetPoint
system:

— Dedicated “general” EPICS
front-end

— EPICS CA definition in ODB

— Custom page o control
beamline elements

2 May 2023

X X o
File Help UpdateRste [2.6H =
Flename  [ITipamecidataAppOata/pe sMEG202 2 COBRAINAL 150KV 5p
Timestamp [Wed jun 22 18:01:56 2022
Tite: pies
Description | pie3 setpoint config file
Device | ocesrpton  |inv| Rlevalue | | setvate | | currentvahe | | st statusx | command | scake
1 Teamine Fies
(2 | |MHCHasTZ .00/ A
(3|  ZmEschTinez Gate 100HZIA 0.00 Hz
[a| |ZPiEsCNTING3 Scaler 0.00 Hz
5|  answalistz
|& | asFa1 r 9336 8
[7 | Hscat r 200 o
|& | osFaz r 8399 &
BN [ICERE] 8500 .
10|~ Hscaz r (]
11| 05F4d r BL3 o
[2|r osFes r 8599 o
[ r 36.00 »
[MCEL r 8L &
asFar r 94,30 o
I HScad r 25.00 & 3]
[CEL] r 5148 # =
I |AsTaL r 9740 & 3]
| ASCAL r 113,78 & =
5541 r 0.0 3]
r osa r 336 . =l
[MCED r 4800 & 3]
WCED] r 15.00 # =
r seal r 7200 & 3]
r oSkl r 1850 & =
| oskaz r 4410 & 3]
[CEZE r 43,00 » =
T sMLal r 2500 & 3]
[HEST r 0000 & =
I swva1 r 7230 # 3
[T r 30,00
I |FSHALR r 30.00
rFsard r 50,00
I Fsdzh r B0.00
Fsarv r 160.00
I FsmaaL r 120.00
I FordaR r 120,00
SEP41 HV block (b patient .}
SEPAIVIVPSTAZ HV+ Status OKT
r sepslveve v+ 15000 N | e
SEPAIVIVPISTIZ Actual i+
SEPAIVIVN STAZ H+ Status OKT
I |SEra1vievi HV+ r 130.00 [ < -|eov
SEPALVHVNISTIZ Actual 1+
SEPALVIV Dor forget to set Y
KSFALSTAL P54 Wot OK
K5F41  — |
KEVALS TR P54 Wot OK
Ksval  — |
il | |
Select All Set e valoe| FactodMagrets) [ 10003 Magnet O o |
Unsedect Al Toms [Teo00 o sev zero|
Success: baded 08 Ra-finak- 1 50kV sp hanges:25) 2 172023 Feb-09 094859

old QT application
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==

Send command to
selected device(s)

Custom pages
with sub-menus

2 May 2023

Save / Load current
settings on server

/_HK_H

p
Save | [Load| [Export

= MEG
Status
Star
Transition
oDB
Messages
Chat
Elog
Alarms
Programs
Buffers
History
MSCB
Sequencer
Config
Help

Event Dump

Register
HV Control
XEC
Analyzer
Crates

= Beam
BTS
Separator
Beamline
MSetPoint
MSPConfig
» CDCH

» DAQ

Rome Camera

WhiteBoard
RunTable Ext.”
RunTable.”
RunDB .~
Accel ”
XECPM.A
WhiteBoard

Export / Import current
settings on client

AlarmgAfone

with scaling

Apply

file values .
Currently loaded file

12 Sept 2023, 15:04:35 U

Imripornt 7 msetpoint/MEGII_CC_final _allelementsToZero_SlitsFSH41_5.jso
Value oY 97.14 A A
Magnet On 0.00 0.00(+[-]A -0.06 A
Magnet on Q 0.00[+[-]A 0.04 A
Magnet  On 0.00 0.00(+[-]A 0.30 A Selected
et o0 | T NN« clcment for
Magnet Oon 0.00 0ONG |- A -0.00 A
Magnet  On 0.00 0.00(+ - -0.07 A command
Magnet on 0.00 0.00[+[-]a A
Magnet on 0.00 0.00+[-|a -0.06 A
Magnet on 0.00 o.00(+]-]a 0.10 A
Magnet on 0.00 0.00+[-] A -0.09 A ® Select file dialog
Magnet on 0.00 0.00[+[-] A -0.01 A (@ msetpoint/
Magnet Oon 0.00 o.00(+[-]A -0.08 A Name Modified a
[
Magnet On 0.00 0.00|+]-JA -1.61 A & MEGLI_CC_final_OkV_allelementsToZero_SlitsFSH41_5.json Tue Sep 12 2023 09:23:29 |
B — 7l meg.json Thu Aug 17 2023 13:44:59°
14 ASC41 © Select command 0.00 000+ |-1A 155 | MEGII_CC._final_150kV_2mA json Thu Aug 17 2023 13:44:54
15 S5L41 = 0.00 0.00[+[-]a 0.00 A MEGII_CC_final_150kV_1.8mA_20230812 json Thu Aug 17 2023 13:44:44°
16 QSB41 = 0.00 0.00+[-]A 1.62 A
17 QsB42 0.00 o.00(+[-]a -1.91 A
Reset
18 QSB43 0.00 o.00(+[-] A -0.00 A
Reset-DSP
19 SEP41 0.00 o.00(+[-]a -1.63 A
HV On
20 QSK41 0.00 o.00[+[-]A 0.01 A
HV Off
21 QSK42 0.00 o.00(+[-] A 0.01 A
HV Sat : S
22 QSK43 0.00 0.00[+]-]A 0.01 A
23 SML41 Cancel 0.00 0.00| + A 0.00 A
24 SMH41 T Magnet  On 0.00 o.00(+[-]A -0.00 A
25 SMv4l Magnet on 0.00 o.00(+]-]a -0.00 A
26 FSHA1-L slit Remote 5.0 5.0(+[-] mm 5.0 mm
27 FSH41-R slit Remate 5.0 5.0[+ -] mm 5.0 mm
28 FS42-L slit Remate 80.0 80.0(+[-|mm  B80.1 mm
29 FS42-R slit Remote 80.0 80.0[+[-|mm  80.1 mm
30 FS42-V slit Remate 160.0 160.0[+[-] mm  160.1 mm
- — = Page 17
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—

B

Loaded config file

Title for web page

Add, delete,

re-order
elements

2 May 2023

<

\

Increment / Decrement

values

Save / Load current

config on server

Export / Import current

N

config on client
K_H

Title: MSetPoint PIES Filename: pie5.json EPICS Gateway: hipa-cagw:5062 mpc2037:5064

=

HEVv

HE
BEE ™
HE™
BHE v
HE™ v
BEE ™
HE™ v
BHE v
BEE ¢
BEE ™
BHE v
BHE v
BEE ¢
BEE ™
BHE v
BHE v
BEE ¢
BEE ™
BHE v
HE v
BEE ¢
HE
=HE

0
1
2
3
4
5
6
7
8
9

14

20
21
22
23

AHSW41

QSF41

HSC41

QSF42

QSF43

HSC42

QSF44

QSF45

HSC43

QSF46

FSH41-L
FSH41-R

FS42-L

FS42-R

Beam Blocker (1=open)
PSA (1=ready)
Proton current
Sep. HV- voltage
Sep. HV- current
Sep. HV+ voltage
Sep. HV+ current
Sep vacuum

Sep. Xray counter

Beamline Power

(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)

1 e e e e e s A o o o

Magnet -
Magnet A
Magnet -
Magnet -
Magnet A
Magnet A
Magnet -
Magnet -
Magnet hd
Slit
Slit
Slit
Slit

g
£
®
<L) f¢] ¢ <

Beamblocker v

PSA ~

>» » » » » » P » » >

=
£l

mm
mm

mm
(empty)
(empty)
uA

kv

mA

kv

mA
mbar
Hz

kw

Format

(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)

e T

[T T
©c ©o ©o

f

GODOEODOGOD

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

AHSW41
QSFal
HSC41
QSFa2
QSFa3
HSC42
QSFa4
QSFas
HSC43
QSF46

FSH41-L
FSH41-R
FS42-L
FS42-R
KSF41
KSFa1
MHC4

SEP41VHVN

SEP41VHVN

SEP41VHVP

SEP41VHVP

SEP41VHV
SEP41VHV

(empty)
:S0L:2
:S0L:2
:S0L:2
:S0L:2
:S0L:2
:S0L:2
:50L:2
:S0L:2
:S0L:2

:S0L
:S0oL
:SOL
:SOL
:COM:2

(empty)

(empty)

:SOLV:2

:SOLIL:2

:S0OLV:2

:SOLIL:2

(empty)

(empty)

(IST:2
(IST:2
HIST=2)
HIST=2)
(IST:2
:IST:2
HIST=2)
(IST:2
(IST:2
tIST:2)
:POSA
:POSA
:POSA
:POSA
(STA:1
(STA:1
(IST:2
(ISTV:2
(ISTIL:2
(ISTV:2
(ISTL:2

(VAC2:2
:XRAY:2

:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
:STA:2
(empty)
:STA:2
:STA:2
:STA:2
:STA:2
(empty)
(empty)

ZPIES (empty) :TOTPWR:2 (empty)

a

(empty)
:COM
:COM
:COM
:COM
:COM
:COM
:COM
:COM
:COM
:COM
:COM:
:COM:
:COM:
:COM:

RORNR N RN R RN RN NN R

:COM:
(empty)
:COM:2
(empty)
:COM:2
(empty)
(empty)
(empty)
(empty)

(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
EPICS/Proton Current
(empty)
EPICS/Proton Current
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
(empty)
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m MIDAS mode vs. Standalone mode in MEG

Alarms: None 17 Aug 2023, 09:52:14 UTC+2 = LEsSemb=E Alarms: Hone e
e o] (Emen] ]
Frograms
== | = -
ml n:: : 325 = m Magrer  On 9335 = 9325(+[-]a 93224
e Nogret 08 1200w Help Magoet  On -1200 = <1200+ [-|A 1204 A
Qsraz Magoat 1 Ok PP Magret  On B262 = #rez(+[-|A  B2E6A
QsFe3 Mognet  Oa 445 - 4 QSFa3 Mageet  On 6445 = 6445+ [-| A 6444 A
HSCA2 Mognet O 2600 = 5 MSCaZ Magnet  On 2600 = -26.00[+ [-|& 2599 A
Qsres Magnet  On 5ne - & gsFes Maget  On e - aisi+[-]a  sE3A
QsFes Magnet  On 8500 = 7 QsFas Magnet  On 8500 = w500+ [-]A 8487 A
HSCAY Mognet  On 5200 = 8 HSCA3 Magnet  On 5200 = s200(+[-|a  sisBA
9 QsFes Magnet  Oa 8266 = 9 GSFa6 Hageet  On 8266 = #2656+ [-|A  -B264 A
_::;:"" 10 QsFa7 Magnet  On 9515 = 9sase[JA 9516 A 10 QR4 Magnet  On $515 = 955+ [-]a  9s20A |
e 11 HSCA4 Magnet  On 2900 = 200[+[-]A -297A 11 HSCA4 Mageet  On 2900 = 29.00(+|-|A 29004 |
% 12 QsFes Magnet  On 5057 - i 12 QSFaE Magoet  On 5057 = -5057[+]-|A  -50.56 A I
Anatyzer 13 AsTaL Magnet  On 9740 = [ 13 AST41 Magnet  On 5740 = cara0+[-|a 9741 A
S 14 Ascar Magnet  On 137 - A 14 ASCAL Hageet  On T - 1u37a[+[-|a  u3s1A
'.:;"" 15 5SU41 Magner  On a0 - 15 s5L41 Magnet  On 00 = a00[+]-]A -100A
R 16 Qse41 Magnet O 780 - 16 gsB4l Magnet  On 7w - 778+ [-|a  7sLA
Bearmiine 17 Qsea2 Mognes  On 4800 = 17 G5B42 Magoet  On 4800 = 4800+ [-|A 4798 A
e MSetpoint 18 Qses3 Magnet  On 1500 - 18 gsBaa Magnet  On 1500 = 1s00[+[-|a  1500a
Koo 19 sepa1 Mogoet  On 7300 = odbedit —c “load msetpoint.json” 19 sEPaL Magest  On 7300 = 7300+ [-]a 73004
A i b 899 = 20 gsKaL Maget  On 550 = 2ss0[+[-]A  2s50A
;:‘:qw 2L gl HOgRat L On ZEN b 21 gskaz Magnet  On -47.50 = -4750(+[-|a  -a7s0A
el s Sl 22 askas Magoet  On 0 - £20[¢[-]A  420a
b e 23 smuaL Magnet  Oa “1300 = 23 sMLaL Magnet  On -1500 = <1500+ [-]& 1500 A
RunTable 24 SMHaL Magnet On 20000 =
24 SHH4L Magret  On w000 = 20000+ [-|A 199994
e S oL 0 = 25 sMval Magnet  On 19000 = 190.00[+ [-] A 190.01 A
Accel 26 FSHAL-L S Remote 25 -
XECPM 27 PSR po Kimwe 28 = 26 FSHAL-L Slit Remote 205 225+ [-|mm  22.5 mm
Whiteboars 28 PeaL = Nasnsas 00 - 7 FSHA1-R Slit Remote 0.5 225+ [-|mm 225 mm
29 FSa2-R st oy 200 = 28 FEAZ-L siit Remate 800 = 0.0+ |mm  80.0 mm
30 F5aaV o Remste 1600 - 9 FS42-R siit Remate 800 = 80.0(+[-|mm  79.0 mm
\ J/ 31 FsHasL St Remate 1200 = 30 F542V it Remote 1800 = 160.0(+ [-| mm 1602 mm
32 PSHA-R it Remote 1200 = 31 FEH43-L siit Remote. 1200 = 1200+ [-| mm  119.8 mm
33 Beam Diocker I=cpen  Open A 32 FSH43-R Sl Ramote 1200 = 120.0( + [-| mm  119.9 mm
34 PSA L=ready  Open 33 Beam Blocker (1=open] Beamsiocker  Open [ Cioss | 1
35 Proton current Vae 76w A 34 PSA (1=ready) PSA  Open )
6 Sep. MV-veitage  Separator  Trve. 19000 = oo+ [ ook (A 35 Praton current Value 17305 uA
37 Sep. WV-cument  Vake  Troe cema (A 36 Sep, HV- voltage Separater  True 15000 = 150.00] + |- | WV 150.00 kv
38 Sep. MV+ vokage  Separator  Trum 15000 = wm -l 100w [A] e Ll e e e
R aom [ 38 Sep. WY+ voltage. Separater  True 15000 = 150.00+ [+ | v 150,00 kv
39 Sep. Hy+ current Value  True 0.00 mA
40 Sep vacuum Vale 40 Sep vacwum Value 2.38e-6 mbar
41 Sep, Xray courter  Velue 41 Sep. Xray counter Value 56 Hz
42 Beamiine Pawer Value 5.5 kW
42 Beamine Power vate
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epics_fe.cxx
i=0;i<beamline.

(demand !~ std::string("")) {
std::string name = beamline.
name - beamline. il;
status = ca_create_channel(name.c_str(),
, 0, &(beamline. [i1));

beamline. .watch(demandCallback);

(midas::odb &0) {
std::vector< > newDemand = o;

(inti=0;i<beamline. ;i) {

(newDemandi| != beamline. [iD {

epics_set_demand(i, newDemandil);
beamline. [i] = newDemand!i/;

5 EPICS Front-End Code

MIDAS ODB

CA Name =
[0] AHSW41 4——/‘—0'5_

[1] QSF41 0.5
[2] HSC41 0.5
[3] QSF42 0.5
[4] QSF43
[5] HSC42
CA Demand &
[0] (empty)
[1] :SOL:2
[2] :SOL:2 0.5
[3] :SOL:2 0.5
[4] :SOL:2 0.5
[5] :sOL:2
0.5
0.5
Demand =
[0] NaN
[1] -93.250999
[2]-12

[3] 82.621101
[4] -64.452599
[5] -26

+ Code af ~/midas/msetpoint

+ Documentation at

https://bitbucket.org/tmidas/midas/wiki/MSetPoint

MSPConfig

QsF41

QSFa2
QSF43
HSC42
QsFa4

QSF4s

HSC43
QSF46
FSH41-L
FSH41-R
FS42-L

AHSW41 (empty)
:SOL:2
:SOL:2
:S0L:2
1SOL:2
:SOL:2
iSOL:2
:SOL:Z
:SOL:2
:SOL:2

:SOL
:SOL
:SOL

:STA:2

iSTA:2
:STA:2
:STA:2
:STA:2
1STA:2
:STA:2
1STA:2
:STA;Z‘
1STA:2
:STA:2
:STA:2
:STA:2

+ Template for other control programs (e.g. high voltage)
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ChatGPT knows MIDAS (status Sept 2021)

% How do | save the contents of the ODB in the midas dag system?

In the MIDAS Data Acquisition System (DAQ), the Online Database (ODB}) is a crucial
component that stores configuration settings, state information, and other runtime data. The
ODB is organized hierarchically, similar to a file system or a registry, and it can be accessed

and modified during runtime.
To save the contents of the ODB:

Using the Web Interface:
* |If you have the MIDAS web interface running, you can navigate to the ODB page.
* There should be an option to save the ODB to afile. Follow the prompts to save the
contents.
Using the Command Line:
* You can use the "odbedit " tool, which is a command-line interface to the ODB.
* To save the entire ODB to a file, you can use the “save - command within “odbedit .

[) Copycode

Replace “<filename>" with the desired name for your backup file.
Automating the Process:
* If you want to automate the saving process, you can script the “odbedit" commands or
use the MIDAS API in your own program to interact with the ODB and save its contents

periodically or based on certain triggers.

Remember to regularly back up the ODB, especially before making significant changes to
your experiment's configuration or the DAQ system itself. This ensures that you can restore

the system to a known state if needed.

= ChatGPT and MIDAS

Can you write me s:

®

the Mi

Certainly! To interact with the MIDAS Online Database (ODB) using C++, you'd typically use

APL. Here's a basic example of how you might send a string to the ODB using C++

) !'= CM_SUCCES!

HNDLE hDB;

* odbPath =

* value =

(value) +
(hD8, 0, odbPath, value, size, !, TID_STRING)
rendl;

(OH

Replace *"YourProgramName"  with a suitable name for your program.

Replace ""/Your/Path/Hexe"” * with the appropriate path in the ODB where you

tring

i= DB_SUC




