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Problem Statement

PROBLEM STATEMENT

Data acquisition (DAQ) systems continue to advance in power, but manual data input will remain required as
experiments necessarily check for the unforeseen. Researchers often use electronic lab books or fallback
solutions like Excel or Google Docs to record actions and events, highlighting the need for an intuitive
interface that enables live- and post-processing while remaining linkable to DAQ systems.

CHALLENGES

A major challenge lies in the dynamic nature of the incoming information, rendering fixed-structure
databases like SQL impractical. What can we read in automatically? What manual input do we need?

APPROACH

To tackle this issue, we have developed intuitive Python-Flask applications that harness the inherent
flexibility of document-based databases, particularly MongoDB, for storing curated and query-ready data.
Although these applications were initially tailored for the laser-particle acceleration group at HZDR as part of
the DAHPNE4NFDI project, the intention is to generalize their utility.

A DRESDEN ﬁ -
2 11.10.2023 Advancing Research Data Management with Python-Flask Applications 5‘3%5 '4 HMC) f::iif: ™~ i 'n
4NFOI INROHETIGH S Pl

10N CAMPUS ‘



3

Enter Flask WebApps

Why Flask?
Flask is a micro web framework written in Python.

Like Django but simpler, and less strictly structured.

Why WebApps?
Available anywhere.

What can you do with them?
Turns out, a lot.

- Configurable forms

- Configurable selections

- Search and changeability

11.10.2023 Advancing Research Data Management with Python-Flask Applications
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Flask

web development,
one drop at a time



Enter Flask WebApps

1. ShotSheet [ions, electrons] Need: Issues extending and FAIRizing current ShotSheet
« Facilitates manual data entry during experiments via a database form
« Can be easily — and on-the-fly — changed and allows also to store the DAQ configuration per entry
* Choices can be pre-configured or pulled from sources like a MediaWiki lab documentation system
» Entries are directly written to a MongoDB

2. ZeroMQ Relayer Need: No existing dedicated Draco counter for counting triggered shots

» Extracts metadata from the experiment’s drive laser (via zeroMQ) and forwards this in real-time to visualization
app and to Kafka

« Enables harmonized metadata like ID’s and timestamps, either appended to data as well as logged for post-hoc
reconstruction

3. KafkaWatcher Need: Receive/monitor new Draco counter

» Functioning as an intermediary, this app receives data from the Relayer and publishes it to MongoDB
» Flask-SocketlO is used for real-time reception of Kafka messages

| L B |
4 11.10.2023 Advancing Research Data Management with Python-Flask Applications ED%E < HMC) f::iif: \ ™ i 'n
4N C 5



5

Shotsheet: Evolution of the Shotsheet

Started as Excel

sssss

Limitations ... often all the interesting diagnostics ended up
In the first column of Comments

Difficult to catalogue post-experiment

Not very FAIR

20| as

Moved to Microsoft Access

Better tracking of data corresponding to individual shots
Slow loading

Issues accessing/exporting data

More FAIR but still not really FAIR

Lately limitations on number of diagnostics has accelerated
the need for a new method

11.10.2023 Advancing Research Data Management with Python-Flask Applications ED%E
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Problem: Issues extending and FAIRizing current Shotsheet

Shotsheet: A Python-Flask WebApp with a MongoDB Backend
Newest Shotsheet, Built separate version for lons and Electrons

Add Shot

Why??7?7?

Python Physicists like python. | already had a
decent grasp on Python so it was the least
extra work to getting started

Flask  Adaptable and relatively simple microframe-
work with wide range of supported features

Diagnostics

MongoDB NoSQL document-based database
Other supporting Elements
WTForms form validation =
Javascript dynamic features
Jinja2 template management =
Bootstrap clean consistent form layouts o o
6  11.10.2023 Advancing Research Data Management with Python-Flask Applications :"D%E <HMC> ?ﬂ{iﬁs{:’;‘m \ HZDR



Working on basic user tracking for access to
Add/ModifyShot [User] and RemoteUserLogout [Admin] pages

&« © O G https://149.220.59.21:8080,lagin E gl =

ExperimentlLog: lons Stean

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnostics Add/Modify Form Layout Search!

Username

Role

User

&« (© U G https:#149.220,59.21:8080/admin E s % gl =

ExperimentLog: lons % Logged in 2 kippey [ © togout @ adninpege

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnostics Add/Modify Form Layout Search!

Currently Logged-in Users:

Username Role IP Address Action

ktippey admin 149.220,58.248

DRESDEN
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Shotsheet [ions]: The different tabs

Outline

| L L
Add Shot Modify Shot Add/Modify Diagnostic Presets
— e
..................................... ':} =11 e [IRER R Ap— ':) HZDR e [IRER R p—
7 8 g
| L L
Ad/Modify Diagnostics Add/Modify Form Layout Search!
o F- AA:“_- .:I:I_ -— Py - t_‘j—_ - - - - — ? ) N
= == : =
=
) . -
== : :
........................................ = :‘ Po—==1"1 [T I p—— :\ ==+ [P RS -
10 11 12
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Add Shot

<« © O & https/#149,.220,59.21:8080/tab 1 B sx % 1 =

__(o} Admin Page

J Logged in as ktippey

ExperimentlLog: lons

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnestics Add/Modify Form Layout Search!

Campaign |NONE

Shot identification

Shot Count: 5

o —| )

Date and Time : crl+click

Laser parameters
s
Plasma Mirror?

™ \ntens\ty
1000572
Twodmlzo

Interaction parameters
mo e

Target details

Target (choices read from mediawiki) | Formyar 2 | [LINK]

Post-shot readout

Rarlon 45
Proton Energy TPS 45 (Mew)
Proton Energy TPS 15 (Mev)
Tirme of flight (ns)

Proton Energy from TOF (Me\)
s G4
Measured TOD ifs2)

Comments:

Diagnostics
85 0/20220005 - now PCO edge J

Bs -32 | OFF
ssaofofF
CeramicCam \OFFi\
ColorCamToo [OFF v

FF aftertop DD [OFF v

FF Sp\dar[OFFf

FF P Bulli | OFF
MF PM Bulli [OFF v
FTS1 | OFF v

Quality
Good
ok
Bad
Y Calibration

ProtProf weak | OFF
ProtProf strong \:OFF v:\

Profiler3 [ OFF ¥

Refl 1w | OFF v

Refl 2w | OFF ~|

Refl Spect | OFF J
CnsCm’r[OFF v

SPEBS 0| OFF

SPEBS -32 | OFF

SPEBS 20 |OFF 02

11.10.2023 Advancing Research Data Management with Python-Flask Applications

Scan Type
Z-5can
EScan
GYD-5ean

- ToD-Scan

Spec Elec Prof | OFF

sPEm | OFF
wovmeplorr
Tes 5[0FF v
5 15 Mce [ofF ¢

TPS 45 | OFF

TPS 45 Lanex low |OFF

TPS 45 Lanex high [OFF
Trans Lanex | OFF v

Trans Tw | OFF 2

DIN T\BE

Trans 2w | OFF

Trans spect [ OFF

Trans Spect 2w | QFF &2

Ge X spect | OFF v

Ross Filter pair | OFF

singlePhoton Spect | OFF

Diagn Shutter[OFF

FTS! Setup | OFF
pickaff att|OFF ~|

proterof Setup [OFF £

UV Setup |OFF v

DRESDEN

<HMC> o

INNOYETION CANPUS
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Modify Shot

« C QO G hitpsi/149.220,59.21:8080/t:b2 R o =
ExperimentlLog: lons % Logged in a5 kippe

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnostics Add/Modify Form Layout Search!

Campiign [NONE <) Shos in campaign: Gotoshotumber [ ] o

Shot identification Laser parameters Interaction parameters Post-shot readout
Shot Courtt: 5 VD fsn2) 350 TRO (dew) 400 Rarmlon (15v) 500
This shot 5 < Laser Energy (/) 15 TFO (urm) 420 Proton Energy TPS 45 (Me) 450
Date and Time 2023-03-20 034716 Plasma Mirror? Proton Energy TPS 15 (Mel) 450
TV Intensity 200 Target details Time of flight (ns) 450
TOD (s~ 2) 200 Target (choices read from Formuar 2 v Proton Energy from TOF (Mev) 5.0
TW Delay 220 rmedizwiki) [LINK] Measured GVD (fs"2) 120
Measured TOD (fs2) 450
comrments: Quality Scan Type
Good ~ Z-5can ~
[s14 E-Scan
Bad GWD-Scan
Yy Calibration o TOD-Sean v
Diagnostics
BS O [m| protprof weak \OFF7| spec Elec prof [OFF v Trans 2w(orr ]
85 -32 [oFF Proterof strong [OFF v/ SPEm OFF Trans Spect[OFF ]
55 20 [OFF profilera [QFF xovmce[orE ] Trans Spect 2w (0P ~
Ceramiccam[OFF ] Refl wlorr wsislorE e Ge X spect | OFF v
colorCam Tec [OFF Refl 2w [QFF s 15 McP [OFF v Ross Filter pair [OFF
FF aftertop DD [OFF v Refl Spect [OFF sas[orf ] SinglePhoton Spect [OFF
FF Spider [OFF ) coscorr[OFF ] TPS 45 Lanex low [OFF ~ Diagn Shutter | OFF
FFPM Bl [OFF v SPEES O[OFF v TPS 45 Lanex high [OFF v FTSI Setup [OFF

NF PM Bulli | OFF SPEBS -32 | OFF Trans Lanex | OFF Pickoff Att|OFF ~|

FTsI | OFF ~| SPEBS 20| OFF Trans Tw|OFF ~| protprof Setup | OFF

XUV Setup | OFF v

DRESDEN
| L B |
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Modify Shot

« C O G hittps,//148.220.59.21:8080/tab27index=0 B sox fo=

& Admin Page

SE[tldea\E‘e:i‘ & Logged in as ktippey

L - LA R

Add shot Moaodify shot Add/Modify Diagnostic Presets Add/Modify Diagnostics Add/Modify Form Layout search!

Campaign | NORNE

Shot identification Laser parameters Interaction parameters Post-shot readout
Shot Count: 5 GVD (fs"2) B TRO (deq) 400 Ramlon (uSv) 00
This Shot 5 Laser Energy (/) 15 TFO (pm) 420 Proten Energy TRS 45 (Mew) 450
Date and Time 2023-09-2009:47:16 Plazma Mirror? Protor Energy TRS 15 (MeW) 450
TV Intensity 200 Target details Time of flight (hs) 450
TOD (s~ 2) 200 Tsrget (choices resd from Farmyar 2 v Proton Energy from TOF tviev) 5.0
TW Delay 220 rediawikiy [LINEK] Measured GVD (fs*2) 120
Measured TOD ifs»2) 50
cormrents: Quality Scan Type
Good N Z5can
oK E-Scan
Bad GYD-5can
% Calibration v TOD-Scan
Diagnostics
BS 0/20220005 - now PCO edge v ProtProf weak | OFF v| Spec Elec Prof | OFF v Trans 2w | OFF v|
BS -32 | OFF protProf strong | OFF SPEm | QFF Trans Spect| OFF
Bs 20| OFF profilera |OFF KUV MCP | OFF v Trans Spect 2w | OFF v|
CerarnicCar | OFF ~| Refl 1w |OFF v TPS 15 |CFF Ge ¥ spect | OFF v
ColorCam TCC [ OFF v) Refl 2w |OFF v TPS 15 MCP | OFF Ross Filter pair | OFF

FF after top DD [OFF

FF Spider | OFF

Refl Spect | OFF

CosCorr | OFF

05 45 [oFF ~

TPS 45 Lanex low | QFF

SinglePhoton Spect | OFF

Diagn Shutter | OFF

FF PM Bulli | OFF | SPEBS 0| OFF TPS 45 Lanex high | OFF FTSI Setup | OFF ~
NF PM Bulli [ OFF sPEBS -32 [OFF v Trans Lanex [OFF v pickoff att[OFF v|
FTSI | OFF v) SPEBS 20| OFF Trans 1w | OFF 2 proterof Setup [ OFF

UV Setup [OFF v

DRESDEN -
<HMC> | ™ =
INNOYATION CAMPUS
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Add/Modify Diagnostic Presets

< C

QO G hitpsy//149.220.59.21:8080/tab3

ExperimentLog: lons

Add Shot

Modify Shot

Parameter fields

Diagnostics
Type

Mame
Description
Set-up date:

Details:

Responsible
Person

PC (choices
read from
rediawiki)

File path

Filename_schema

Counter_mode

B5 0

TT.MM . 111

Key value

MONE

ADD LATER

ADD LATER

Add/Modify Diagnostic Presets Add/Modify Diagnostics

Name
20220905 -

new PCO edge

20220901 -
added Lanex

20220901 -
changed
distance

20220830 - C51

20220830 -
Pinhole further
away

20220830 -
Added
shielding

init

20220826 -
imaging lanex

OFF

12 11.10.2023 Advancing Research Data Management with Python-Flask Applications

Add/Medify Form Layout

Search!

Add/Modify Presets for BS 0

Description
PCOedge 4.2 now with 12 mm

and shielding

added lanex imaging

imaging Csl only, increased
shielding, 7.8 cm to flanch

imaging lanex stack spectrometer
and Csl

imaging lanex stack spectrometer
and Csl, pinhole moved 1em away
from flanch

iraging lanex stack spectrometer
and Csl, pinhole moved 1cm away

from flanch, added shielding

init

iraging lanex stack spectrometer

offline

Details

detector: ach1300-60gm,
serial number: 23021477,
delay tirme: 0. trigger: lonss

detector: acA1300-60gm,
serial number: 23021477,
delay time: 0. trigger: lonss

detector: ach1300-60gm,
serial number: 23021477,
delay time: 0, trigger: lons5

detector: acA1300-80gm,
serial number: 23021477,
delay time: 0. trigger: lonss

detector: acA1300-60gm,
serial number: 23021477,
delay time: 0, trigger: lons5

detector: acA1300-60gm,
serial number: 23021477,
delay time: 0. trigger: lonsS

detector: acA1300-60gm,
serial number: 23021477,
delay tirne: 36

detector: acA1300-60gm,
serial number: 23021477,
delay time: 0. trigger: lonss

Responsible
Person PC

fwk4 39 (Cameras
TK Miniy

fwk438 (Cornputer
Fujitsu Primergy
RX1330 m3)

fwk438 (Computer
Fuitsu Primergy
RX1330 m3)

fuwka38 (Computer
Fujitsu Primergy
RX1330 m3)

fwkd38 (Computer
Fujitsu Primergy
RX1330 m3)
fwkd38 (Cornputer
Fujitsu Primergy
R¥1330 m3)

fukmng 123 (Tower)

fwk438 (Cornputer
Fujitsu Primergy
RX1330 m3)

NONE §

DIN T\SE

file_path

filename_schema

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

counter_mode

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

ADD LATER

<{HMC>

SR

% Logged in as ktippey

Set-up
Date

2022-09-05

2022-09-01

2022-09-01

2022-08-20

2022-08-30

2022-08-30

2022-08-24

2022-08-24

®@ 9 =

__@}Admm Page

Active  Clone Modify Delete

DRESDEN
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Add/Modify Diagnostics

<« (¢] QO & nhitps;//149.220.59.21:8080/MODIFY_ENTRYS 8% 1Y ® g =

& pamin Page

ExperimentLog: lons S Logged in s kippey

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnostics Add/Modify Form Layout Search!

Parameter fields Available Diagnostics
~
Wiki- Valid Valid
Display Name Tooltip Description Details Class  Link(s) Team Responsible since until Clone Modlify
Display Mame: BS O
BS O Bremsstrahlung Bulli in lazer forward direction <serial Bremsstrahlung Bulli in laser forward direction <serial lons MNone MNone m
Tooltip Bremsstrahlung Bulli in laser forward direction <serial numbers, ...> numbers, ..»
Description: numbers, .>
y BS -32 Brersstrahlung Bulli at -32° (more in target plane) Brermsstrahlung Bulli at -32° (more in target plane) lohs MNone MNone M
A o]
Details Ererr:strah\ung Bulliin laser forward direction <serial BS 20 Bremsstrahlung Bulli at +20° (more target normaly Bremsstrahlung Bulli at +20¢ (more target normal) lons Mone Mone m
numbers, .>
Ceramictam lons Mone MNaone m
Class:

ColerCarm TCC Color Carn looking at TCC lohs MNone MNone m
Wiki-Link(s):
Team: lons FF after top DD Farfield at upper DD mirror lons m

Responsible: FF Spider Farfield at spider diagnastic lons
valid i TT. MM 1) =
e sinee FF PM Bulli Farfield at Plasmamirror Bulli lons
valid until: TT.MM, 1)) ]
NF PM Bulli Mearfield at Plasmamirror Bulli lons

FTS| 10 lons None Naone
ProtProf weak lons None MNone
ProtProf strong DETAILS lons MNone Mone
profilera lons
Refl T lons

DRESDEN
L B |
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Add/Modify Form Layout

< C Q G https//149.220,59.21:8080/select_choices
ExperimentLog: lons

Add Shot Modify Shot Add/Modify Diagnostic Presets Add/Modify Diagnostics

Adjust/add new template
APPLY TEMPLATE

Select template: Something Different
Mare your ternplate: Sornething Different
Team:

Campaign: NOME

Details:

Set-up date: 10.08,2023
Choices:

FF after top DD
FF Spider

FF P Bulli

NF P Bulli
FTsI

ProtProf weak
Proteraf strong
Profilers

Refl 1w

Refl 2w

Refl Spect
CosCorr
SPEBS O

SPEBS -32
SPEBS 20
Trans Tw
Trans 2w

Ross Filter pair
Pickoff Att

14  11.10.2023 Advancing Research Data Management with Python-Flask Applications

Add/Modify Form Layout Search!

Available Templates

Template Name
Something Different

Template of the Year

All Fields

All + recent additions

Team

Electrons

TEAM

Campaign
NPL Dosimetry 12,2022 (2022-12-12 to 2022-12-16)

EMP-Birdhouse 11,2022 (2022-12-12 to 2022-12-16)

NONE )

'D4N 'ﬁE

Details

All the best details

DETAILS

<{HMC>

B em vy

o Logged in as ktippey

Set-up Date

2023-08-10

2023-07-06

2022-09-01

Mone

® # =

Active Delete
Delete
Delete
Delete
Delete
DRESDEN
concept
ACIENGF AN
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Search!

&« (] O G hitps//149.220.59,21:8080/search-form 0% w7 =
ExperimentLog: lons & Logged n 3 Kippey

add Shot  Modify Shot  Add/Modify Diagnostic Presets  Add/Madify Diagnostics  Add/Modify Form Layout  Searcht
Search Form Search Results
Campaigh Show 10 #+ entries

RORNE ~ Search:
Start Date End Date | copy || v

TT.MM. I 5 TT.MM. 1

date time “  counter gwd laser_energy plasma_mirror ramlon target tfo tod tro tw_delay tw_intensity version
Quality Scan Type
2023-08-20 08:41:24 1 45.0 2.0 False 45.0 T109 420 35.0 400 200 400 1
All (don't filtery ~ All (don't filtery ~
- 2023-08-20 08:41:38 2 300 20.0 True 45.0 B400 420 20:0 400 22.0 200 2
Return All Fields O
Select Fields to Return 2023-09-20 09:44:40 3 35.0 20.0 True 45.0 Formvar 2 42.0 200 400 22.0 200 2
A

LEEZ 2023-08-20 08:45:23 4 300 12.0 False 50.0 Formyar 2 420 20:0 400 22.0 200 3

g

laser_energy 2023-08-20 09:47:16 5 350.0 15.0 True 50.0 Formvar 2 42.0 20.0 400 22.0 200 n

plasma_mirror

tw_intensity Showing 1to 5 of 5 entries

tod

Previous Mext
tw_delay
tro
tfo Data Plot (All in One)
target
ramlon
proton_energy tps4s 350 - \ng

—+— laser_snergy
proten_energy tps15 ¢ plasme. minar
time_of flight 200 —— ramlon
proton_energy_from_tof ::’92‘

—— tfo
measured_gvd 250 e tod
measured_tod ) tro

to_delay
Plot Type Plot Versus 200 te_intensity

—— version
All'in One plot v~ date_time v -
150

50 -
== R —
—
FaER  BADD Fortruar 2 2
0
0342 09:43 09:44 09:45 09:45 03:47

Sep 20, 2022

DRESDEN

15  11.10.2023 Advancing Research Data Management with Python-Flask Applications D '\NE 4 HMC) concept -H- ra i 'n
4N

SCIFNCF AND
INNOYETION CANPUS ‘



Shotsheet [electrons]: The different tabs

Outline

steira gt st 18
Electron Shot Form

Shat Detsils Laser Parameters Target Parameters Disgnestics Settings Advanced Setiings

G COMATABECYE5T gl s e i 10

Electron Shot Form

shat Details Laser Parameters Target Parameters

16 11.10.2023 Advancing Research Data Management with Python-Flask Applications

Diagnostics Settings Advanced Settings
Starting Shot 181 By supdewss
G
Shot Mumbers
e Search MongoDB Entries
Select Fields Add a New Field
: Search Form Search fesults
Salect a Form Layout or Make a New One Auailable Layouts Add New Field Existing Custom Fields
pnatons fa— [e— i I o — -

e o] -

[ 1o fom

caca

P
=

DAPHNE <HMC>
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Shotsheet: Basic Setup

Planned deployment implementation

1
Messnet d HZDR
Control room: maybe 2 people editing '
shotSheet; this is Laser-Mess1 !
Virtual Machine i
i f Virtual Machine \
[}
Unsafe —
b
Grafana e
Co T » MongoDB
i
]
i
Wl
% v (& _ )
----- ql?u‘l'mﬂ:es_s -

1
1

-7 Flead—c:nlg.r
1
1
1

“"‘\
Accesscontrol
.‘.“'n..h
h\ ——
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Demo?

~+ SHOTSHEET-1.0
> docs

Check out our WIKI page — https://athene.fz-rossendorf.de/fwk/FWKT:ShotSheet (ExL) 5 instance

¥ screenshots

~ shotsheet
> __pycache__
» mongodb_tools

» selectables

I O N S* > static
» templates
® _init__py

https://149.220.59.21:8080/ & commongy

@ db.py
@ debug.py

diagnostics.json

ELECTRONS* @ forms.py

% helper_functions.py
https://149.220.59.21:8082/

@ tab1_add_shot.py

@ tab2_modify_shot.py
% tab3_adj_configs.py
% tab4_adj_diags.py
@ tab5_templates.py

@ tab6_search.py

* HTTPS for security and to alleviate CSRF token errors from when using regular http
templates.json

* Currently self-certified https, working on getting real certificates and memorable server names on fwklux9/m: > venv
€ .gitignore

LICENSE

- https://shotsheet-ions.fz-rossendorf.de:8080
£ pyproject.toml
(@ README.md

- https://shotsheet-electrons.fz-rossendorf.de:8082
- https://kafkawatcher.fz-rossendorf.de:9999 R

o CHMC> w5 7Y mzDR
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https://athene.fz-rossendorf.de/fwk/FWKT:ShotSheet_(ExL)
https://149.220.59.21:8080/
https://149.220.59.21:8082/

Problem: No existing dedicated Draco counter for counting triggered shots

ZeroMQ Relay: LabView vs. Flask for Draco Shot Counter
FWK573

Labview ZeroMQ Relay -> Python Flask ZeroMQ Relay

No ability to message out with Kafka Able to message directly out with Kafka

Complicated license situation No license issues

- : it { oo SN AP HZDR

;:E:M;‘M i i:‘: i Real-time Chart

L = 8 )

L om

a7

::: = - U R TS

il

a2

EEE E M;eceive, Control Kafka Logging: 2ZMQ Software Triggers:

LabView Credit: Wolfgang Horn python waitress-serve --port=8888 zeromq_relay:app
19 11.10.2023 Advancing Research Data Management with Python-Flask Applications "‘D I\BE < HMC) E;:EE‘EN \ H z D n



ZeroMQ Relay:

Main page, selection page,

debug page

Experiment ShotCounter App (escape)

ython-Flask ZerohQ Message Rela

() 2023 Kristin Tippey, HEDA. Framework of DAPHNEANFDI,

| Real-time Chart

[=s r—

‘ a ‘44421718

time chart
e WoggeredFreds | ese # Wgered Frents | e [ Lt WgeredFred Toestamp | Lt Wiy el 104 Counle
s
oractr iowe 5 R
bractt iowe B o e
o racts owe b [
o Dracs0t HONE o e B o o 1N
o5 oracts hiowe b [
L3 Dracs0s. HONE o Rt e o
o el HONE Rt T ™11 T
o oracte one nase
w oracn ione Base
o o0 one nese
P O N N O Y ]
) oracant one nese
oz Tione neser]
brace1) HONE Feset] :
brac1d MO Fset e
Drac1s N Feset] =
1w
braie one b pese
;;;;;
Receiver Control Kafka Logging: ZMQ Software Triggers:
Stop Receiver Start Receiver LN
Stap Start =il

Experiment ShotCounter App (escape)
APython sk ZersE Mesage Relayer for Draco ) 2023 Ksin ey, HZDR
Select Data

oo+

Triggered Events Count & Bool Data Display

0.06160865429063596

38 @

Latest Triggered Timestamp DAY

Tue Sep 19 2023

Latest Triggered Timestamp TIME

11:07:16,610

44425909

Real-time Chart

Receiver Control

oipHye HZDR

20

» Displays incoming ZeroMQ data in tabular and graphical form
» User input of nicknames, campaigns, thresholds, local trigger counts
« Triggers upon incoming values > threshold values

* Relays triggered data to Kafka (MongoDB) and all data to ZeroMQ
(future: software triggers)
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Stop Receiver ~ Start Receiver —
Experiment ShotCounter App (escape) % P o6
APy ik ki s oD 252 it T KR ek DAPHNE HZDR

Application Log
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Demo?

http://149.220.59.31:8888/
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Draco embedded network:
192.168.2.230

Experiment ShotCounter and enrichment app
(escape)

Laser-Messnetz network:
149.220.59.31

Internal 10Hz counter
Run ID

digitized voltages (16x)

from embedded13
Topic = SC

additional
input in app

O

—>

Draco 10Hz counter

Run ID

Timestamp fwk573

digitized voltages (16x)

Start/Stop
Logging (16x)

o—
Start/Stop
Software Triggers

zeroMQ Consumers
in Messnetz
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Draco 10Hz counter

Draco 10Hz counter

Run ID

Timestamp fwk573

digitized voltages (16x)

Channel Data

Draco 10Hz counter

Run ID

Run 1D

Timestamp fwk573

Timestamp fwk573

Campaign

Campaign

Channel counter

Channel counter

Channel name

Channel name

Channel threshold

Channel threshold

Channel value

Channel value

localhost:2960
Topic = Draco Relay

or DracoMM

<{HMC>
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Kafka Watcher

Search Form

Search Results

Plot

Kafka Watcher

Show Latest messages Searchl
Latest Kafka Tri
Channel nickname

channel Q1 “orecoer

iggers:
threshold Value

1 6.300815157345383 275

channel_06 "oracoee” 1

channel Q7 “orecoer

channel 08 rorecoss”

1 1.8732076591084353 12

1 1.8685648519058588 17

channel_Q9 rorecees”

channel_10Q "oracote”

A channel_14 e

channel_15 "oracots”

channel_16 "oracose” 1

1 1.1449973125164234 38

9999999999999999999

11111111111111111111

triggered_events_count timestamp

"2023-09-91T47:27:18,1412187"

"2023-09-04T87:59:50, 1687897

"2673-89-84TB7:59:59. 7388137

"2623-69-94T88:89:88,5822137"

"2623-69-84T87:59:59,5887782"

10Hz_counter

3134008

31353563

31353568

31353581

31353566

triggered events count  timest
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Problem: Need to receive/monitor new Draco counter

Kafka Receiver and Relay to
MongoDB

« Shows incoming Kafka messages in real time,
relays them to MongoDB, and allows you to
search through all the entries

Specifics:
 Connected to kafka broker on fwklux9

 Serve KafkaWatcher from fwklux9 with:

gunicorn --certfile=cert.pem --keyfile=key.pem
--worker-class eventlet -w 1 -b 0.0.0.0:9999
"KafkaGUI.create app()"

* Access on FWKTSO07 or another computer on
the network at https://149.220.59.21:9999/
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ZeroMQ Relay and KafkaWatcher: Basic Setup

The main pieces requiring configuration

KT_mongoDB_GUI.py

Kafka
Broker KafkaWatcher.py

- Allows searching of
MongoDB data

Consumes incoming

messages
- Relays to MongoDB T ——
- Allows searching of ot Watcher S — :
AN q _r e l ay' p y M on g 0 D B d ata L;;;s.;?k;fka“';'r”iggers: o F"f: o= ::?"
- Processes s e
and/or relays — e
messages =

ZMQ PROCESSOR
G@&

Software triggers
(in the future)

INNOYETION CANPUS
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ZeroMQ Relay and KafkaGUI: Where to get the different pieces

Kafka
Broker KafkaWatcher.py

KT_mongoDB_GUI.py

- Allows searching of
MongoDB data

- Consumes incoming
messages > Generated test _ _
- Relays to MongoDB read-only account --./Kafka-triggers-mongodb-gui
- Allows searching of
MongoDB data > Working on > Can be run from anywhere you

zeromg_relay.py

getting new db can access the MongoDB
- Processes ‘ specifically for this
and/or relays purpose

messages .../kafka-qui

.../[fwklux9-kafka Hosted by GitLab

Still under development but
available upon request.
Plan to share publicly.

...Jlzeromqg-broker
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https://codebase.helmholtz.cloud/tippey27/fwklux9-kafka
https://codebase.helmholtz.cloud/tippey27/kafka-gui
https://codebase.helmholtz.cloud/tippey27/zeromq-broker
https://codebase.helmholtz.cloud/tippey27/kafka-triggers-mongodb-gui

Python
Actual Data flow SCcess
r r
\ rw DB = fwktTest
user input — MongoDB
Collections :
Shotsheet [ions] vlsmongo.fz- Shotsheet [ions] {
rossendorf.de counter
diagnostics
user input —— diagnostics.[diagnostic names]
/ \ UserSelections
FUTURE: notifying shots}
Shotsheet [electron users of shotsheets
when shot occurs, Shotsheet [electrons] {
Fwklux9: automated capture E_COUNTER
9999 of things like motor E_LAYOUTS
positions, SHOTS}
ZeroMQ Relay Kafka Receiver and Integrating with _
MongoDB Relay available systems Kafka Receiver and MongoDB Relay {

/ K / KafkaTriggersDraco }
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Add-On: SciCat Upload Tools for Simulationists

Developed SciCat metadata extraction and
upload to SciCat tools for

« Smilei: extracts input.py files
* picmi-PIConGPU: extracts from python files

« PIConGPU: extracts from cfg, param files
across folders. Working on improved
extraction mechanisms, curation

« WarpX: extracts from txt input file CHALLENGE: Metadata most useful when thoroughly

curated, i.e. when key/value/unit groupings have easily
recognizable meaning... However, this is difficult to

Currently undergoing testing and refinement NN achieve as even simulation scripts can vary greatly
Configuring beyond scripts into GUI's? Flask? Solution favored by supervisor: Suggest users start
o from cookiecutter base script & refine their simulations
S .l . PICon @m)‘ ' copvaomarsx [ S from there. ** Can still allow variations beyond that but
m' el ) additional metadata cannot be automatically curated.

** Need to educated ingestors how to update code

203 ¥ 14z O
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Review

Current: Developed apps for research data management application, focus around improving shot tracking
- Shotsheet: Currently entirely manual data logging (served with gunicorn by fwklux9)

- ZeroMQ Relay: Tracks and relays shot triggers sent from Draco laser (served with waitress by fwk573
gateway) via KafkaBroker (hosted by fwklux9)

- Kafka Receiver and MongoDB Relay: Receives real-time kafka messages from KafkaBroker and emits to
WebApp for monitoring, sends to mongoDB for logging and searching (served with gunicorn by fwklux9)

Additionally, for simulations, uploader tools allow uploading of curated metadata to SciCat

Future: Integrate with existing systems, mediawiki, motor trackers, etc. towards automation, integrate directly
with SciCat, ...

** We hope to improve on these apps and work further with experimentalists and simulationists towards an
increasingly streamlined data/metadata pipeline **
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Thank you for your attention
Questions? Suggestions? Collaboration ideas?

Hosted by: Fwklux9:8080, © Fwklux9:9999
' 8082

Kafka Receiver and MongoDB Relay

Shotsheet [ions] hitps://149.220.59.21:8080/ ZeroMQ Relgy hitps://149.220.59.21:9999/
and [electrons] hitps://149.220.59.21:8082/ http://149.220.59.31:8888/

T~ : ; ‘Di b@@s HZDR Kma”fka Watct}er

[ — s e i

2..: e -

SciCat Upload Tools
Smilei) P|Con©}1!)m| '_ 1
EC‘,P.-V\.‘laruXN?lérPx. ' _W =

@. k.tippey@hzdr.de
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https://149.220.77.108:8080/
http://149.220.59.21:9999/
http://149.220.77.108:8080/
https://149.220.77.108:8082/
http://149.220.59.21:9999/
http://149.220.77.108:8082/
http://149.220.59.31:8888/
https://149.220.59.21:9999/
mailto:k.tippey@hzdr.de
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