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SC1112 > SC12: x 227?
SC12 - #pbars: x 16.0

- Currently investigating!



Efficient Antiproton Trapping

- Article -

Listen to a proper presentation by Saiva
in the next Monday meeting!!!



N x 4 measurement scheme of Hbar
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1TMCP “clogging like effect”

MCP clogging - 410424 411997 HL 4th run
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Peak finding of T-1TMCP

ITMCP Temperature over run time
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H formation

Nx4 measurement scheme,
All 600 runs

Hbar Log 124-131,
image signal sum VS threshold
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ALPACA — Architecture

(Scipy, Numpy, Plotly)

configurations
______________ tests
data 1
Server/Local Datasets I 1 Local analysis
| I , examples
X n Fit
' Plot
1 1
Bronze Silver Gold Y b Statistics
7 i 1 Development
L, —_— —_— | | ServerA applications
| { | Application 1|
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Documentation

Authors and acknowledgment
Project

Sub-modules

Package ALPACA

ALPACA - All Python Analyses Code of Aegis

@ ALPACAdatapipelinesgoldCM X +

Read this README slong with the full code documentation ar: hirps://a
Read the FAQ for AL a0
Read the FAQ for D

c aegis.docs.cern.ch/ALPACA/data/pipeline:

. . » EXPAND SOURCE CODE
Project Overview

ALI Python Anatyses Code of Aegis (ALPACA) is a library written in Python for the Aegis experiment at CERNs I d 657 el Akies (029 = daEE

Antiproton Decelerator (AD). The Library provides a pipeline archtecture to process data of the experimental runs from an n eX

nitial raw 1o a final gold state A set of hagh level functions is provided for easing direct analysts on user defined datasets. Determines the center pixels of the signal on the CMOS. From the center the algorithm runs rings with

and exccute scripted applications increasing radius but constant width over the image and determines observables for each ring. This way one can
Super-module analyse the radial profile originating from the radial zeometry of the trap.

Architecture L.
© ALPACA.data.pipelines.gold ¥ EXPAND SOURCE CODE
The following Figure depicts the data flow through the ALPACA framework

ServeriLocal Datasets Local Classes def get_radial_profile(self, data: dict) -> dict:
2 o
=7 x R of the signal on - From the ithm runs rings
Bronze  Silver Gold ¥ . o CHosDataAnalysis ot wistn min rvables for each ring. T
z ® znalyse can analyse the 1e al geometr

analyse_background

xhist = data[backgr

AegisOnline g
yhist = data['backgr

get_background_mean_std

. get_background_normalised_img

/

- get_img_observables

Monkey

get_line_segment_means

get_radial profile #g 1
threshold = datal[ *backgro:

get_roi

get_roi_observables e ——
binary_array = array > threshold

make_sub_array

sum_y, sum_x = np.indices(array.shape)

eight

Ly ray * sum_y).sum()
weighted_sum_x

nary_:

inary_array * sum_x).sum()

number_pixels = binary_array.sum()
def get_roi(self, data: dict)

Determines the roi (region of interest) using cdge recognition.

» EXPAND SOURCE CODE

def get_roi_observables(self, data: dict)



Continuous Integration — Continuous Deployment

AEgIS » Python analyses > Pipelines

All 851 Finished Branches Tags Clear runner caches Cl lint Run pipeline

Filter pipelines ‘ Q ‘ Show Pipeline ID ~
Status Pipeline Created by Stages

(%) Failed Added the masking also to the other Coolin... ~UL
& 00:01:05 #6127786 ¥ benji < BF2ffécs ® =~
£ 4 months ago Stage: build

(%) Failed Added the masking feature -6 O] build_library < ~L

#6127669 ¥ benji - 77de5784 © =~
® 00:01:43 pages o
B 4 months ago 9

(2) Passed Merge branch 'develop' into 'main’ © ®/® Stage:deploy Lo
& 00:12:02 #6126992 ¥ main © ec2253c2 =
£ 4 months ago (©) deploy_alpaca_das... o

deploy_bayesian_o... (%

(©) Passed Merge branch '107-deploy-dashboards' into... oXoXo) © deploy_bay Voo
& 00:07:21 #6126927 # develop - 87ledb2a =
£ 4 months ago Stage:test Stage: deploy

(©) Passed clean and add documentation of gitl: © run_tests < O © pages:deploy b~

=
@ 00:12:19 #6126651 ¥ 107-deploy-dashboards @ test_CL_tools o

© f4dec77c

latest

B 4 months ago



Where does the ALPACA currently live?

Personal Computers

Aegis Control System

{ CIRCUS

ALPACA
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REAL TIME ARTI 2k N
CODE Q
ns, digital/
FPGA: RUNS
EXPERIMENTS SINARA 4—— analogue == HW
lines only

aegisonline




Full Stack Integration

ALPACA TO DATABASE

oD

Apache

I

I I

I I

I ' -

| : Superset

= B

I I

I I

I I
Object Storage ALPACA Analytics DB > PostgresML
(DAQ, EOS, ) (POStgreSQL) » ¢ \ _|—> Hugging Face

.\.
\ *
\ *
¥ USER

DEVELOPER DEVELOPER DEVELOPER



Object Storage

(DAQ, EOS, ...)

DEVELOPER

Full Stack Integration
- Powered by Open Source -

ALPACA TO DATABASE

ani

Analytics DB

ALPACA

DEVELOPER DEVELOPER

(PostgresQL) RS

OS

oD

Apache

Superset’

0S
> PostgresML

0OS
_|_> Hugging Face



Alpaca to Database

X | ALPACA TO DATABASE X +
80% 13

x B RunLog - Missing Catct

(web app)

B o superset

X AEQIS DAQ control.

(@] QO D 127.001

@ [ JoI
Continuous Analyses

Stop

8 @ stopped
Rewrite DB from DAQ

Update ALPACA
Start

g @ stopped

Custom Run Analyses

ALPACA TO DATABASE

Database connected: yes

otal: 438.58, Used: 103.24, Free: 312.99
(GB)

Number of Runs stored: 2461

last Run in DAQ: 414515
first Run in DAQ: 334449
last Run in DB: 414482

first Run in DB: 373007

modified Run in DB: 414482
@2024-05-06 17:39:49.996330

dt of last 2 modified runs in db

dtof last 2 runs in DAQ




(3  ©o Observables over many | X | AEgIS DAQ control.

€« > C

©0O Superset Dashboards ~ Charts  Datasets

Observables over many Runs ¢ o

Usual Observables  All about Positrons  All about Pbars

=l

Pbar Settings

Show 200 v entries

run_number + run_dir_creation
2024-05-05 19:43 — 2024-05-05 12:44
2024-05-05 19:26 — 2024-05-0519:27

N/A

Events in Hot Dump

<O~ MAX(SC12_coinc_events_after_hot_dump) -0~ MAX(SC56_coinc_events_after_hot_dump) ~()- MIN(SC2324_coinc_events_after_hot_dump) @ T a

70k -
60k
50k
40k
30k

20k

10k

Discriminated counts in Hot Dump

0

Batman_0_NegHV_Ch1

x [ RunLog - Missing Catch © X  ALPACA TO DATABASE X+

sqL -

All about HCls

Batman_0_NegHV_Ch2 Batman_0_Elena_V_Angle

NIA NIA N/A

N/A N/A N/A

N/A N/A N/A

Batman_0_Elena_H_Angle

Find in nane A~ [1 Hinhlinht All

Catch Delay / ns

M1 Matrh Case  [71 Match Diacritice 71 whale Wards

O B = localhost:8088/superset/dashboard/14/2native_filters_key=B3gmXMmLRtyBH|rhE7-mA7qC88C1Yl-y7qMgX-ZSkQE2mG8zB82R_SFONuUDFksjZ

Batman_0_Elena_V_Offset

v - o

110%  ©% 9 & ©@

++  Settings ~

EDIT DASHBOARD EE

Search 2461 records

Batman_0_Elena_H_Offset Batman_0_PbarCoolingTime
N/A N/A N/A
NJ/A NIA N/A

N/A N/A N/A

General Settings H
Show 200 v entries Search

2461 records

run_number ~ run_dir_creation

Batman_0_.DAQ  beam_intensity ~ H_angle.
N/A 4896400
N/A 4896400



OO Superset Dashboards  Charts  Datasets  SQL -

Specific Run

#l

Draft
Run Number :
411999
Started run at :
2023-12-07 09:24:28
Beam Intensity from elena :

No data

No data after filtering or data is NULL for the latest time record

PMT1

2.5k~

-O- Max(PMTDIgi1_0_A) () (inv)

2k -

1.5k 4

PMT1 A

1k 4

500 4

T T T T
0.00005 0.0001 0.00015 0.0002 0.00025 0.0003

time /s

++  Settings ~

EDIT DASHBOARD [

Metadata :
MAX(Metadata_intensity_ekspla) MAX(Metadata_d ing pla) MAX(Metadata_delay_ekspla) MAX(Metadata_Class) MAX(Metadata_RealNoP)
Captorius3_Ch2_deltaV : Captorius3_Ch2_readout :

DeltaChiCh2/V

-O- MAX(Captorius3_0_Ch1_2 delta_ v} (al) (inv)

0.1
0.01 +
0.001 -
0.0001 -
0.00001

0.000001

le-7+4
0

0.000001 0.0000015 0.00000

5]
o
~

time /s

Ch2 readout / V

O~ MAX(Captorius3_0_Ch2_V) @

0 5e-7 0.000001 0.0000015 0.00000

time /s
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Apache

Superset

* A no-code interface for building charts quickly

* A powerful, web-based SQL Editor for advanced querying
* A lightweight semantic layer

* Support for nearly any SQL database or data engine

* wide array of beautiful visualizations

* security roles and authentication

* API



)y PostgresML ~  Hugging Face

(50} Try Cohere Command R+ on HuggingChat

The Al community

building the future.

The platform where the machine learning community

collaborates on models, datasets, and applications.

* ML: More parameters = Better performance // Breakthrough of GPTs (LLNSs)
* High economic pressure:

* OpenAl (CS) = GPT4: 1.7T parameters (L)

* Meta & Google (OS) = Lama3: 8-70B parameters

» Models bigger than data... 2 Bring them to the DB!



> PostgresML

= NEW WAY

g ==
N NEAREST NEIGHBORS ~ [——
uery

<j PROMPT CREATION } —

| USER DATA

‘. RLHF DATA }7

| B PostgresML_

PRUNING MODEL _— —|

TEXT GENERATION 4

TEXT GENERATION MODEL ———

* PostgresML
* Import data / Export models
* Notebooks: ML with SQL
e Full integration of [+ HuggingFace
* Training
* Inference



SQL Extension

The SQL extension provides end-to-end ML & Al functionality from inference to deployment. It can be
used in any combination to implement bespoke models across use cases.

0/ pgml.embed()

Generate high quality embeddings with
faster end-to-end vector operations
without an additional vector database.

pgml.deploy()

Release trained models when ML
quality metrics computed during
training improve. Track model
deployments over time and rollback if
needed.

1. pgml.transform()

Perform dozens of state-of-the-art
natural language processing (NLP)
tasks with thousands of models. Serve
with the same Postgres infrastructure.

pgml.predict()

Batch predict from data in a table.
Online predict with parameters passed
in a query. Automatically reuse pre-
processing steps from training.

“s pgml.tune()

Fine tune open-source models on your
own data.

@ pgml.train()

Pre-process and pull data to train a
model using any of 50 different ML
algorithms.




Via Notebooks

pgml.transform

‘translation

french

[{“translation_text":"Bienvenue a PostgresML!"},{"translation_text":"Base de données sur le ML de la prochaine géneration”}]

3.857067s




Why interesting?

Unigue Control System
* Code driven
* Autonomous
 Self-driven (closed feedback loops)

Our Physics data
* Sequential & iid
* images, spectra, annihilation events
 Raw & Analysed

Research on ML in Physics of high interest

specialised niche to study the intersection of ML/Al & low energy atomic physics,
antimatter, plasma physics



What’s next?

Analytics Object Storage:

Possible to store processed images

Gravity Measurement with 6 GB images!

Superset:

Opening up to outside CERN
Access distribution (training)

Upgrade to 4.0

PostgresML:

Run models in DB

Integrate Models from Hugging Face

Deploy models

Experiment the use-cases:

Coding

* Analyses

Model Training not possible on aegisonline
- More GPU power needed



