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The AGATA Datapipeline b peocesing crous

from the 2014-21 campaign to the 2029-30 one

Many thanks to the Data Processing Team
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* Current Data Processing Model

 Recap, Limitations

*  Whatis to be improved ?




Current Data Processing Model

We need to run a complex processing graph

To run AGATA we do need
computing power
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Online Computer room @ ENE

We have ressources for online

We don’t have dedicated for offline
= a standalone program for replay

# channels > N*37 digitised (100 samples) signals
We need Pulse Shape Analysis ! AS MUCH AS POSSIBLE

We need storage online/offline shared same code ...




Current Data Processing Model

Computing nodes
Service nodes

We need to run a complex processing graph Visu/ Analysis
Disk arrays

To run AGATA we do need

computing power Online DAQ farm
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We have ressources for online J ] 10 a VVULIN. Bl \ “x anager
~_DCOD : NARVAL + PMH [RAM] +TL [Tran layer]
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We don’t have dedicated for offline

= a standalone program for replay

)
:

Topology Meinéigef to ensure consistency between

# channels > N*37 digitised (100 samples) signals :
5 o AS MUCH AS POSSIBLE Electronic » DCOD & computers

We need Pulse Shape Analysis !
We need storage online/offline shared same code ...

PEM to handle various operating systems



Current Data Processing Model - Online

Optical fiber
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Future Data Processing Model - What to be changed

Not scalable : new v2 electronics

=» new data pipeline 0

= higher rates

New PSA / Iracking algorithms 2,
=>» more computing power
[heterogeneous hardware ex : GPU]
=» more etficient: processing & monitoring
= scalable offline replay (single pc, cluster, ...)

4 Bottleneck to be removed, cephts toward

(required recent operating system) '3,

DCOD (developed @ Orsay) =
NARVAL handles the processing graph Jisles CHPEL
PMH a distributed shared memory system

TL data transport between nodes Better Data Management [[DMD EAIR approach]
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* New electronics = new data pipeline
 New monitoring

e New architecture

e (Conclusions



V2 electronics - New data pipeline

PMH - Posix memory Handler
{ DCOC provider

Transport layer

PMH  SQM2ADF

| Computer
| 8 e
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PACEboard

SQM daemon |
; Stare Queue Manager “
CAP STARE Ensure data stream consistency F?rglg/éi‘é‘gi
Flux of .frames add header| Puchin R AN e
Transfert by UDP PMH Posix Memory Handler e

+ compress adf (!!)
+ ...



p
IC
26

dler
n

IXx memory Ha

- Posix

H

PM

ider
| C prov
| DCO
p
) AAAAAAAAAAA
52

= - -

. -y

—
vug
ez
Tver
insis
ey
Fves
—

]
PRI
iy

.o.....'..

"o....

.....‘.

L,
~..__..
"'o.,

'°"¢..

"0...

.....
S
.......
i

,<...... S

-o.....

‘.,....
o.._'.

."--,

NN
AL

s

-o.....
syeeTy
TEATh
MR
Seasvs

seedd

Siiss

.‘°'.o,

3

..

.

.:.-,......

.-o-.....

P,

Sress

...".

.."--,

......

e
nsport lay
Ira

SOM2ADF

., 2eg ey o oy setes e . . . Ssoe .
I 4 .o
4y g NI e ted . 3
-
‘e
.
sdess
seen
Sgs
I,
.,..‘.
Seaas z
sasds 2
. s
.y o8
.. 35
3
seeat
.
e
> T oo else '
oo
sees
e Jesesslsel o -
sasess ?
s Sode
S eetectentes,
T »,

T
.........

......
........

.......
........

........

...........

.........

............

.........

........

...........

.......

...........

.......

...........

......

......

.....

....

...........

..............

..............

..............

..........

............

...........

............

........

------------

...........

.......

‘‘‘‘‘

.....
.......

.......

.......

.........

.......

............
............

.........

.........

.......

Y,

|

........

i et
.
.

|
.’.','3.-..'.:.'
.........
ilss i
= .'.‘::..:::.‘
..........
_
- .‘.'.'.';.....,:.‘
- :-‘:::::::
..o....m
.........
........
.......
5 Faae
Feaal
......
.....
.......
.........
.........
.......
........
5 M
o s
o2 ::::.‘
R Fird
ol 37
soed

13

o

"""""

I

-

.....
.

.....

.
| |II' 'II‘

Ve
intensiv
M in i
ekt RA' nals fra
|distribu it
i ompre
® v d
@
le !
levab
her rate achie
12he
h hig
Muc

:]Ii |{.:]l. |:: :]lj :]I-:]Ii‘.]l_ :EE%;!;;
I I I 1‘ I I “ “ ‘: EI : ; I l ‘E ! l i’ \’ ‘: ) I (:::] ‘[:::'

:]I:‘::; :]Ij‘jl[j‘]l—

"'

1I:: ‘I::::” ‘E::::: 1‘::::]'

:][;:::,' “:::]'

..ll;:...-::l,- i]I::::::::l’

!
& C

OR

cIl

RK

WO —————————————— e e e e e e e e
NE



Data 10Gb/s

Switch

N bunches * 2 * 100

TN NI IS SN %

Gb/s '

Traffic on the network
Switch should

be well mastered !!! usleek
- 4100 + 48°10) Gbits /5
Advanced monitoring needed !

2 2100 Gbits/s
15k€+ (1k€/100GDb/s)

2*100 27100

Monitoring 10Gb/s °

94*10 | ’ ' 24*10

Slow control 1 Gb/s

X sx:'z: (w’:‘;‘w;“:{: SITITY RIS
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5 PACE |

17 hoards

2. 90 PACE boards & C
o o EACEboards 1 bunch = 6 C6400 = 24 crystals IF;
7 ; : (C6400 = 4 Sleds = 4 crystals)
47 : 180 PACE boards | e = o
'. Rack1 Rack?2 = Rack Service
Experimental Hall Computing Room

At LNL, new nodes hosted in their Data Center



New data pipeline [+ monitoring] status

The different part have been developed /tested in various environments.

° ° ° ° 2 channels @
We still need full integration to reach production level 7= cpw b
pulse rise time H

Hardware trigger e * |

S - ts

36 channels E/T/K/Y/Z
b PSA h P P

)0 B/channel 10 kB/Ge 200 B/Ge 0.2
'B/s 2 kB/s/channel 10 MB/s/Ge 0.2 MB/s/Ge = — 40Mb/s/event

We now use time series databases for monitoring !

Pre-Processing
Grafana board for V1 electronic@LNL :

Butfer occupancy in NARVAL workflow@LNL
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Toward a new processing farm

Inoredients
A
. ~» PSA -
TCP/IP o
‘ -~ PSA - |

Dynamic load balancing
Eleterogeneous EVY.

EB -* Merger -+ Tracking -

Q ~» PSA - G ANIL 201 4_21 (R)\UDP RAM pipelines [GPU]
CIITHILIT Sofbware Trigger
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Ll
- [Docker virtualisation
B o lavoid OS issues]
o ?;?@@ [Docker swarm |cluster]
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LB Merger + Tracking OLtalner
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T'oward a new processing farm : principle

PrePSA ~IMB: = ~1MB PSA PostPSA

Buffers of events

PostPSA

Chef orchestre PMH il

DCOD for online is a our foundation : handle static part of the processing graph



9 New Data Processmg general scherne

We use g redis as Shared Memory & Message Broker
A SM MB

We add micro services thought containers (docker, docker-swarm)

SM / Redis
SM / Redis

PrePSA PostPSA

PrePSA PostPSA

MB / Redis

Chef orchestre PMH il

DCOD for online is a our foundation AGASPY



>  Namel Stack Image Scheduling Mode Published Ports

v fast_path  gitlab-registry.in2p3.fr/ip2igamma/docker_images:prod replicated @ / 1 »“ Scale e I l ( I al SCh€m€

Status Task Actions Slot| Node Last Update
complete 1 snode021 2024-11-14 15:18:30
i Brok
. > portainer  portainer/agent:2.19.5 global 21 / 21 - essage rO er
® portainer  portainer/portainer-ce:2.19.5 replicated 1 / 1 »“ Scale (£ 8000:8000 (5 9000:9000 (7' 9443:9443
® service grafana/grafana:11.2.0 replicated 1 / 1 »“ Scale (£ 3000:3000
® service influxdb:2.7.6-alpine replicated 1 / 1 »“ Scale -
® service redis:latest global 21 / 21 -
® service gitlab-registry.in2p3.fr/ip2igamma/docker_images:prod replicated 1 / 1 »“ Scale -
. ¢ slow_path gitlab-registry.in2p3.fr/ip2igamma/docker_images:prod replicated 3 / 3 “ Scale -
Status Task Actions Slot{ Node
@ | 1 snode030

running hp-CZJ3480D11

snode032

DCQOD for online is a our foundation AGASPY



Conclusions

2021-25 main developments toward a HPC online farm performed

New pipeline (v2 electronic), new monitoring [time series DB]
Dynamic load balancing on top ot DCOD

We need to test/debug/improve/benchmark

For the next GANIL campaign

The infrastructure [Hard / Soft] will be ‘bigger’
With already have experience of merging data

It could be adf based or @ final ROOT level

We have a dedicated rack for that @ Orsay

We have to learn dealing with ‘low” counting rates
We have started with EXOTIC beams @ LNL




