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. KM3NeT by design
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' . DAQ Constraints and key-feature

© big volumes
© water optical properties (absorption & scattering of blue-green photons ~ 50-100 m)
©good angular resolution O(.10) for sky pointing (that’s neutrino ASTRONOMY)

w Many detection elements (N. OMs > O(1000)/km?) deployed in bunches
mw SCALABLE DAQ design

© No “beam crossing” reference such as for experiments at Colliders
© complex DAQ structures in extreme conditions (mandatory: minimal underwater complexity)

w  ALL DATA TO SHORE (a.k.a. trigger-less streaming readout ) approach

DRAWBACKS
signal-to-noise ratio extremely disfavoured :
muon rate (atmospheric dominating) - O(100) Hz/km3
10K decays (~constant) . O(10) kHz/PMT(3”, 0.5 p.e. threshold)
Bioluminescence (occasional) . O(100) kHz/PMT(3”, 0.5 p.e. threshold)

- High continuous throughput to shore, needed large bandwidth switching infrastructure
and a strong data reduction
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. The White Rabbit: time synchronisation over network
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e Synchronisation: accuracy better than 1 ns
precision (tens of ps stdev skew max)

 Deterministic reliable and low latency
control-data delivery

WR
GbE Switch
Node

Currently used releases in KM3NeT DAQ: Database
Hardware: WRS-18p-hw-v3.4

Firmware: WR-Core v4.2 (customised by Seven Solutions for KM3NeT); v5.0.1
Ongoing evaluation of v6.x
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. DAQ frameworks - The “Broadcast scenario”

Broadcast (ARCA 32 strings; ORCA 48 strings at least) Full White Rabbit (necessary for ARCA 2 BB)

1 SC channel
optically split to N CLBs

N CLBs datastreams
on N separate channels

On-shore Off-shore

Current implementation in both ORCA/ARCA

(as well as other test-installations) Future evolutions

e 08/09/2022
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. ARCA Shore station “Broadcast scenario”

-

DOM Front End
Switch sectors

White Rabbit switch sector

Optical sector
(mux/demux/amplifier)

JB3tack — JB1 rack B2 rack
(12 DUs) (8 DUs) (12 DUs)

ARCA shore station
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. ORCA Shore station - resources for 1 JB sector
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. Software Defined Networks in the “Broadcast Scenario’

TriDAS CU
DOMs DFESs it "
= l O+A-Data SC-CMD\! ||t SC-FBK
. J‘l : O+A-Data + SC-FBK < ﬂ J @ S C SF
O+A-Data + SC-FBK Uplink port P S4048-ON/S6000

SC-CMD to off-shore detector ! |t A-Data + SC-FBK from Bases

{ ; ? S ¢ @ [ElscBD
S$4048-ON - S3124F
A-Data + SC-FBK from PBase-Modules
SC-CMD to offshore detector
X Ny -
[
X NBu -
2 0\ “| X NBm %0Nports
1
| WR-PTP + A-Data + SC-FBK »
| , o ® Slave port x”:
| WA lave 3. g Uplink port \ * 9‘1 WRS'Leve|1
,e‘
\
B M d | WR-PTP | t
dase nvioauies
—0 Broadcast port V (] gﬁ WRS'BrOadcaSt
WR-PTP + SC-CMD Master port 5K '—

The Broadcast WRS customisation for KM3NeT differs from the standard point-to-point (Master-Slave) WR protocol
connections.

The Software Defined Networking (SDN) solves the scalability issue of this asymmetric scenario with a hybrid shore-
station in the Broadcast scenario.
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.CLB FW - 1/2

CLB FIRMWARE ARCHITECTURE

Two LM32 cores

*  WhiteRabbit LM32 for timing control
« KM3NeT CLB for DAQ control /
Instrumentation readout

Three DAQ modules
* Time to Digital Converter (TDC) —
from Photo Multiplier Tubes (PMTs)
AES-standard receiver - from Hydrophone
* MON:itoring, for performance information

HWState
Machine

CLB LM32 Instr.

Network path
* WhiteRabbit is used for timing and intercepts and
transmits timing related Ethernet packets. The remaining data is sent over IPMux to the CLB LM32

 DAQ modules generate data, subsequently annotated and framed by the HWStateMachine,
wrapped as UDP packets and dispatched by the IPMux

High-level diagram of CLB gateware and network data-path
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EMBEDDED SOFTWARE IN KM3NI/E,]?”’

fmay o>

/ % g e
/ = AJ;I%‘;,;C.,";
N i . .

Three different detector ,
modules feature a Central )/
Logic Board (CLB) running the
KM3NeT Embedded Software
inside a SoftCPU*

7

"~ _Central Logic Board_.-":
. (CLB)v2 -7

”

Calibration Unit (CU) Base

(contains DU Base as controller)

Digital Optical
Module (DOM)
* A CPU coded in a hardware language, running on FPGA programmable logic

Detector Unit (DU) Base

FW Timeline
2014 2016 2020 2021 2022
First Gen First Gen release Next-Gen First-Gen Next—Gen
prototype with ARCA DU #1 prototyping L ast release Deployment

o——e————m———————————le—

. CLB FW - 2/2

7 B
4

Only Broadcast
scenario

Golden
(UC/BC)

_(FPG/
GATEWARE DOM

CLB LatticeMico32

(LM32) SoftCPU Base

KM3NeT
Embedded
Software

) (UC/BC)

Calibration

Broadcast
scenario

DOM

Xilinx Kintex 7 FPGA Base

Note on terminology used in this presentation:
* Gateware: Programmable Logic running
inside an FPGA

Golden

(UC/BC)
f DOM
' (UC/BC)

 Embedded Software: Instructions running
on an Embedded Controller (CPU)

* Firmware: The combination of Gateware
and Embedded Software

Full WR
scenario
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. Optical (TDC) Data processing

® Timeslice (15): 1t is the abstract subdivision of the continuity in the time-line of the experiment.

® Frame: it is the group of information of a certain flavour (TDC, AES, MON) occurred in a DOM during a TS.
ATS: O(100 ms)

N : 2 Distributing the computational load
N ST S A R S > - Foch trigger algo applied to one full set of frames of one TS
“ — - Multiple TSs handled in parallel

| Frame i Frame i+1 Frame ... Frame n
DOM

Optical World

A DQ collects data from a sector of DOMs and DU-BMs.
All DQs transfer all their data from a precise Time Slice to the very same oDF

< 20 Mbps/DOM ~3 Gbps/( DQ || ODF) ~ 3 Mbps/( DQ || ODF) ~ 10 Mbps x N. ODF

TS Optical

Data Filter #1 \
/ Optical

Data Filter #2 >

Data Queue #1

Local

Data Queue #2 Dispatcher — ' storage

A=Y T
F{ %
A0 o =~
{ :
‘ £ ﬁ

PMT
Raw data

/
/
/
/

AR : /
v A0 = ot //
Y A0S a8 /
{ R / H
8D / Optical
i Data Queue #n | -
, —_— Q Data Filter #m

If needed more Filtering Power, just add it!

Other applications
(monitoring, MM)

1A A A~ A

et 08/09/2022
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. Acoustic (AES) Data processing

® Timeslice (15): 1t is the abstract subdivision of the continuity in the time-line of the experiment.

® Frame: it is the group of information of a certain flavour (TDC, AES, MON) occurred in a DOM during a TS.
ATS: O(100 ms)

- . 2 Distributing the computational load
B N AN VB~ - Ecch triggeralgo appiied to one fulset of frames of one TS

- Multiple TSs handled in parallel

Frame i Frame i+1 Frame ... Frame n
DOM

Acoustic Worlid

Acoustic data must be sent in a continuous stream, addressing all data from one DQ to a single Acoustic DF.
Independent reconstruction of the Time Of Arrival (TOA) of acoustic signals from various beacons

1111
Data Queue#1 |—»

Acoustic
Data Filter #1

Data Queue #2 ——» Acoustic Reconstructe

Data Filter #2 oYW -ocal storage

iezo/Hydrophone
Raw data

Redundant Central
DataBase

s [TTT
Data Queue#nh ———»

Acoustic

Data Filter #n

DataBase Interface
(Control Unit service)

e 08/09/2022
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Q . Triggering for data filtering

Basic triggers ?

LO: all hits over threshold (i.e. all hits sent by the CLBs)

L1: pairs of hits of the same DOM within 25(10)ns. Trigger settings passed
to the Data Filters via the

run setups by the
L2-trigger level Control Unit

* 3D-Trigger - general concepit:
1.A minimum n. of consecutive L1s = N within a AT (at least npom =2 or 5)

: : n
- ' ti—t' S fi—ﬂ?‘_‘l‘T arxira " i
2.3D-causality filter : [t —t;| < i~ + TMacEat Trigger algorithms

3. The trigger is set if the n. of satistying hits is > N'i developed within a
large C++ software

framework, Jpp. The
 3D-Muon/Shower same codes are used

Assumes an extended track-like / short pulse shape for the event topology for the on-line DAQ as

well as off-line analysis.
 MX-Shower
Combines LOs and L1s within a limited space in the detector.
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. ARCA 19 Throughputs

Network usage (RAW & FLTR) Network usage (RAW & FLTR)
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@CC-Lyon and @CNAF

0 bps :
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G=

AIACE is an ANSIBLE-based collection of
playbook for installing and configuring the
computing resources and network devices.

ks

docker

DOCKER images -> independent container
for each DAQ process, their deployment is
handled via AIACE

Dynamic Provisioning Manager (DPM,

system for “keeping-alive” the DAQ
processes and role manager

At present, both for ARCA19 and ORCA11:

. Multiple ServEr Distributed Processes (MUSEDIP)

 2x DataQueue processes (on 2 independent server)

 30x Optical Data Filter processes (on 2 independent server)

* 1x Acoustic Data Filter (on 1 independent server)

e 1x DataWriter together with 1 DataDispatcher (on 1 independent server)

<
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. Multimessenger-DAQ infrastructure

I0_SCORE
SNT

* Event processing done separately for
ARCA and ORCA at each shore monitor Dispatcher

tati o
station .2’_'3,':. lluoscone § 3 §

ACK

Distribution

oo Classifier

 Same processing structure but
different software organisation (in

ARCA the docker approach is ORCA shore station §
adopted). -
et e AAGA SRR SRR §
* The output of the reconstructed F e Y pistribution 2
events by ARCA and ORCA at the end : : I .
of each run (.json files) is stored ina  : Dispatcher K “ 0_RECO | -
common dispatcher (MM dispatcher) : \ : .
SN |« — RTA é —> Web server External
—> i :g::f‘" Dispatcher J.o o antorcawebserver
docker o km3bastion (172.16.65.29) é

o 08/09/2022
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Broadcast (ARCA 32 strings; ORCA 48 strings at least)

in both ORCA/ARCA
(as well as other test-installations)

. DAQ frameworks - The “Broadcast scenario”

Full White Rabbit (necessary for ARCA 2 BB)

Switch

On-shore

All 1:1 connections

Off-shore

Future evolutions

"T. Chiarusi , E. Giorgio, D. Zito  (INFR
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. Full-WR scenario new HW

KM3NeT

KM3NeT Phase 2.0 - ARCA Optical System - Overview

Bl

DU Junction Box Shore Station

DOM Base Module

WR Switch

100km

M3NeT dev (IFIC)

kplane KM3NeT dev. (

"\\J1C
| pesies
A TS~ N i

1 Junction Box 14 DUs over 2 fibers of the MEOC
1 Junction has 2 Segments

1 Segment has 7 DUs each

6 JB to complete BB1: 12 fibers in the MEOC

8 JB for BB2: 16 fibers in the MEOC

Legend

RV - Underwater Mateable Connector i =R Ballisis iy
> ED - Erbium Doped Fiber Amplifier BP - Base module Penetrator MX- Multiplexer/Demultiplexer

BD - BiDirectional Transceiver

SF RX . ) ) . ' DB- DOM BOB
TS TS - Tunable SFP+ CLB—Central Logic Board ICE — Instrumentation Control Electronics @ SP- Splitter 1:2 AB — Anchor BOB
EOIB - Electro Optical Interface Box

DA L IP - Interlink Penetrator

q.) RB- Red Blue band filter WWRS — Wet White Rabbit Switch - MCU — Media Controller Unit - WRS - White Rabbit Switch

e 2 tunable SFP+DWDM long range transceivers for connecting with the on-shore
station

o 2 WetWRS per DU: 9 DOMs each

e 1 BM CLB connected to both of the two WRSs (cold redundancy applied)

e 23 bidirectional short range transceivers (high reliability) for DOM connections
(9x2), CLB connection (3), inter-WRS connection
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. FULL-WR test bench

One full DU with CLBv4 boards ancC
GA transceivers/connections

N -\ Ny | s TS | One integrated DU-BM with the
N e L e L) WetWRS
*‘ ﬂ ' | Custom electronic boards by INFN-Bo, the

OctoPAES (emulation PMT and piezo/hydro), =>
tested runtime conditions of the DU:

S
z s 77/
o e /fé/
S

N i

¥ /AN N, [ / , | - throughputs of various channels (PMT/ACU/
WWRSs power supply - | A { 1 3 : | A% " | MON)
—_——tt = \ ;;‘—.% gl = o gzl - - effectiveness of NG-Firmware for CLBv4
\ | Rt se SRS \ xR AGNIEL S S - control of DU and BM CLBv4 boards
e i TN | ayl TGl g 1 R Lt .0 _ temperatures and power Consumptions

Splitter for o i W Wl M o P i*-_-""“ - Main boards (WWRS, power borards) subjected
CLB redundancies =\ fﬁa /N “ TN, to HALT test

iy \_"1':?:-'\:}5.-;_';' ~ | The full design is going under Product
PRS- WY/ | Peadiness Review (end of 2022).
-—JWWRS-A_L! ' ( re )

/ D — L=
. R . ———
. — ” / \'\ : - X \ o
y - SEu Wl e R -+ agp I IR S =
] —

CETTe

”_‘___-, et S

08/09/2022
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 Scalable and modular DAQ model

 Dimensioned for large scale undersea neutrino detectors, at least 2 building blocks with O(5000)
endpoints

* High throughput network extending from on-shore to off-shore for O(100) km in a wide O(km3) volume
* Frontier technologies such as

 White Rabbit for sub nanosecond precision distribution over ethernet

 Software Defined Networks, for dealing with a highly asymmetric network technologies

* Most reliable and modern technologies used for handling the data taking control, the processing of the
streaming readout and the monitoring

e Served software deployment and configuration within a docker containerised computing infrastructure.
* Big innovations with WRS infrastructure:

1. Detection Units “(r)evolution” from the “Broadcast” to the “Full-WR” scenario ( integration of the 2
scenarios)

2. Next Generation firmware for the Central Logic Boards.
* NG-fw deployment foreseen in these weeks.
* Currently active with ARCA 19 and ORCA 11... soon more DUs

i FENCAP
| AR A

Sae 08/09/2022
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Thanks for your attention !




Backup Slides




. The Control Unit

-
Global ( Runtime
‘ Prerequisites
E ‘ ...... .’ Idle
V. resetT l"”” » SvrMa'thait
Unde_flned [svrMa
: StandB
;[b oof] > Y configure A 4
: WrValidWait
g abort  [wrvalic]
recover _ v
[configure]
Error . Ready — [@----e=m=eneqdeees PreReqValid
quit
A Start
: v
e , :  [error] stop _
: | D Running

: event
v _’ ............
Fatal User issued event Softw.

The CU is a collection of (web) services which, via
a state machine, drive
- the Detector
- the computing processes
- the interactions with DB for
- runsetups, calibrations
- Instruments data logging

The Control Unit components and their relationships. White and black arrows represent flows of Detalils In
information and/or control signals. Red arrows show the flow of authentication information. The flow of data Cristiano Bozza’s talk
from the TriDAS to the final storage is not shown.
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. Hit information

~ CLB Optical Format Structure

Size (bit) Description
448 | DAQ Common Header ] e TDC (P|\/| ) channel: O to 31
8 TDC channel } One hit (6B) e Timing: counter of ns € [0,1e8]
32 Time Stamp J e Pulse width: Time over Threshold in ns € [1,256]
8 Pulse Width
8 TDC channel
32 Time Stamp Timing
: Sl Absolute time of a hit, with the precision of 1 ns.
8 TDC channel
a2 Time Stamp Pulse amplitude
8 Pulse Width

Time over Threshold

ToT <=> pulse amplitude.

Optimal gain (~10%) => ToT of 26,4 ns for single photo-electron

Possibility to activate the Multi-Hit feature for longer pulses
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. Hit information

CLB Optical Format Structure |

| Size (bit) Description

448 DAQ Common Header
8 TDC channel | |  TDC (PMT) channel: O to 31

32 Time Stamp } One hit (6B)  * Timing: counter of ns € [0, 1e8]
8 Pulse Width J e Pulse width: Time over Threshold in ns € [1,256]
8 TDC channel . .

32 Time Stamp TI mi ng
8 Pulse Width The DOM is providing the absolute time of a hit, with the precision of 1 ns.

Hit's timestamp is then to be composed of:

8 TDC channel

e WL - Coarse timing [s] + Quasi fine timing [16ns], from the CLB Common Header,
8 Pulse Width gives the absolute time of the Timeslice.

- Fine timing [ns] from the TDC counts the ns since the beginning of the Timeslice

Time over Threshold

The ToT is directly related to the pulse amplitude. So it is a proxy
for the number of photoelectrons.

Pulse amplitude

The working point of the PMTs, with the optimal gain (~108), implies a
ToT of 26,4 ns for single photo-electron

When long pulses exceed 256ns, if the Multi-Hit feature is active,
the original hit is fragmented in subsequent pieces.

In TDC channel: apparently more hits than the actually occurred!
In MON channel: the correct rate is reported.

€ 08/09/2022
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. DAQ software organisation in containers

Control Unit

C ControlUnit O‘

Dagq . Daq

Project ID: 293 Leave project - : C ControlUnit © - : C ControlUnit ©

Project ID: 293 Leave project " Project |D: 293 Leave project
i

L4 : : Jpp © : ' Jpp ©
Project 1D: 223 . - u
- . p:g.?_:t ID: 223 ) i P:g-?_:t iD: 223

monrouter2 ©
Project 1D: 117

C ControlUnit Q

Project |ID: 293 Leave project

Jpp ©
p,ggnm 223
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Optical data for Physics

. Reference Throughputs

Case Npy |Npoms [Npmt/pom | Vsingle/ PMT (kHZ) | hit size (bit) | igger (HZ) |Event window (us)
KM3NeT-Ph1, It 24 (18 31 15 50 40 6
KM3NeT-Ph1, Fr 7 |18 31 15 50 13 6
KM3NeT-1 Block (Ph2, Fr) (115(18 31 15 50 220 6
KM3NeT-2 Blocks (Ph2, /t) (230 (18 31 15 50 440 6
Case DOM thp (Mb/s) [DU thp (Gb/s) [Det thp (Gb/s) |Sel thp (MB/s) |Sel thp (TB/day) |Stored (TB/y) |event size(kB)
KM3NeT-Ph1, It 23.0 0.4 10.0 1.6 0.13 49.0 7.5
KM3NeT-Ph1, Fr 23.0 0.4 2.9 0.4 0.03 12.0 2.2
KM3NeT-1 Block (Ph2, Fr) (23.0 0.4 48.0 14.0 1.20 440.0 36.0
KM3NeT-2 Blocks (Ph2, /t) [23.0 0.4 96.0 44.0 3.80 1400.0 72.0
Acoustic data for positioning
Case Raw Thp/Sensor (Mb/s) |Raw Thp/DU (Mb/s) |Raw Thp/Detector (Gb/s) |[TOA (Mb/s) |Positions (Mb/s) |Storage (TB/y) . ;
Phase 1-If 13.0 240.0 57| 0.20 0.08 1.10 e ingRatelle T 993 A0
Phase 1-Fr 13.0 240.0 1.7 0.06 0.02 0.32 NChannels = 2; ’
1 Block, Ph2 Fr 13.0 240.0 27.0 0.94 0.38 5.20
2 Blocks, Ph2 It 13.0 240.0 55.0 1.90 0.75 10.00
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Overview: ARCA - Phase | sea infrastructure (asymmetric network) Optical Connection in the “Broadcast Scenario”

up to 80 colours / fibre (spaced bye 50 MHz)

used: .
« 72 colours per DOM's fibre ARCA Shore Station

* 12 colours per base’s fibre

EOC

With 20 fibres Data from

Base-module

Data from
DOMs

Broadcast =

| | b ="

O
O 115 ORCA DUs

DAQ Overview: ORCA sea infrastructure (asymmetric network)

Interlink
cables

Multi-Disciplinary Science
Instrumentations

o

ORCA Shore Station

&

11 I
~ . Data from ¥
Base-modules Data from
DOMs

(AN

Data from
DOMs

Broadcast
x Not used. 24 DOM fibres Data 16 DOM fibres

Total n. Of Arca Phase1 DUs = 32 ——— —

This is a sketch only
(not the real foot-print)

EOC EOC
With 36 fibres With 24 fibres
(The new one) (ANTARES'S)

32 ARCA DUs only

(ARCA-Phase 1)

Y,

up to 80 colours / fibre (spaced bye 50 MHz
used:

» 72 colours per DOM's fibre

» 12 colours per base’s fibre
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KM3NeT Standard Swntchmg Infrastructure with H
TnDAS e SDN technology m

Fast Acquisition

Data

X Npowms

DOM data| **

uplinks

On-shore

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

EOC ( 20 fibres)

R -

WRS-L1
Infrastructure

Data from
DOMs

(15 fibres)

. Extended ““Broadcast Scenario”

Base-modules Slow control

data data

WR

EMaster—slave 3
connections

e

kEEE%

WR
Master-slave

connections > WRS-Bridge

WRS-Broadcast
Infrastructure

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

Data from Base-modules

Broadcast Data

(5 fibres)

"T. Chiarusi , E. Giorgio, D. Zito
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. Fast Acquisition Data Channels

TDC AES . Monitoring

Channel Channel ; Channel
© ©
S ~ S ~ k=
> CLB Common > o CLB Common om CLB Common | X T
g_ N Header Q N Header %\ g Header
o= . T2 . Q5
X E TDC-like e E AES-like S E Monitor-like
S @ O
QS Q3 Info Word c V TDC hits
o N PMT Hit series o N . . Q5
L % L % & | /Audio Word series & N | [Instruments et al.
= — - D&
E - X M T
L ;
— CLB Common : CLB Common
Header Header
TDC-like AES-like
PMT Hit series E Audio Word series

TERICAD

Tinmeny 08/09/2022
TTIVAARDENNDY
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Trigger Rates for DetID-116
Wed Aug 24 14:28:04 2022 UTC
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Trigger Rates for DetID-123
Wed Aug 24 14:27:18 2022 UTC
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LO: all hits over threshold (i.e. all hits sent by the CLBS)

L1: pairs of hits of the same DOM within 25(10)ns.
L2-trigger level

http:/svn.km3net.de/Jpp/trunk/documentation/JTrigger/
» 3D-Trigger - general concept:

1. A minimum n. of consecutive |.1s =

5  n
2. 3D-causality filter : |ti_tj|§|wz'_mj|z + T\MazEztra

3. The trigger is set if the n. of satisfying hits is > N'i

 3D-Muon/Shower

1
¢ . -
i k : 10!
2 3 'S‘o @4
2 F A
3 : 10°
3w ‘ B v N A : - v
E : 4 Overall
: : % 3DMuon 107
A I MXShower
: -4 3DShower

1
{ ' . ' i

2022-08-24 12:00  2022-08-24 15:00

MM%

10!
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: A
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% 6x10°
| € Overall
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: MXShower
: <4 3DShower || , 100
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Nin within a AT (at least npom =2 or 5)

Triggering for data

PMT rates

Mean PMT Rates for DetID-116 DU-9 - colours from 1.0kHz to 20.0kHz (HRV ratio threshold 0.85
PMTs ordered from top to bottom - 2022-08-24 14:28:05.774812

z-t-Plot for DetlD-116 Run 12562, Framelndex 61707, TriggerCounter 1557, Overlays 935, Trigger: MX
2022-07-07 04:42:50 UTC
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UTC time [20s/px]

DU3

z-t-Plot for DetID-123 Run 14238, Framelndex 90798, TriggerCounter 6484, Overlays 128, Trigger: MX 3DM 3DS
2022-08-24 14:31:19 UTC
DU1 DU2
%(7)8 : multiplicity ® : multiplicity ‘ multiplicity
150 1 3 1
— 125 - 2 - - - 2 %" ggered
] ] é 100 - 3 -+ triggered .‘*!
N 75 - 4 1
Trigger settings passed i =
25 + + riggered 4
0- I i - I
u
to the Data Filters
200
175 - multiplicity . multiplicity * multiplicity
150 + tiggered L 2 - ! 1
= = 125 4 e ' 2
Via tne run setups £ %0 e :
N 75 - =+ 8 4
50 10 bt viggered
25 - triggered "-
| | 0 4 T T
by the Control Unit
200 °
175 multiplicity multiplicity 8 multiplicity
150 1 1 \' : 1
= 125 - iggered 2 " ggered
s i - Ny
N 991
50 [
25
0 - I - T T T -
\) O Q O N\ QO N O Q M) N O O O
J \90 & N \90 '@Q . \90 & N \90 \59 . \90 &
time [ns] time [ns]

Assumes an extended track-like / short pulse shape for the event topology

MX-Shower
Combines LOs and L1s within a limited space in the detector.

ctMin (minimal cosine of the angle between PMTs axis) used as alignment parameter

time [ns]

Trigger algorithms developed within a large C++ software
framework, Jpp. The same codes are used for the on-line
as well as off-line analysis.
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http://svn.km3net.de/Jpp/trunk/documentation/JTrigger/
http://svn.km3net.de/Jpp/trunk/documentation/JTrigger/

. Multimessenger-DAQ infrastructure

SN
monitor

Distribution
Reco -
Classifier
c
" [}
ORCA shore station =
7
<
o}
.................................................... :
: 7
: (dem for ARCA) Distribution é
- Reco
" ARCA o
- DAQ
- 10_EVT
. Dispatcher 10_SuM Hmm ARCA machine (Portopalo di Capopassero) km3bastion (172.16.65.29) —— arca-dock-03 (172.30,25.136) __ _http//172.16.65.48:8190
\ r : ) . oo ) § ) ONLINE A\RCA ARCA DASHBOARDS
5 — Sh_. 10 TSSN E * * * * metrics of the Mo_mg_rlng_o_f E
- monitor, o0 sum m..’ - docker I0_EVT docker 10_EVT docker 10_EvT docker running ,
. - 1 JLigier mirror 10_SUM JLigier 10_SUM Harmonia 10_SUM RabbitMQ containers '
. I0_TSSN : Python Dispatching o :
f A= . ! g " oy -1 KA
- docker km3bastion (172.16.65.29) & | (o mimor-doteney o (opetcher-evisumay) mTsener Dentmaeener ) :
llllllllllllllllllllllllllllllllllllllllllllllllllllll u 0nport9999 '
| N . . 10_EVT ;
: ok dributions of variobe 10_SUM CAdviSor | b
: kmd:::trter about the reco events Lissaner . . . exporter |  exporter )| Vit
: : s N :
* Event processing done separately for ARCA and ! | eco souars b by g A |
o/ | simpleAmagpClient I10_RECO docker docker docker v :
u 1l . 2.a km3 ]
ORCA at each shore station | S i -l gt Reco website & (&
I SimpleAmgpClient . i , ; '
. S ing structure but different soft A ] . et o || s | | |
ame processing structure but different software - o Reco o SONLIE DI | are sto .
: ( / oo 5 _proc: ngc ’ ) \hllpi."."l7216.65.-‘18:18080] and pushed g Alert "
I I I I ' h to Grafana e manager | ¥
organisation (in ARCA the docker approach is | & - o— | |
' km3i I0_RE I0_RECO .
adopted). L | oot : b -
'| | SimpleAmapClient o * Visualization * E
* The output of the reconstructed events by ARCA and || | sowse o " doniiac of all metrics | docier ;
. . . . : | . J ) 4 ) It produces and updates at the end of each run: via m Grofana
ORCA at the end of each run (.json files) is stored ina | e 4 @ | comonondsnminen onoro dashboards
1 end of each run with info docker docker subsequent runs;
. . ' about the reco events km3 km3oh ® Rate plot (reco level + some cuts)
common dispatcher (MM dispatcher) ; | Jmaroot landphysmon
' SimpleAmqpClient SimpleAmgpClient
e ,:d’;f:c’:o ,:f’;’,,:',f,’}; SONLINE_DIR/scripts/ SONLINE_DIR/scripts/ dOC kQ (
: about the reco events \_ fun_rootwriter.sh ) Qn_physncs_monttonng.sjh C ompose
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!aCE is a collection of playbook for the

installation and configuration of the
computing resources and network devices. It
makes use of ANSIBLE for building and
multiplexing the command to be executed on
the various servers. This is used to coordinate
both the OS and software deployment as well
as their configuration.

ok

docker

DOCKER images, one for each DAQ
process, are compound of the dedicated
libraries and service software.

The deployment of DAQ processes is handled
via AIACE, and consists of the creation of
many independent Docker containers on the
due needed servers.

Docker images includes also ControlUnit
services, like the LAP to apply the

: I DPM
Dynamic Provisioning Manager | J
which “keep-alive” the DAQ processes and
organises the roles of the various servers

. Multiple ServEr Distributed Processes (MUSEDIP)

At present, both for ARCA19 and ORCA11:
 2x DataQueue processes (on 2 independent server)

 30x Optical Data Filter processes (on 2 independent server)

* 1x Acoustic Data Filter (on 1 independent server)

e 1x DataWriter together with 1 DataDispatcher (on 1 independent server)

<
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