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Computing Model OverviewKM3NeT Data: from the sources to the comsumers...

Same DAQ Model for all the sites

DAQ







KM3NeT DAQ Model :   All data to shore



Frame  i Frame  i+1 Frame  nFrame  ...

TS i TS i+1 ... TS n Time

ΔTS: O(100 ms)

DOM  j

• Time-slicing performed off-shore by DOMs: a DOM is a node of a LAN which 
                                                               extends both off- and on-shore

• Optical data:   timestamp + ToT                            ...  not sampled waveform!

ToT

Time Time

Principal peculiarities of the offshore detection 

ΔTmuon:     O(1 µs)

ΔTS >> ΔTµ
Probability of a muon  

crossing 2 TS < 10-5

A DOM frame contains all data from its 
31 PMTs occurring in a TS

PMT pulse PMT pulse



Control Unit
(Slow Control) “Broadcasting” Switch

Receiving Switch Infrastructure TriDAS
(Fast 

Acquisition)

TDC, Acoustic, Monitoring (UDP stream) 

Slow Control (SRP stream) and WRP TP

optical splitting
of downward SC
stream (broadcast) 

Asymmetric optical infrastructure

Off-shore
sea infrastructure

Shore Station

Transport Protocol:
UDP for both SC and 

Fast Acquisition



Shore Station Layout
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U D D D D D D D D D D D D D D D T
No VLANs

current version
3.4

3 VLANs / 
WRS

possible with 
versions ≥ 4.0  

D

S S

Legenda  
U : PTP uplink
D : DOM port
T : TriDAS uplink
S : spare

WR Switches
All  1 Gbps ports

Shore station   Switching Front-End for the DOMs

Hybrid case: we consider switches similar to DELL s4810 or Juniper 
QFX5100 (48x 10 GbE) with  uplinks at 4x or 6x 40 GbE.  All (or 
almost all) the ports are used. No VLANs are necessary.
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24 strings

Decision: full WR shore station for  both
• 1st string in KM3NeT-Fr  site
• 1st 4 strings in KM3NeT-It  site

Hybrid solution is currently under synchronization tests (h/w + f/w + 
emb. s/w) and mainly suitable for the 24 strings shore-stations in 
KM3NeT-It... and for next phases

7 strings
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Control Unit
Cristiano 
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Local Storage
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Data Base
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Albert Arnauld
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Data Queue 
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T. Chiarusi
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DataFilter
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Acoustic 
DataFilter
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Data Writer
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Online 
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Analysis
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Post-
processing API 
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Ronald Bruijn
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C. Bozza
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Ronald Bruijn 
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Parallel Trigger
Ronald Bruijn

Mieke Bouwhuis
M. Manzali 

Bologna
Comp. Infrastr.

T. Chiarusi
A. Paolucci 

Test sites

Bologna 
Test-Bench

G. Pellegrini
R. Travaglini 

DAQ Support
to sites

C. Pellegrino
C. Bozza

Dispatchers
T. Chiarusi
Ronald Bruijn

Software 
managment

Kay Graf
F. Giacomini

Data Format
Kay Graf

T. Chiarusi

Resources

Hardware 
Procurement 

T. Chiarusi
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Data   Processing

Integration 
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C. Pellegrino
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Bologna Common infrastructure
(BCI)

FARM (~ 150 cores)
10 Gbps network

4 CLBs  (it will increase)

Sez. Bologna:  ½ S. Biagi , T. Chiarusi,  I. D’AntoneA. Paolucci, G. 
Pellegrini, C. Pellegrino, R. Travaglini

CNAF:  L. Chiarelli,  M. Favaro,  F. Giacomini,  M. Manzali,  S. Zani

Sez. Roma:  F. Simeone

Univ. Salerno/INFN 
Napoli:  C. Bozza   

Moreover,  it is worthy to mention 
all the “beta-testers” from the 

Integration Sites : V. Kulikovskiy 
(LNS), and the newcomers...

Strong Italian contribution, 
in terms of FTE and resources

Mirror Data Base
(Authoritative:  Lyon)

Server 8 cores
12 TB storage

LNS:  ½ S. Biagi, S. Viola



SPARE SLIDES
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Credit: White Rabbit for Time Transfer, Erik van der Bij at TIPP’14

 White Rabbit  and the Network architecture 
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The “broadcast” channel (from on shore to offshore) implies an asymmetry for 
DOM send/return. Since WRPTP uses Ethernet, there has been a deep 
customization of WR swtich at software and gateware level

WR infrastructure in the Shore Station



TS i TS i+1 ... TS i+n Time

ΔTS: O(100 ms)

ΔTmuon:  O(1 µs)

ΔTS >> ΔTµ
Probability of Multi TS 
crossing muon < 10-5

Timeslices

Frame  i

Frame  i

Frame  i

Frame  i

Frame  i

Frame  i Frame  i+1 Frame  i+nFrame  ...

In KM3NeT-EU the time-slicing is done offshore by 
the DOMs ⟶each DOM is a node of the full



Control 
Unit WR-Grand Master

Standard Switch TriDAS

TDC, Acoustic, Monitoring (UDP stream)

Slow Control (SRP stream)

10.0.70.xxx

10.0.70.yyy

optical splitting
of downward SC
stream (broadcast) 

Data-stream scheme with  hybrid scenario




