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The AGATA-NEDA-DIAMANT campaign

 The GANPRO project
• GANil PROcessing, MFM / NUMEXO2 / NARVAL
• Strong differences compared to the VAMOS campaign

• PSA for NEDA, may need computing power (Neural Network)
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2 iterations
(on ATRIUM)

04/1803/1802/1809/17 11/17

Set up
software infrastructure

Development of the 1st bricks 
EXOGAM-NEDA-DIAMANT data

🛠
offline, with data from cards being debugged 

More advanced bricks (NN),
 + ‘final’ work on 1st ones

1st test integration DAQ

2nd test DAQ source

🛠 📊📈

Producer 
NUMEXO2

Fully available



 The GANPRO project: design proposal

few meetings, 2 iterations, the proposal is on ATRIUM

Constrains : new developments by Orsay & GANIL teams impossible
   ↪ Existing bricks should be used as much as possible
   ↪ New developments in C++ (CXX11)
   ↪ Local to global level should be done through a filter (one input, one ouput)  

Difficulties : two by two ‘worlds’
   ↪ MFM / ADF 
   ↪ NARVAL GANIL / NARVAL/DCOD AGATA 

Data processing from the design proposal ☛ 

The AGATA-NEDA-DIAMANT campaign
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Solution implemented, gitlab hosted @ CCIN2P3 : 
               ↪ collaboratif developments, historic, backup (migration from svn) 

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: infrastructure



 The GANPRO project: infrastructure
The AGATA-NEDA-DIAMANT campaign

Master branch : for production
+ preprod branch to get last (possibly unstable) versions



Continuous integration process: 
               ↪ full compilation automatically tested any time the git repository is changed  
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Solution implemented, gitlab hosted @ CCIN2P3 : 
               ↪ collaboratif developments, historic, backup (migration from svn) 



Choix de gitlab hébergé au CCIN2P3 : 
               ↪ développements collaboratifs, historique, sauvegarde (migration svn) 

Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  
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Choix de gitlab hébergé au CCIN2P3 : 
               ↪ développements collaboratifs, historique, sauvegarde (migration svn) 

Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  

Test compilation Test quality of the code

The AGATA-NEDA-DIAMANT campaign
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La campagne AGATA-NEDA-DIAMANT
 Le projet GANPRO : infrastructure
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Choix de gitlab hébergé au CCIN2P3 : 
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First steps to implement unit tests: 
               ↪ running code tested    

To set up tests, virtual machines (docker) are used: 
               ↪ generalization to distribute the different packages 
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Continuous integration process: 
               ↪ full compilation automatically tested any time the git repository is changed  

Solution implemented, gitlab hosted @ CCIN2P3 : 
               ↪ collaboratif developments, historic, backup (migration from svn) 



Choix de gitlab hébergé au CCIN2P3 : 
               ↪ développements collaboratifs, historique, sauvegarde (migration svn) 

Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  

Premiers pas récents vers des tests unitaires : 
               ↪ exécution testée    

Utilisation de machines virtuelles docker : 
               ↪ généralisation pour distribution du soft  

Mise en place de fils de discussion (Mattermost): 
               ↪ généralisation pour distribution du soft  

Documentation à plusieurs niveaux ATRIUM, code via doxygen, wiki: 
               ↪ on va essayer de maintenir l’effort  
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 The GANPRO project: infrastructure



For developments purposes we use Mattermost to exchange informations: 
               ↪ We will try to extend this solution for users  

Documentation produced @ different levels ATRIUM, code via doxygen, wiki: 
               ↪ We will try to keep on working continuously on that part  
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La campagne AGATA-NEDA-DIAMANT
 Le projet GANPRO : infrastructure

Choix de gitlab hébergé au CCIN2P3 : 
               ↪ développements collaboratifs, historique, sauvegarde (migration svn) 

Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  

Premiers pas récents vers des tests unitaires : 
               ↪ exécution testée    

Utilisation de docker pas récents vers des tests unitaires : 
               ↪ généralisation pour distribution du soft  

Mise en place de fils de discussion (Mattermost): 
               ↪ généralisation pour distribution du soft  

Documentation à plusieurs niveaux ATRIUM, code via doxygen, wiki: 
               ↪ on va essayer de maintenir l’effort  

Different channels
for discussion

Messages from bots 
gitlab

Messages from 
humans

Mattermost



For developments purposes we use Mattermost to exchange informations: 
               ↪ We will try to extend this solution for users  

Documentation produced @ different levels ATRIUM, code via doxygen, wiki: 
               ↪ We will try to keep on working continuously on that part  
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Choix de gitlab hébergé au CCIN2P3 : 
               ↪ développements collaboratifs, historique, sauvegarde (migration svn) 

Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  

Premiers pas récents vers des tests unitaires : 
               ↪ exécution testée    

Utilisation de machines virtuelles (docker): 
               ↪ généralisation pour distribution du soft  

Mise en place de fils de discussion (Mattermost): 
               ↪ généralisation pour distribution du soft  

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: infrastructure

ATRIUM: https://atrium.in2p3.fr

http://atrium.in2p3.fr


Mise en oeuvre d’un processus d’intégration continue : 
               ↪ compilation testée chaque fois qu’une motif arrive sur le git  

Premiers pas récents vers des tests unitaires : 
               ↪ exécution testée    

Utilisation de machines virtuelles (docker): 
               ↪ généralisation pour distribution du soft  

Mise en place de fils de discussion (Mattermost): 
               ↪ généralisation pour distribution du soft  
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 The GANPRO project: infrastructure

Documentation of the code via doxygen



For developments purposes we use Mattermost to exchange informations: 
               ↪ We will try to extend this solution for users  

Documentation produced @ different levels ATRIUM, code via doxygen, wiki: 
               ↪ We will try to keep on working continuously on that part  
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First steps to implement unit tests: 
               ↪ running code tested    

To set up tests, virtual machines (docker) are used: 
               ↪ generalization to distribute the different packages 

Continuous integration process: 
               ↪ full compilation automatically tested any time the git repository is changed  

Solution implemented, gitlab hosted @ CCIN2P3 : 
               ↪ collaboratif developments, historic, backup (migration from svn) 
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BasicMFMP

MultiBasicMFMP

We need to read back 
this offline !!

Producer 
  To read MFM frames from files

Producer 
  To read MFM frames from several files in ∥

• ‘Emule’ un entonnoir
• Multi-tasks based
• Read compressed files !
          (.Z, .gz, .bz2)

optimal …

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks
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MFMTransmitter

GANIL

Histo_EXO Histo_NEDA Histo_NEDAComp Histo_DIAMANT

Produce spectra, ROOT TTrees, to play with raw MFM data @ different levels
Configurable by ascii files, basic actions @ running time (reset, snapshot) 

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks

Histograming
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CCPSA
Soft from the NEDA collaboration, 
1st implémentation in GANPRO by Joa

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks
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The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks

Data from the N numexo2 cards run unordered in time !
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GANIL

TimeInspectorTimestamp Sorter

Consumer to inspect time lines

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks



↪ TimeStamp Sorter as a filter   
Data from one NUMEXO2 card are not ordered compared to another one : 

➤ FIFO stored MFM frames … should be deep enough
➤ Running conditions by ‘burst’ (some calls may produce empty buffers)
➤ This is a bootle neck !  (from local level to global level)

Algorithm construction
1 FIFO per detector
Hypothesis: for one detector, frames are produced ordered in TS
Problem: it is not what comes out of the cards !

➤ The developed algorithm  … quelques temporisation à ajuster
➤ There are three different triggers to take the decision to write out data

1. All the detectors have at least one MFM frame reads from input
2. All the NUMEXO cards have at least one MFM frame reads
3. Thresholds on the distribution of the detector pressures

➤ It runs smoothly as soon as the whole system is ‘stable’ enough

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks



Timestamp Sorter :  

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks



LOOP# 1108890 | Elapsed Time 15:59:47 | MEMORY consomption: ~ 38 MBytes | [MFM-Read/Written/Rejected] 4514868101/4252346603/262258875 | [Board Pressure] 61504 14229 56042 62736 57 58459 

Few snapshots of logs produced @ running time (multitask based to avoid penalties)

LOOP# 236325 | Elapsed Time 09:21:59 | MEMORY consomption: ~ 10 MBytes | [MFM-Read/Written/Rejected] 967319750/967227925/14609 | [Board Pressure] 44 10653 4837 16072 9312 35633 

LOOP# 661230 | Elapsed Time 24:45:00 | MEMORY consomption: ~ 325 MBytes | [MFM-Read/Written/Rejected] 6042898548/6042824681/6851 | [Board Pressure] 15189 12136 24339 22 15109  
| [Pressure Distri 0/10/100/1000] 55/47/47/40   - Required Thresholds to trigg #3 : 56/52/16/2 

[Load/Unload History] 
 [9226/31] [9096/56] [9173/28125] [9221/15701] [9196/23922] [9109/3] [9123/111] [9200/7] [9112/28] [9168/28125] [9224/1783] [9112/28125] [9138/8614] [9114/9] [9181/236] 

[Trigger Load-Unload History] - Trigger 1/2/3 all_channels/all_boards/from_channel_pressure 
 [2 +9195] [2 +9040] [3 -18952] [3 -6480] [3 -14726] [2 +9106] [2 +9012] [2 +9193] [2 +9084] [3 -18957] [3 +7441] [3 -19013] [2 +524] [2 +9105] [2 +8945] 

NEDA

DIAMANT

The TSorter filter required a configuration file :
        - it should contains the mapping of the detectors to be aligned
        + it can aligned in Timestamp the different channels (useful to merge with AGATA) 

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the first bricks
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NNPSA
Neural Network version of PSA
• about 40-50 times  slower than CCPSA …
• BUT runs online Thanks to tensor flow
•it changes the data flow structure (burst of data) … but managed …

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the second bricks

To reject background in DIAMANT
since DIAMANT is not in the 
trigger  with AGATA / NEDA
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BasicAFC
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Online : the actor has been developed by Xavier (ADA) for the VAMOS campaign

Offline : a C++ one is required to run offline !

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the second bricks



BasicAFC

MFMcatcher

MFM2ADF ADF Frame
AGATA 
Merger

C/C++ EB 
[NEDA]

C/C++ EB 
[DIAMANT]

AGATA EB 
[AGATA]

BasicAFC

{
Tracking

↪  This actor is available in the GANPRO package 

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the second bricks

Online : the actor has been developed by Xavier (ADA) for the VAMOS campaign

Offline : a C++ one is required to run offline !



BasicAFC
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MFM2ADF ADF Frame
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BasicAFC

{
Tracking

ONLINE No global level processing online

BasicATSB

ATSB: AGATA TimeStamp Builder, in the AGAPRO package

A C++ actor has been developed to build NEDA events and DIAMANT events 
Classical algorithme : Window in Timestamp

NOTE : the input frames should be already ordered in time (through TSorter)

OFFLINE

The AGATA-NEDA-DIAMANT campaign
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FEMULOFFLINE
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No global level processing online



BasicAFC
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{
Tracking

ONLINE

OFFLINE

TreeBuilder

Produces ROOT Tree as through Watchers but without producing intermediate ADF files

Analysis by TSelector (Proof based)

The AGATA-NEDA-DIAMANT campaign
 The GANPRO project: the second bricks

No global level processing online

❴



Conclusions

Project started in September  2017 … achieved on time in April 2018
   ↪  Huge effort ! 
   ↪ Many thanks to all the people involved @ganil @outganil @neda @diamant @agata
   ↪  Second campaign with physics (quasi)online
          First papers of the VAMOS campaign < 2 years
          Lets hope the same for the NEDA/DIAMANT campaign 

   ↪ the good surprise for us, we are able to run Neural network online !
          ↪  What about using GPU online in the future ?

GANPRO + AGAPRO 


