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Interfacing NestDAQ and ARTEMIS gty o

ART]

—

»

S: software framework to analyze the physics data

v' CERN ROOT base
v' Parallel processing

v A lot of convenient routines

NestDAQ provides FairMQ (ZeroMQ)) interface oMQ
ARTEMIS was easily connected

Towards Interfacing NestDAQ and JANA2/EICRecon?

If the data format and protocols are decided,

JANAZ2/EICRecon would be naturally connected

RCNP group plans to have discussion with Kumaoka-san from QNSI/U-
Tokyo, who is working on the streaming reconstruction using JANAZ2/EICrecon.
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Interfacing NestDAQ and JANA2/EICRecon?

Connection: @MQ

NestDAQ " ATREMIS

Data format:

NestDAQ format

Connection: @MQ?

TCP/IP?
V%a]SON file? J AN AZ /
DA via ROOT file?
NeSt Q Data format: EI CR@COH
EDM4hep
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First trial: Via JSON file

<4
— JANA2/
NestDAQ Q EICRecon

JSON text file



Via JSON file = worked.

—__'*

ng signal handler USR1

etting awgnal handler SIGINT (Ctr1-C). Use a single SIGINT to enter the Inspector, or

nitializing.

3 [info]
3 [info]
[info]

[info]
[info]
3 [info]
[info]
[info]

NestDAQ

[info]
5 [info]
75 [info]

[info]

[info]

5 [info]

:34: 5 [info]
16:34:40.675

[info]  JANA2 version: 2.4.2
Install prefix
Optional deps

g plugin 'JANATestReader

event pool with le
Arrow topology is:

[info] =

[info] --- --

$ jana -Pplugins=JANATestReader run0@032.json
Use to write status info to the named pipe

liance

ion infrastructure alliance
(unknown gt status) istainable developments
/opt/software/1linux-x86_64_v2/jana2-2.4.2-

Podio ROOT

bcli2n3ue57or 3viijr7iy

' /home/kobay JANA2/build/JANATestReader.so’'

ent and s

Input Pool

Output
Input
Output

Queue
Queue

File
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NestDAQ
Raw data

obtained at
RCNP/

Osaka Untw.

JSON file

ROOT file
by JANA2

Replayer

Time
Frame
Builder

Json
Sink
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JANA2/
EICRecon

ROOT file

JSON
text file

{"SimTrackerHits":
{"SimTrackerHits":

{"SimTrackerHits": [

{"SimTrackerHits"
{"SimTrackerHits"
{"SimTrackerHits":
{"SimTrackerHits":

root [4] events->Scan("

[{"cellID":
[{"celllD":
{"celllID":
Zl{celllD":
[{"cellID":
[{cel1ID":
[{"cellID":

SimTrackerHits.cellID:SimTrackerHits.

13,"eDep":57079.0,"time":513845.0, "pathLength":0.0, "quality":0,"position":
:60965.0,"time":513489.0, "pathLength":0.0,"quality":0,"position":
:58900.0,"time":528746.0, "pathLength":0.0,"quality":0,"position":
*:125280.60, "
:9955.0,"time" :805262.0, "pathLength":0.0, "quality":0,"position":
:18137.0,"time" :842870.0, "pathLength":0.0, "quality":0,"position":
:14539.0,"time":917396.0, "pathLength":0.0,"quality":0, "position”:

9,"eDep"
3,"eDep"

8, "eDep

8, "eDep"
8, "eDep"
8, "eDep"

time":506854.0, "pathLength":0.0,"quality":0,"position"

eDep:SimTrackerHits.time")
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58900
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513845 *
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Kumaoka-san’s
simple program

[0.0,0.0,0.0],"
[0.0,0.0,0.0],
[0.0,0.0,0.0], "momentum"
:[0.0,0.0,0. 0] momentum
0,0.0,0.0], "momentum"
0.0,0.0,0.01, momentum
0.0,0.0,0.0]1, "momentum"
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NestDAQ

<> : .
——»  Ple L Time | 3| EDM4hep s
— Replayer Frame Sink — 'Y

NestDAQ Builder —

raw data ROOT fle

obtained at Data format;
RCNP/ EDM4hep
Osaka Univ.

root [4] .l1s
. . TFile** output.root
v" EDM4hep and podio were installed TFile* output.root
. X . OBJ: TTree podio _metadata metadata tree for podio I/0 functionality : © at: Ox37a2dcO
v EDM4h€p and pOle were included in NestDA QTR events events data tree : 0 at: 0x2f4f3dO
KEY:aiiree events;1 events data tree
KEY: TTree podio_metadata;l metadata tree for podio I/0 functionality
root [5] events->Print()
% %k %k %k %k %k %k %k %k %k %k %k %k %k 3k k 2k 2k 3k 3k 3k 3k 3k 2k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 2k %k 3k kK kK kK K Xk Kk *k *k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k 3k 3k %k %k %k %k %k %k %k %k %k % %k %k *k
*Tree :events . events data tree x
*Entries : 971350 : Total = 208769234 bytes File Size = 29802799 *
» : : Tree compression factor = 7.01 -
% %k 3 2k %k 3k %k 3k %k ok 3k %k %k %k 3k 3k %k 3k %k dk 3k %k 3k %k xk 3k %k dk %k %k 3k %k %k 3k %k %k %k %k 3k %k %k %k %k 3k %k %k 3k %k %k %k %k %k %k %k 3%k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k *k %k %k
=8 ® :SimTrackerHits : vector<edmdhep::SimTrackerHitData>
*Entries : 971350 : Total Size= 76042923 bytes File Size = 13839800
*Baskets : 2498 : Basket Size= 32000 bytes Compression= 5.49

:_SimTrackerHits_particle : Int_t _SimTrackerHits_particle_
*Entries : 971350 : Total Size= 7838785 bytes File Size = 1252768
*Baskets : 366 : Basket Size= 32000 bytes Compression= 6.23
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NestDAQ

— . ANA2/
l 1——» File | I Time »| EDM4hep — J
—_ L

—= Replayer Frame Sink EICRecon

NestDAQ Builder
raw data ROOT file

obtained at Data format:

RCNP/ EDM4hep
Osaka Uniw.

root [4] .l1s
) ) TFile** output.root
v EDM4hep and podio were installed TEiTe» output.root

. . . OBJ: TTree podio _metadata metadata tree for podio I/0 functionality : © at: Ox37a2dcO
v EDM4h€p and pOle were included in NestDA OBJ: TTree events events data tree : 0 at: Ox2f4f3d0

. . KEY:aiiree events;1 events data tree
* IWIH ChCCk lf the ROOT ﬁle can bC KEY: TTree podio_metadata;1l metadata tree for podio I/0 functionality
root [5] events->Print()
pfOCCSSCd byJANAZ/EICReCOH ffameWOfk % %k %k %k %k %k %k %k %k %k %k %k %k %k 3k k 2k 2k 3k 3k 3k 3k 3k 2k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k 3k 3k 2k %k 3k kK kK kK K Xk Kk *k *k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k 3k 3k %k %k %k %k %k %k %k %k %k % %k %k *k
GitHub *Iree :events . events data tree *
ElCrecon/src/services/io/podio at nbrei_file_streaming - eic/ElCrecon *Entries : 971350 : Total = 208769234 bytes File Sizel= 29802799 *
EIC Online/Offline Reconstruction. Contribute to eic/EICrecon development by creating an account on * . *"Tree compression factor= 7.01 S
GitHub. % %k 3 2k %k 3k %k 3k %k ok 3k %k %k %k 3k 3k %k 3k %k dk 3k %k 3k %k xk 3k %k dk %k %k 3k %k %k 3k %k %k %k %k 3k %k %k %k %k 3k %k %k 3k %k %k %k %k %k %k %k 3%k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k %k *k %k %k
N =8 ® :SimTrackerHits : vector<edmdhep::SimTrackerHitData> *
eic/EICrecon Enthi1es : 971350 : Total Size= 76042923 bytes File Size = 138395800 *
o “(E)” *Baskets : 2498 : Basket Size= 32000 bytes Compression= 5.49 *
> Online/Offline Reconstruction SOFTWARE “
:_SimTrackerHits_particle : Int_t _SimTrackerHits_particle_ *
. S b Wi *Entries : 971350 : Total Size= 7838785 bytes File Size = 1252768 *
s *

*Baskets : 366 : Basket Size= 32000 bytes Compression= 6.23
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> ZeroMQ:

NestDAQ
- @MQ JANA2/

—___'L > File Time »| Data format >
— Replayer Frame converter to Data formar: | EICRecon

Builder EDM4hep EDM4hep

NestDAQ

raw data

obtained at
RCNP/

Osaka Untw.

We plan to test interfacing NestDAQ
and JANA2/EICRecon via ZeroMQ

= Realizing streaming processing



What’s next? AD! Alliance

Signal processing and data acquisition mfrastructure alliance
toward the standardization tor sustainable developments

* Requirements on NestDAQ?
* Perfomance?
* Rubustness?
* Usability?
Perfoemance test using NestDAQ and JANA2/EICRecon?
* Multi processes and threds?

Test beam support?
NestDAQ in Echelon 27
What 1s the goal?

Timeline

* In Dec. 2025, ZeroMQ implementation would be completed and tested
* In 2026, NestDAQ performance test with real detector system?
* BEtc...?
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aino-3
Singularity
NestDAQ { ANA2/

Data format:
O EICRecon




