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Who am I?

MSc Student in Particle Physics @ Sapienza University of Rome

Summer Student @ INFN Laboratori Nazionali di Frascati
under the LHCb group.

During my project | mainly worked on the renewal of WinCC
panels for the muon system, with a particular focus on the
automation and user-friendliness of the Connectivity Test.



The muon system
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The main characters:
nODEs & FEBs

Front-End Boards (FEBs) amplify, shape and FE

filter the chamber’s signal to remove noise. FEB

Each chamber can be connected to several nODE ~ Chamber
FEBs (up to 14), which then pass the logical v

channels to the new Off-Detector Electronics FE

(nODE).

The system contains 144 nODEs, each
equipped with four nSYNC chips for advanced
processing: bunch crossing identification,
clock synchronization, buffering,
measurement of hit times, and coarse
alignment. Each nSYNC can manage up to 48
channels
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What’s a
Connectivity Test?

The Connectivity Test (CT) of the LHCb muon system is used to
verify that all copper cable connections between the front-end
electronics (FEBs) and the readout modules (nODEs/nSBs)

are correct and working.

During the test, test pulses are sent through the system, and

their arrival is checked to confirm whether:
the signal reaches the expected position,
the signal appears noisy or weak,

it is missing altogether,

- oritappears in the wrong place.

The results help identify faulty cables, wrong connections, or

hardware issues, ensuring that the entire muon readout
system is properly wired and ready to record data.

50of 15

nODE

{FEBF—
Chamber|

I

nODE

, |
—(FrR—

)

Chamber




Main Goal: Renew the CT

Select nODE:

Quadrant: Q1 - —Select NSYNC channels

The original panel designed by Sofia was powerful
but mainly designed for expert users. T

Our goal is to completely renew this system by:

- Automating the test so that even non-experts s

can run it correctly;
- Redesigning the interface to provide clear, =
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Q1M3R12

user-friendly result visualization;

- Consolidating multiple functions into a single

panel, making the entire test as simple as Q)

QIM4R4L
QIM5R1L

pressing one button.

QIM5R4L
Q1M5R42

The original CT panel
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The new Panel

The new panel introduces a dual-
view design (Test and Results)
that integrates all essential tools
in one place.

Instead of navigating through

multiple panels, the user can

Now:

- Access all ODEs at a glance;

- Switch quickly between
different modes;

- Instantly identify potential
issues thanks to a color-coded
overview.

This approach speeds up the

workflow and reduces the

chances of operator error.
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— CONNECTIVITY TEST
Q1 Q2 Q3 Q4 Remember: the NSYNC selection applies to all the ODEs
eles T REsE | L — = (DCIDE S— s IZEDE S— e [ Select NSYNC channels
QIM2RI1  NO Q2M2R11 NO Q3M2R1L NO Q4M2R11 NO
QIM2R12Z  NO Q2M2R12 NO Q3M2R12 NO Q4M2R12 NO
Q1M2R21 NO Q2M2R21 NO Q3M2R21 NO Q4M2R21 NO | NSYNC_A | | NSYNC_B
QIM2R22  NO Q2M2R22 NO Q3M2R22 NO Q4M2R22 NO 0112 |24 |36 o 12 240 |36
QIM2R23  NO Q2M2R23 NO Q3M2R23 NO Q4M2R23 NO N ETEE m - mom-m
QIM2R31  NO Q2M2R31 NO Q3M2R31 NO Q4M2R31 NO
QIMR32  NO Q2M2R32  NO Q3M2R32  NO Q4M2R32  NO 2|14 (26 |38 [121 118 26] |38
QIM2R33  NO Q2M2R33 NO Q3M2R33 NO Q4M2R33 NO 315 27/ |39 [13[]15] |27 |39
QIM2R34  NO Q2M2R34  NO Q3M2R34 | NO Q4M2R34  NO lal 16 28] |40 [ 1al |16 28/ 40
QIM2R35  NO Q2M2R35 NO Q3M2R35 NO Q4M2R35 NO 5 117 29 |41 5| |17 29| |41
QIM2R36  NO Q2M2R36 NO Q3M2R36 NO Q4M2R36 NO O s =] L s L]zl
16/ 18 (30| |42 16l 18 30/ |42
QIM2R41  NO Q2M2R41 NO Q3M2R41 NO Q4M2R41 NO
QIM2R42  NO Q2M2R42  NO Q3M2R42  NO Q4M2R42  NO L7 [Jas[ I3[ |43 Oz [Jas[]3[]43
Q1M2R43 NO Q2M2R43 NO Q3M2R43 NO Q4M2R43 NO 1820 32 |aa 1820 32 |aa
Q1M2R44 NO Q2M2R44 NO Q3M2R44 NO Q4M2R44 NO 1921 33| a5 [Te[l21 33[ |45
QIM2R45  NO Q2M2R45 NO Q3M2R45 NO Q4M2R45 NO (10 |22 34/ |46 [ 110 |22 34| |46
QIM2R46  NO Q2M2R46 NO Q3M2R46 NO Q4M2R46 NO 110 |23 35 |47 11 |23 35 |47
QIM3R11  NO Q2M3R11 NO Q3M3R11 NO Q4M3RL1 NO Duljzllsl Uuljzallsl]
QIM3R12  NO Q2M3R12 NO Q3M3R12 NO Q4M3R12 NO
QIM3R21  NO Q2M3R21 NO Q3M3R21 NO Q4M3R21 NO
QIM3R22  NO Q2M3R22  NO Q3M3R22  NO Q4M3R22  NO | [ NsyNe ¢ | Insync p
QIM3R31  NO Q2M3R31 NO Q3M3R31 NO Q4M3R31 NO Jo[l12] |24 |36 (1ol 12 24 |36
QIM3R32  NO Q2M3R32 NO Q3M3R32 NO Q4M3R32 NO
QIM3R41  NO Q2M3R41 NO Q3M3R41 NO Q4M3RA1 NO Qilals(]a Hilinlesl]ar
12114 |26 |38 [lJ2[]1a[]26[ |38
Q1M3R42 NO Q2M3R42 NO Q3M3R42 NO | YES |
Q1MAR11 NO Q2M4R11 NO Q3M4R11 NO Q4M4R11 NO O3 O1s02rae O3 Oz [as
Q1M4R12 NO Q2MAR12 NO Q3MAR12 NO Q4MAR12 NO 14|16 28| |40 [ 14/ l16 28| |40
Q1M4R21 NO Q2M4R21 NO Q3M4aR21 NO Q4M4R21 NO [(Is[Jaz[l29[ a1 Os Ddawz02e 18
QIM4R31  NO Q2M4R31 NO Q3M4R31 NO Q4M4R31 NO 16l |18 30/ |42 [ 1618 30| |42
QIM4R4l  NO Q2M4Ral NO Q3MaR41 NO Q4M4RaA1 NO T17 0019 31l 143 7019 131l 143
QIMSR11  NO Q2M5R11 NO Q3M5R11 NO Q4M5R11 NO
[ '8 |20 |32/ |a4 '8 |20 |32] |44
QIM5R12  NO Q2M5R12 NO Q3M5R12 NO Q4M5R12 NO
QIM5R21  NO Q2M5R21  NO Q3M5R21  NO Q4M5R21  NO L1921 (33 45 [Js [J2a[]33[ a5
Q1M5R31 NO Q2M5R31 NO Q3M5R31 NO Q4M5R31 NO [T10 122 |34 |46 (110 |22 |34 |46
Q1M5R41 NO Q2M5R41 NO Q3M5R41 NO Q4M5R41 NO [Jaa[]2313s[ |az [Jaa[J233s[ a7
QIM5R4Z  NO Q2M5R42 NO Q3M5R42 NO Q4M5RA2 NO
Results
Not Exp. Sig. i
Start Test Stop Test _ p— Test View 5 o .f\l:\l E Load Latest Results Noise Tolerance (%): |0
. oisy/Wea
Automatic FEB Reset: ¥
FEB Reset 7 ] : g 3
This panel's purpose is to perform and analyze the results of a Connectivity Test.
Quadrant Station nsB 1 il iki icki i d
Muon Detector Detective More info on the test can be found on the Wiki page by double clicking on this box
* = * = *
el ->"Test View" allows to check and change the Ode (and NSYNC) selection before
ine

= -

RESET

REFRESH

Results Analysis

starting the test

->" Load Latest Results " shows for each ODE the latest results contained in the
default folder /group/muon/ConnectivityTest/ displaying the overall test result via a

color that idicates:




~ CONNECTIVITY TEST

Q1 Q2 Q3 Q4 Remember: the NSYNC selection applies to all the ODEs
nODE Test nODE Test noDE Test nODE Test — Select NSYNC ch I
QIM2R11  NO Q2MZR1L  NO Q3M2R11  NO Q4M2R11  NO
Th | I I Q1M2R12 NO Q2M2R12 NO Q3M2R12 NO Q4M2R12 NO
e pa n e a OWS Q1LM2R21 NO Q2M2R21 NO Q3M2R21 NO Q4M2R21 NO | | NSYNC_A || NsYNC B
QIM2R22  NO Q2MZR2Z  NO Q3M2R22  NO Q4M2R22  NO
QIM2R23  NO Q2M2R23  NO Q3M2R23  NO Q4M2R23  NO v ': g 1: g:; E ;: S ': E i: Ei; E;:
th e O e rator to QIM2R31  NO Q2MZR31L  NO Q3M2R31  NO Q4M2R31  NO
p QIMZR32  NO Q2MZR32  NO Q3M2R32  NO Q4M2R32  NO 2 |14 |26 |38 [12[11a[ 26 |38
Q1M2R33 NO Q2M2R33 NO Q3M2R33 NO Q4M2R33 NO 3 []15 |27[ |39 03 Jas[J27 ]398
QIM2R34 MO Q2M2R34  NO Q3M2R34 MO Q4M2R34  NO 4 |16 |28 |40 [ a4l |16 |28 |40
Se | eCt betwee n Q1M2R35 NO Q2M2R35 NO Q3M2R35 NO Q4M2R35 NO s [J17 [ J28 a1 s [J17 [ J2a a1
QIM2R36  NO Q2MZR36  NO Q3M2R36  NO Q4M2R36  NO e 18 30| a2 (16 18 |30l a2
QIM2R41  NO Q2M2R41  NO Q3M2R41  NO Q4M2R41  NO
. QlM2R42  NO Q2MZR4Z  NO Q3M2R42  NO Q4M2R42  NO l7 1 |31 a3 Ll7 (119 |31 |43
d |ffe re nt m Od eS QIM2R43  NO Q2M2R43  NO Q3M2R43  NO Q4M2R43  NO L8 20 (32 a4 L8 20 (32 M4
Q1M2R44 NO Q2M2Ra4 NO Q3M2R44 NO Q4M2R44 NO Cle [J21[ ]33 ]as [1e 121133 ]as
QIM2R45 MO Q2M2R45  NO Q3M2R45 MO Q4M2R45  NO Tl10 122 34| a6 10 122 |38 |46
H QLM2R46  NO Q2M2R46  NO Q3M2R46  NO Q4M2R46  NO
d e pe n d | n g O n th e QIM3R11  NO Q2M3R1L  NO Q3M3R11  NO Q4M3R11  NO Duljzllas ez L] fail fasd fa7
QIM3R12  NO Q2M3R1Z  NO Q3M3R12  NO Q4M3R12  NO
QIM3R21  NO Q2M3R2L  NO Q3M3RZ1  NO Q4M3R21  NO
QIM3RZ2  NO Q2M3R22  NO Q3IM3RZ2  NO Q4M3R22  NO | Nsyne ¢ [/ NsyNc D
Sta ge O t e test_ QIM3R31  NO Q2M3R3L  NO Q3M3R31  NO Q4M3R31  NO e 122836 o [ J12[ 2436
QIM3R32 MO Q2M3R3I2  NO Q3M3R32 MO Q4M3R32  NO 11z (25 37 1013 |25 137
. QIM3R41  NO Q2M3R4L  NO Q3M3R41  NO Q4M3R41  NO = e s 1z s Jze 125
Th | t QIM3R42  NO QIMaR4Z  NO QIM3R42  NO [E¥EST
ese Se eC O rS Ive QIM4R11  NO Q2M4R11  NO Q3M4R11  NO Q4M4R11  NO 315 J27[ 39 [l3[l15 |27( /39
QIM4R12  NO Q2M4R1Z  NO Q3M4R1Z  NO Q4M4R12Z  NO 14 |16 |28 40 14 16 |28 |40
. _— . Q1M4R21 NO Q2M4R21 NO Q3M4R21 NO Q4M4R21 NO s [Jaz[]29[ a1 [0s (az ]2 []a
flexibility while S e S o S e g JioE=oE DECEdeC
QIMSR11  NO Q2M5R1L  NO Q3M5R11  NO Q4M5R11  NO i Lo, Tt fus L2 p1a faiy
. . . QIMSR12  NO QIM5R12Z  NO Q3M5R12 | NO Q4M5R12 | NO 18120 |az| a4 Lls 120 |32 |a4
m a | nta | n I n a QIMSRZ1  NO Q2M5R21  NO Q3MSRZ1  NO Q4MSRZ1  NO [ls[J22[ |33[]as [1's [ J21[ 33 []as
Q1M5R31 NO Q2M5R31 NO Q3M5R31 NO Q4M5R31 NO 110 |22[ (34 |46 [l20[ |22 |34 |46
Q1M5R41 NO Q2M5R4A1 NO Q3M5R41 NO Q4M5RA1 NO [Ja1 |23 |35/ |a7 (11 23 |35 47
u n |f| ed | nte I’fa Ce QlMSR42  NO Q2M5R4Z  NO Q3M5R42  NO Q4M5R42  NO
7

Results
e ns u rl n g th at th e ==l SR B _ STOPPED Test View 5 :O,t E’;& SIE' . oK Load Latest Results Noise Tolerance (%): 0
Automatic FEB Reset: alsyiived
Sa l I le pa n e I Ca n FEB Reset \ This panel's purpose is to perform and an the results of a Connectivity Test.
Se rve bot h Setu p Quadrant Station nsB Muon Detector Dete1 ive More info on the test can be found o e Wiki page by double clicking on this box.
->"Test View" allows to che d change the Ode (and NSYNC) selection before
. 12C line .
and result analysis s
y * - Results Analysis ->" Load Latest ts " shows for each ODE the latest results contained in the
RESET REFRESH roup/muon/ConnectivityTest/ displaying the overall test result via a
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Test View

Automatic FEB

| Reset (Testing)

Ns

 CONNECTIVITY TEST

Automatic FEB Reset:

Q1 Q2 Q3 Remember: the NSYNC selection applies to all the ODEs
nODE Test noDE Test noDE Test noDE Test —Select NSYNC ch: |

Q1M2R11 NO Q2M2R11 NO Q3M2R11 NO Q4M2R11 NO
Q1M2R12 NO Q2M2R12 NO Q3M2R12 NO Q4M2R12 NO
Q1M2R21 NO Q2M2R21 NO Q3M2R21 NO Q4M2R21 NO [ /NsYNC A [ | NSYNC B
Q1M2R22 NO Q2M2R22 NO Q3M2R22 NO Q4M2R22 NO o 12 |2a| |36 ol 12 |28 36
Q1M2R23 NO Q2M2R23 NO Q3M2R23 NO Q4M2R23 NO

W 1/[l13[ |25( |37 (11 J13( J25( |37
Q1M2R31 NO Q2M2R31 NO Q3M2R31 NO Q4M2R31 NO
QIM2R32  NO Q2M2R32  NO Q3M2R32  NO Q4MZR32  NO 2 /14 26 |38 2l J1a 126 |38
Q1M2R33 NO Q2M2R33 NO Q3M2R33 NO Q4M2R33 NO 315 |27( |39 13 [ J15( |27( |39
Q1M2R34 NO Q2M2R34 NO Q3M2R34 NO Q4M2R34 NO T4 16 28 40 a4 16 |28 40
Q1M2R35 NO Q2M2R35 NO Q3M2R35 NO Q4M2R35 NO Tis 117 |29 a1 T1s 17l |29 s
Q1M2R36 NO Q2M2R36 NO Q3M2R36 NO Q4M2R36 NO

e[ 18] |30/ |42 (16| /18] |30/ |42
Q1M2R41 NO Q2M2R41 NO Q3M2R41 NO Q4M2R41 NO
QLM2R42  NO Q2M2R42  NO Q3M2R42  NO Q4M2R42  NO 718 3] |43 7 J1el I3 43
Q1M2R43 NO Q2M2R43 NO Q3M2R43 NO Q4M2R43 NO 8| (20 |32 44 8| 20 |32 44
Q1M2R44 NO Q2M2R44 NO Q3M2R44 NO Q4M2R44 NO 9 [l21 33 |45 19 [ 21/ /33 |45
Q1M2R45 NO Q2M2R45 NO Q3M2R45 NO Q4M2R45 NO 10| |22 |34 |46 "J10| 22| |34 |46
Q1M2R46 NO Q2M2R46 NO Q4M2R46 NO 1 23 |35 |47 11 23 |35 a7
Q1M3R11 NO Q2M3R11 NO Q3M3R11 NO Q4M3R11 NO Duljz=ljas(] Dl 2l jas ]
Q1M3R12 NO Q2M3R12 NO Q3M3R12 NO Q4M3R12 NO
Q1M3R21 NO Q2M3R21 NO Q3M3R21 NO Q4M3R21 NO
Q1M3R22 NO Q2M3R22 NO Q3M3R22 NO Q4M3R22 NO | NsYNC ¢ L NsYNC D
Q1M3R31 NO Q2M3R31 NO Q3M3R31 NO Q4M3R31 NO [Tol 12 |24[ |36 [Tol l12[ |24[ |38
Q1M3R32 NO Q2M3R32 NO Q3M3R32 NO Q4M3R32 NO 1013 |25 |37 10 13 |25 37
Q1M3R41 NO Q2M3R41 NO Q3M3R41 NO Q4M3R41 NO Hillsljasi Hilaljasl

2|14 |26/ |38 12 /14 |26/ |38
Q1M3R42 NO Q2M3R42 NO Q3M3R42 NO Q4M3R42 NO
QIM4RI1  NO Q2M4R11  NO Q3M4RI11  NO Q4M4RI1  NO L3 115( |27 |39 130115 [27] 39
Q1M4R12 NO Q2M4R12 NO Q3M4R12 NO Q4M4R12 NO [ lall16 |28/ |40 [ lal 16/ |28[ |40
Q1M4R21 NO Q2M4R21 NO Q3M4R21 NO Q4M4R21 NO 15 ]17 |29| |41 15 j17| 29| |41
Q1M4R31 NO Q2M4R31 NO Q3M4R31 NO Q4M4R31 NO e[ 18 130 |42 Tle [ 18/ 130 |42
Q1M4R4L NO Q2M4R41 NO Q3M4R41 NO Q4M4R4L NO T 7018 31 |43 170 19 131 43
Q1M5R11 NO Q2M5R11 NO Q3M5R11 NO Q4M5R11 NO

8| 20 |32 |44 /8| 20/ |32 44
Q1M5R12 NO Q2M5R12 NO Q3M5R12 NO Q4M5R12 NO
QIM5R21 NO Q2M5R21 NO Q3M5R21 NO Q4M5R21 NO o[ 21( |33 [ |45 [J9o 21 ]33] |45
Q1M5R31 NO Q2M5R31 NO Q3M5R31 NO Q4M5R31 NO /10| (22 (34 (46 10| 22| |34 46
Q1M5R41 NO Q2M5R41 NO Q3M5R41 NO Q4M5R41 NO [ J1a |23 |35/ |47 T 11| 23[ |35 47
Q1M5R42 NO Q2M5R42 NO Q3M5R42 NO Q4M5R42 NO

Results
Not Exp. Sig. .
Start Test Stop Test Manager stafus SO Tost View Bl NotExp.Sig. g ) || gaq Latest Results | Noise Tolerance (%): |0
D Noisy/Weak

l

|

ODE selector

l

NSYNC selector

In the Test View, the user can choose which ODEs to test. This view also integrates an
automatic FEB reset option (currently under development), aimed at ensuring that each

board starts in a clean state before the test begins.




Result View

The test’s results are written in
a file for each ODE.

This view shows latest ODE test
files. <
Each ODE is color-coded
according to the overall health
of its channels, providing a
quick, intuitive snapshot of the
stem status.
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By clicking on any ODE result, the user can open the
detailed Result Analysis panel for deeper inspection.

~ CONNECTIVITY TEST /
rQ1 rQ2 rQ3 Q4 Remember: the NSYNC selection applies to all the ODEs
nODE |Latest Res. nODE test Res. nODE Latest Res. noDE Latest Res. —Select NSYNC
QIM2R11 | 1202591 11:13:24 Q2M2R11 [12025:9.1 11 Q3M2R11 | 2025.2.24 16:26:4 Q4M2R11 | 2025.9.11 17:20:1
Q1M2R12 27 12:16:0 Q2M2R12 [ 202533 22 Q3M2R12 | 2025.2.24 17:7:43 Q4M2R12 35
Q1M2R21 Q2M2R21 [ 2025.3.3 22 Q3M2R21 | 2025.2.24 17 Q4M2R21 29 [ I nsYNE A I NsYNC B
Q1M2R22 Q2M2R22 || 2025.3.3 23:36: Q3M2R22 | 2025.2.24 19:35: Q4M2R22 N :23
Q2M2R23 || 2025.3.4 0:30:19 Q3M2R23 | 2025.2.24 18:42:27 Q4M2R23 | 2025.2.17 17:44:20 1 g i: E :; E :: g ': g i: E :; E ::
Q2M2R31 (| 2025.3.4 1:23:49 Q3M2R31 Q4M2R31 | 2025.2.17 13:37:3
Q2M2R32 2025.3.4 2:12:15 Q3M2R32 Q4M2R32  2025.2.17 18:39:12 2 14| (26| 38 [l2[l1a |26 |38
Q2M2R33 2025.3.4 3:49:1 Q3M2R33 Q4M2R33 | 2025.2.17 19:28:56 3 (15[ |27/ |39 13 |15 |27 |39
Q2M2R34 2025.3.4 3:0:37 Q3M2R34 Q4M2R34 | 2025.2.17 20 14 |16| 28| |40 la 16| 28| |40
Q2M2R35 | 2025.3.4 4:37:29 Q3M2R35 Q4M2R35 | 2025.2.17 2 Fls 1zl 29 a1 Fls 1zl 29 a1
Q2M2R36 | 2025.3.4 5:25:47 Q3M2R36 Q4M2R36 | 2025.2.17 21 Tle 18] 30| 42 Tle 18] 30| 42
Q2M2R41 | 2025.3.4 6:14:10 Q3M2R41 Q4M2R41 | 2025.2.17 22:47:37
Q2M2R42 2025.3.4 7:2:37 Q3M2R42 | 2025.2.25 1: Q4M2R42  2025.2.17 23:37:23 L7 J19[ 31 |43 L7 J19[ 31 |43
Q2M2R43 2025.3.4 7:51:1 Q3M2R43 | 2025.2.25 Q4M2R43 | 2025.2.18 0:27:12 L8 J20] 32/ a4 I8 l20] 32 a4
Q2M2R44 Q3M2R44 Q4M2R44 2025.2.18 1:17:4 19 |21 |33 |45 (19 |21 |33 |45
2025.2.27 23:46:40 Q2M2R45 | 2025.3.4 9:27:40 Q3M2R45 Q4M2R45 | 2025.2.18 2:6:54 Tl10 220 |34] 46 Tl10 220 |34] 46
Q1M2R46 | 2025.2.28 0:35:27 Q2M2R46 | 2025.3.4 10:15:57 Q3M2R46 Q4M2R46 | 2025.2.18 2:56:37 11 23] 35 |47 11 23] 35 |47
L QIM3R11 Q2M3R11 Q3M3R11 Q4M3R11 | 2025.2.18 17:19:11
Q1M3R12 2025.2.28 2:7:2 Q2M3R12 | 2025.3.4 11:46:42 Q3M3R12 Q4M3R12 | 2025.2.18 18:2:56
QIM3R21 | 2025.2.28 2:49:48 Q2M3R21 | 2025.3.4 12:29:4 Q3M3R21 Q4M3R21 | 2025.2.18 18:46:46
Q1M3R22 2025.2.28 4:8:9 Q2M3R22 Q3M3R22 Q4M3R22 2025.2.18 20:6:19 D NSEMHIG D SN
Q1M3R31 Q2M3R31 | 2025.3.4 19:11:10 Q3M3R31 Q4M3R31 lo 12| 24| |36 lo 12| 24| |36
QIM3R32 | 2025.2.28 9:35:37 Q2M3R32 2025.3.4 15:4:4 Q3M3R32 Q4M3R32 | 2025.2.19 1:40:2 1 325 37 Tl 113l 25 37
Q1M3R41 58] Q2M3R41 | 2025.3.4 23:18:47 Q3M3R41 Q4M3R41 | 2025.2.19 5:54:34 T2 lial 28] 38 T2 sl 28] 38
Q1M3R42 Q2M3R42 | 202535 3:25:29 Q3M3R42 Q4M3R42 | 2025.2.19 10:
Q1M4R11 Q2M4R11 | 202535 7:52:14 Q3M4R11 Q4M4R11l | 2025.2.19 14 L3 J15] J27( 139 L3 J1s[ J27( 139
Q1M4R12 Q2M4R12 2025.3.5 7:27:7 Q3M4R12 Q4M4R12  2025.2.19 15: [ la[ 16 |28 |40 [ la[ 16 |28 |40
Q1M4R21 = Q2M4R21 | 2025.3.5 8:40:29 Q3M4R21 Q4M4R21 | 2025.2.19 15:36:35 (s 1z l29[ 41 15 117 29[ |41
QIM4R31 | 2025.3.1 1:24:23 Q2M4R31 | 2025.3.5 10:47:47 Q3M4R31 Q4M4R31 | 2025.2.19 17:47:27 e 18] 30| |42 e |18] 30| |42
Q1M4R41 2025.3.1 5:26:17 Q2M4aR41 2025.3.5 14: 34 Q3MaR41l Q4M4R41
QIMSR11l | 2025.3.1 13:18:34 Q2MSR11 | 2025.3.5 22:37:52 Q3M5R11 Q4MSR11 | 2025.2.20 5:57:41 g : % ;: E ;; E :: g : g ;: E ;; E ::
Q1M5R12 2025.3.1 14:7:0 Q2M5R12 Q3M5R12 Q4MSR12 | 2025.2.20 6:47:20
Q1M5R21 Q2M5R21 Q3M5R21 Q4M5R21 | 2025.2.20 7:13:12 [le[J21] J33[ a5 [le[]21[ J33[ a5
Q1M5R31 2025.3.1 16:39:49 Q2M5R31 Q3M5R31 Q4M5R31 _ 2025.2.20 9:24:15 {110 |22 /34 46 [ 110 |22/ /34 46
Q1MSR41 2025.3.1 20:41:20 Q2M5R41 2025.3.6 6:2:13 Q3M5R41 2025.2.27 0:26:38 Q4M5R41 [ 111 |23 |35 |47 [J11[ |23 [35[ |47
QIMSR42 | 2025.3.1 22:45:7 Q2M5R42 2025.3.6 8:4:57 Q3MSR42 | 2025.2.27 2:27:54 [ FETRTETST
Results
Not Exp. Sig. .
Start Test Stop Test _ . Test View 5 ol f\?v E B ok oad Latest Results | Noise Tolerance (%): |0
. oisy/Weal
Automatic FEB Reset: v
FEB Reset . . . -
This panel's purpose is to perform and analyze the results of a Connectivity Test.
Quadrant Station nSB . i ki icki i .
Muon Detector Detective More info on the test can be found on the Wiki page by double clicking on this box
- = = = - =
. ->"Test View" allows to check and change the Ode (and NSYNC) selection before
ine

= -

RESET

REFRESH

Results Analysis

starting the test

->" Load Latest Results " shows for each ODE the latest results contained in the
default folder /group/muon/ConnectivityTest/ displaying the overall test result via a

color that idicates:

Previously done offline using a Python script.




Results Analysis (MUDAQFEE - MUDAQFEE; #2) (on mudaqgfee0l)

Quadrant Station Region nODE Noise Tolerance (%)
O N O R R R | e
|/group/muen/connectivityTest/ | \§| |Q3M5R31_2025.2.26_20:29:18.txt v | | show results |

FNSYNCA——————————— " NSYNCB———————————————— FNSYNCC———— [ NSYNCD
0 Warnin 24 Warnina 0 Warnina 24 Warnina 0 Warnina 24 Warnina o BRI 24 Warnina
1 * 25 Warnina 1 Warnina 25 Warnina 1 Warnina 25 Warnina 1 Warnina 25 Warnina
2 Warning 26 2 Warnina 26 2 Warnina 26 2 Warning 26
3 Warninga 27 3 Warnina 27 3 Warnina 27 3 Warnina 27
4 Warnina 28 4 Warnina 28 4 Warnina 28 4 Warnina 28
5 Warning 29 5 Warnina 29 5 Warnina 29 5 Warnina 29
6 Warning 30 6 Warning 30 6 Warning 30 6 Warning 30
7 Warning 31 7 Warning 31 7 Warnina 31 7 Warning 31
8 Warning 32 Warning 8 Warning 326K | | & warning 32 Warning  — nina 32 Warning
9 Warning 33 Warning 9 Warning 33 Warning 9 Warning 33 Warning 9 Warnir 33 Warning
10 34 Warning 10 34 Warning 10 34 Warning 10
11 35 Warning 11 35 Warning 11 35 Warning 11
12 36 Warning 12 36 Warning 12 36 Warning 12
13 37 Warning 13 37 Warning 13 37 Warning 13 37 Warning
14 38 Warning 14 38 Warning 14 38 Warning 14 38 Warning
15 39 Warning 15 39 Warning 15 39 Warning 15 39 Warning
16 Warning 40 Warning 16 Warning 40 Warning 16 Warning 40 Warning 16 Warnin 40 Warning
17 Warning 41 Warning 17 Warnin 41 Warning 17 Warning 41 Warning 170K 41 Warnina
18 Warning 42 18* 42 18 Warnina a2 18 Warnina 42
19 Warning 43 19 Warning 43 19 Warning 43 19 Warning a3
20 Warning a4 20 Warning 44 20 Warning 44 20 Warning a4
21 Warning 45 21 Warning 45 21 Warning 45 21 Warning 45
22 Warning 46 22 Warning 46 22 Warning 46 22 Warning a6
23 Warning 23 Warning 23 Warning 23 Warning Ea C h | Ogi Ca I C h a n n eI iS

color-coded based on its
performance, making it
easy to identify problematic
areas immediately.

This panel (evolution of the already started “res” panel) R It A I u
provides a detailed visualization of the test results for a esu na ySIs
single ODE. By focusing on individual channels, the Pa nel

operator can precisely diagnose whether issues are due

to noise, weak signals, or faulty connections.
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BRI = all the physical channells are connected and responding correctly
Warning = all the physical channells are connected but at least 1 is not responding correctly

= at least one physical channel is not corretcly connected




Channel Analysis Panel

Automatic error and warning

Messages (MUDAQFEE - MUDAQFEE; #2) (on mudagfee...

x

messages for each channel, helping
the operator interpret the raw

NSYNC_D_6 INFO

InfOI’mathﬂ qUICkly and accurately. Physical Channel 12 has a weak connection

Physical Channel 15 has a noisy connection
Physical Channel 15 has a noisy connection
Physical Channel 0 has a noisy connection

[ LY (. i

Original Test Results from the file Number of pulses: 10
. Expected signal: nODE Q3M5R31 NSYNC_D channel &
to make troubleshooting more ODE: Q3M5R31 NSYNC D0 CMB:
L. MC_DAQ_Q3_M5_R3_CMB10B_FEBO1 PCH: 8
efficient and reduce the need for 56010 o
manual |Og—CheCking_ ODE: Q3M5R31_NSYNC_D_0  CMB:

MC_DAQ_Q3_M5_R3_CMB10B_FEBO1
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Noise Tolerance

A major challenge in the Connectivity Test is distinguishing genuine
connection problems from fluctuations caused by electronic noise. To
address this, we use a Noise Tolerance selector, already present in
the original Python Script. This feature allows the operator to tune the
sensitivity of the test, filtering out channels that are only slightly noisy

or weak.

— CONNECTIVITY TEST
Q1 Q2 ~Q3 Q4 Remember: the NSYNC selection applies to all the ODEs
nODE Latest Res. nODE Latest Res. nODE Latest Res. nODE Latest Res. — Select NSYNC
QIM2R11 | 202561 11:13:24 Q2M2R11 | 202561 11:47:43 Q3M2R11 | 2025.2.24 16:26:4 Q4M2R11 | 2025.9.11 17:20:1
QIM2R12 | 2025.2.27 12:16:0 Q2M2R12 2025.3.3 22:0:56 Q3M2R12 | 2025.2.24 17 Q4M2R12 | 2025.2.17 15:10:35
Q1M2R21 2025.2.27 12:58:41 Q2M2R21 2025.3.3 22:43:32 Q3M2R21 2025.2.24 17:49:33 Q4M2R21  2025.2.17 15:54:29 [ NSYNC A [ NSYNC B
QIM2R22 | 2025.2.27 13:52:22 Q2M2R22 | 2025.3.3 23:36:59 Q3M2R22 | 2025.2.24 19:35:12 Q4M2R22
QIM2R23 | 2025.2.27 14:46:12 Q2M2R23 2025.3.4 0:30:19 Q3M2R23 | 2025.2.24 18:42:27 Q4M2R23 | 2025.2.17 17:44:20 % %i: %:; %: % : g i: g :; g ;:
QIM2R31  2025.2.27 15:39:50 Q2M2R31 2025.3.4 1:23:49 Q3M2R31 | 2025.2.24 20:28:0 Q4M2R31 | 2025.2.17 13:37:3
Q1M2R32 | 2025.2.27 16:28:51 Q2M2R32 2025.3.4 2:12:15 Q3M2R32 | 2025.2.24 21:15:56 Q4M2R32 | 2025.2.17 18:39:12' 2 l1a |26 |38 12 J1a| (26| 38
QIM2R33 | 2025.2.27 17:17:35 Q2M2R33 2025.3.4 Q3M2R33 2025.2.24 22:3:43 Q4M2R33 3 |15 |27 |39 [Ja [Jas[ 27 []3s
QIM2R34 | 2025.2.27 18:6:27 Q2M2R34 2025.3.4 Q3M2R34  2025.2.24 22:51:44 Q4M2R34 [ la[|16] |28 |40 la | 16| 28 a0
QIM2R35 | 2025.2.27 18:55:6 Q2M2R35 2025.3.4 4:37:29 Q3M2R35  2025.2.24 23:39:30 Q4M2R35 s |17 |29 |41 Cs 17l 29 |41
QIM2R36 | 2025.2.27 19:43:42 Q2M2R36 2025.3.4 5:25:47 Q3M2R36  2025.2.25 0:27:24 Q4M2R36 m o mome m e [Nis[ Js0[ a2
QIM2R41 | 2025.2.27 20:32:16 Q2M2R41 :14: Q3M2R41 2025.2.25 2:2:57 Q4M2R41
Q1M2R42 | 2025.2.27 21:20:43 Q2M2R42 Q3M2R42 2025.2.25 1:15:17 Q4M2R42 Iz [ J1s[ |31 |43 L7 19| 31| |43
QIM2R43 | 2025227 22:9:32 Q2M2R43 Q3M2R43 | 2025.2.25 2:50:49 Q4M2R43 | 2025.2.18 0:27:12 18 |20 |32 |aa (18 |20 |32 |48
Q1M2R44 | 2025.2.27 22:57:51 Q2M2R44 Q3M2R44 2025.2.25 3:38:35 Q4M2R44 2025.2.18 1:17:4 19 121 |33 |as 19 [l21] 33 |a5
QIM2R45 | 2025.2.27 23:46:40 Q2M2R45 2025.3.4 9:27:40 Q3M2R45  2025.2.25 4:26:20 Q4M2R45 2025.2.18 2 (10 |22 |38 |46 10 22 34 46
Q1M2R46 | 2025.2.28 0:35:27 Q2M2R46 | 2025.3.4 10:15:57 Q3M2R46 Q4M2R46 | 2025.2.18 2:56:37 11 |23 |35 |47 Tl 23 35| 47
QIM3R11 Q2M3R11 Q3M3R11 2025.2.25 6 Q4M3R11 | 2025.2.18 17:19:11
QIM3R12 2025.2.28 2:7:2 Q2M3R12 | 2025.3.4 11:46:42 Q3M3R12  2025.2.25 6:43:42 Q4M3R12 | 2025.2.18 18:2:56
QIM3R21 | 2025.2.28 2:49:48 Q2M3R21 2025.3.4 12:20:4 Q3M3R21 | 2025.2.25 7:25:50 Q4M3R21 | 2025.2.18 18:46:46 e s
QIM3R22 2025.2.28 4:8:9 Q2M3R22 Q3M3R22 | 2025.2.25 8:42:25 Q4M3R22 | 2025.2.18 20:6:19 - =
QIM3R31 Q2M3R31 | 2025.3.4 19:11:10, Q3M3R31 2025.2.25 9:59:0 Q4M3R31 [lo [ l12[ |2a |36 [ lo | l12[ (24 36
QIM3R32 | 2025.2.28 9:35:37, Q2M3R32 2025.3.4 15:4:4 Q3M3R32 | 2025.2.25 14:2:18 Q4M3R32 2025.2.19 1:40:2 T 1 13 25 37 1 13 25 37
QIM3R41 | 2025.2.28 13:44:33 Q2M3R41 | 2025.3.4 23:18:47 Q3M3R41 | 2025.2.25 18:5:16 Q4M3R41 | 2025.2.10 5:54:34 m o mmom B2 (isze a6
QIM3R42 | 2025.2.28 17:53:17 Q2M3R42 2025.35 3:25:29 Q3M3R42 | 2025.2.27 11:55:50 Q4M3R42 | 2025.2.10 10:8:53
Q1M4R11 2025.2.28 22:1:53 Q2M4R11 2025.35 7:52:14 Q3M4R11 2025.2.26 2:12:14 Q4M4R11 | 2025.2.19 14:22:43 [J3 [Jas[ 27139 [l3 [Jas[j27[]39
QIM4R12 | 2025.2.28 22:50:43 Q2M4R12 2025.3.5 7:27:7 Q3M4R12  2025.2.26 2:59:55 Q4M4R12 | 2025.2.19 15:10:56 [ 1a |16 |28 |40 [ la | |16/ 28 40
Q1M4R21 2025.2.28 23:16:1 Q2M4R21 2025.3.5 8:40:29 Q3M4R21 2025.2.26 3:24:48 Q4M4R21  2025.2.19 15:36:35 15 [ 117 |29 |41 15 [ l17] 29 |a1
QIM4R31 2025.3.1 1:24:23 Q2M4R31 Q3M4R31 Q4M4R31 | 2025.2.19 17:47:27 16 18] |30 |42 Tle [ 18] 130 42
QIM4RA41 2025.3.1 5:26:17 Q2M4R41 Q3M4R41 Q4M4R41
QIMSR11 | 2025.3.1 13:18:34 Q2M5R11 Q3M5R11 Q4M5R11 | 2025.2.20 5:57:41 E : % ;: %:: %:i % : E ;: E _:: E :i
QIM5R12 2025.3.1 14:7:0 Q2M5R12 Q3M5R12  2025.2.26 17:11:11 Q4M5R12 | 2025.2.20 6:47:20
QIM5R21 2025.3.1 14:32:8 Q2M5R21 Q3M5R21  2025.2.26 18:23:53 Q4M5R21 | 2025.2.20 7:13:12 [ fe J21 |33 |as [le [J21] |33[]4s5
QIM5R31 | 2025.3.1 16:39:49 Q2M5R31 Q3MSR31  2025.2.26 20:20:18 Q4M5R31 | 2025.2.20 9:24:15 [ 110 |22( |38 |48 10| 22| 34 46
QIM5R41 | 2025.3.1 20:41:20 Q2M5RA1 Q3MSR41  2025.2.27 0:26:38 Q4M5R41 (a1 |23( 135 |47 Tlanl 23| 35 a7
Q1M5RA42 2025.3.1 22:45:7 Q2M5R42 Q3MSR42 | 2025.2.27 2:27:54 Q4M5R42 | 2025.9.11 17:16:46
Results
Start Test Stop Test _ pre— e e 5 :°t E’;& S'E' Il ok Load Latest Results Noise Tolerance (%) |0
Automatic FEB Reset: clsy/ea

FEB Reset

Quadrant Station nSB

12C line

RESET

REFRESH

Muon Detector Detective

Results Analysis

This panel's purpose is to perform and analyze the results of a Connectivity Test.
More info on the test can be found on the Wiki page by double clicking on this box.

->"Test View" allows to check and change the Ode (and NSYNC) selection before
starting the test

->" Load Latest Results " shows for each ODE the latest results contained in the
default folder /group/muon/ConnectivityTest/ displaying the overall test result via a
color that idicates: =
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IFEE; #2) (on mudaqgfee0l)

15.2.26_20:29:18.txt

'NCC
arnina
arnina
arnina
arnina
arnina
arnina
arnina
arnina
arnina
arnina

24 Warnina
25 Warnina

32 Warnina
33 Warnina

erance (%)

0 v

Shaow results

NSYNC D

Warnina
Warnina
Warnina
Warnina
Warnina
Warnina
Warnina
Warnina
Warnina 33 Warnina

CONAMAWNEO




The finished panel is already available on the

MUDAQFEE project and represents a starting point for

future improvements.

The next steps aim at making the CT procedure even

faster and more autonomous:

- Implementing a reliable automatic FEB & ODE
reset before each test run;

- Parallelizing the procedure across multiple
detector regions, reducing runtime by up to a factor
of 8;

- Review the test to minimize false noise-related
errors.

What next?
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Thank you for
your attention

§
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