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Introduction - Why is monitoring so important?

NOvA'’s detectors are large, complicated systems that need to be
monitored at all times. If anything goes wrong, we need to know as
soon as possible so the issue can be addressed.

—

We have many tools to keep an eye on our detectors, the incoming
data, and the machines that run everything. I will be describing some
of these, and showing ways they can be used to find problems.
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Detector Breakdown
Data Concentrator Module (DCM)

FEB 00 - 15

FEB 16 - 31

FEB 32 - 47

FEB 48 - 63

=

: T

APD pixels

=== Front End Board (FEB) Pixel
Far Detector Near Detector
e 168 DCMs e 14 DCMs
e 10,749 FEBs e 631 FEBs
e 343,968 Pixels e 20,192 Pixels
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The Event Display

We can use the event display to look at events in real time.
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If you look closely, you can see 9 sections of the detector that are
completely blank
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Online Monitoring

As the information comes in, plots are made from raw data. This plot in
particular is almost always visible in our control room

Hit rate recorded by FEB in Hz

DB14 DB13 DB12 DB11 DB10 DB09 DB08 DB07 DB06 DB05 DB04 DB03 DB02 DBO1

top view

| IIlIII|

side view

FEBHIitRateMap : source = FD0O1.shm
EventlD: 20625/ 0/ 5478
Sun Sep 27 19:47:16 2015 (UTC)

These same sections show up (mostly) blank on our hit rate plot.
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ing parts of the detector)

Drop outs (non report

Number of times a shut off has been recorded by FEB

B05 DB04 DB03 DB02 DBO1

DB07 DB06 D

DB14 DB13 DB12 DB11 DB10 DB0S DB08

Wed Sep 2 14:00:48 2015 (UTC)

FEBShutOff : source = FDO1.shm
EventlD: 20413 / 21/ 323819
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Thunderstorm

Number of times a shut off has been recorded by FEB

DB14 DB13 DB12 DB11 DB10 DB09 DB08 DB07 DB06 DB0S DB04 DB03 DB02 DBO1
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Nearline Plots

We have other plots that are made over a slightly longer timescale. They
are placed on our Nearline website, and update every 10 minutes for the
Far Detector, and every hour for the Near Detector.

Nearline Monitoring

NEARLINE TOOLS:

o

Number of Active FEBs per Subrun - partition 1

NuMI Time Distribution for All Hits vs. Time - partition 1
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What should this plot look like?

Number of Active FEBs per Subrun - partition 1
Last Point = 10747 /| Aversge = 10747517103
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Download FarDet Plots

Abnormal behavior or missing data points?
TRY FIXING THE ISSUE FOR 10-15
MINUTES.

Click here for wiki and recovery instructions

If the issue persists call an expert!

What should this plot look like?

NuMI Time Distribution for ARl MiEs vs. Time - partion 1
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Download NearDet Plots

Abnormal behavior or missing data points?
TRY FIXING THE ISSUE FOR 10-15
MINUTES.

Click here for wiki and recovery instructions

If the issue persists call an expert!




Nearline Plots

Number of Active FEBs per Subrun - partition 1
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This plot shows how much of the detector is active at a
given time. If too much is inactive, the plot will turn red.
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Nearline Plots

Last Point = 10665 / Average = 10740.506542

WARNING! Low Number of FEBs! (10665)

ast updated on: N
Last run / subrun: 23077 /56

This plot shows how much of the detector is active at a
given time. If too much is inactive, the plot will turn red.
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Maximizing beam data
Average Trigger and Spill Rates (Hz) - partition 1
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(central time)

We wait for beam downtimes to bring our
detectors down for maintenance or software tests.
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Hardware Watchlist

DB-

FEB

06-

10-26

13-

11-
20-
05-02

02-
29-
11-01

15-
22-
05-02

15-
12-
11-02

25-
05-
04-01

(score)

100

100

79

74

100

11

86

73

71

lowADC
rate

100

33

highADC
rate

11

issue
pixels

32

32

32

32

32

dro . drops
pou per
rate
subrun
0 0
5 0
1 0
5 0
0 0

The watchlist keeps track of various signs that hardware is
failing. Once the issue rate becomes high enough (100 is the
maximum) the component is placed on a maintenance list.
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GoodRuns - Far Detector

We have algorithms that run on our data files to determine if
data is “good” based on a variety of metrics.
[ ]
Good

[ ]
Too many or too few tracks

[ ]
Median hit rate too high/low

Last updated on: Tue May 23 06:50:07 2017
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[ 1 Good Subruns [l Partial Detector O
[ Failed Reco [ Failed Diblock ] [ Preliminary
Bl Failed Hit Rate [l Failed Live Time |
B Failed Other m

[T TTII

10°

[T |I|II||

10

N [
Part of detector missing or

has too high/low hit rate

Subruns

[ ]
Fewer than 1,000 triggers

In run 10
—

No activity or incorrect
timestamps

[ ||II|II|

1 1 1 | Il 1 | 1 1 l 1 1 l 1 I 1 1
09:00 12:00 15:00 18:00 21:00 00:00 03:00 06:00
Central Time (hour:min)
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Summary of monitoring tools:

e Event Displays
* Online Monitoring plots of raw data in the control room

* Nearline Webpage with reconstruction variables plotted

* GoodRuns plots for determining quality of data

Thank you.
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