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Data collection and Data Preparation in Virgo

Interferometer

(ADC, DAC, processing units, front-end data acquisition, ....)
|

:

4 Data collection chain N
) _ Low-latency
Online data preparation » h(t) data
Automation 77777777777””’”’t h(t) reconstruction distribution
Process Control and Monitoring ] data characterization
Online data visualization ‘/// |
A\ Offline data preparation

data visualization h(t) reconstruction
data characterization

Offline <_+ Data storage detector calibration
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LIGO-Virgo-KAGRA data format: gwf (frame format)

Specification of a Common Data Frame Format for Interferometric Gravitational Wave Detectors (IGWD)
https://dcc.ligo.org/T970130/public

Collaborative effort

Standard definition of the frame format to be used by projects wishing to adhere to a common representation of data
produced by GW detectors

Useful for collaborative analyses of data taken by the different projects

Main type of data: time series data of arbitrary duration: v(t)
Can encapsulate also other types of data: spectra v(f,t), lists, vectors, arrays v(x,y,t), events, ...

- write (raw) data into frame structures

Frame Format: capture the informational content of real-time data acquisition systems associated with GW detectors to
efficiently archie this information

- definition of frame header and trailer, data types, composition of files and frames written to media
- data compression schemes

- conventions for detector names, channel names, file names
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Virgo data collection: main data flows

Interferometer

(ADC, DAC, processing units, front-end data acquisition, ....)

Input: 800 MB/s uncompressed data, with camera images

Front-end data flow (compressed)
210 MB/s

A

Data collection chain

Automation
Process Control and Monitoring

Online data visualization _—

Online data preparation
> h(t) reconstruction
_— data characterization

N\

\

N \ v

Dat tto 3 f
) * fiﬁaa; (S:f)l%p?'esz?t%efsgrage + v + Data Sto rage

e .

" raw_full Raw (x2 with backup) rds trend h(t) @ EGO
130 MB/s 60 MB/s 1.8 MB/day 0.1 MB/day 0.05 MB/s (compressed data)
buffer 10 days buffer 1 year 60 TB/year 3 TBlyear 1.6 TB/year

~ (100TB) (2000 TB) permanent permanent permanent during runs |

L | | | | /

( v _ — v Y @ CC

Permanent storage in Computing Centers (CC-IN2P3 and CNAF) during runs

N\
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Virgo data collection: offline usage of main data flows

Main offline usage for commissioning and noise hunting:

» data visualisation (same tool as for online visualisation)
* data analysis with other tools

Some use

for
commissioning
and

Extensive use
for
commissioning
and

Some use

for

low frequency
studies

Extensive use
for

commissioning.

Extensive use
for

offline

data analysis.

debugging noise hunting (suspensions...) On-site mainly
Distributed in
On-site On-site mainly On-site LVK computing
centers.
Data storage
a r
" raw_full raw (x2) rds trend h(t) @ EGO
130 MB/s 60 MB/s 1.8 MB/day 0.1 MB/day 0.05 MB/s (compressed data)
buffer 10 days buffer 1 year 60 TB/year 3 TBlyear 1.6 TB/year
(100 TB) (2000 TB) permanent permanent permanent during runs |
o \ \ \ \ /
v — v \ v @ CC
Permanent storage in Virgo Computing Centers (CC-IN2P3 and CNAF) during runs
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Virgo data collection: some remarks on detector data storage

Raw, rds, trend data flows DO NOT scale with the number of GW events
depend on the ITF complexity and frequency of the digital control loops

h(t) data flow DOES NOT scale with the number of GW events
depend on the sampling frequency of the time series (16384 Hz for current LVK data analysis)

Data storage

raw_full raw (x2) rds trend h(t) @ EG
130 MB/s 60 MB/s 1.8 MB/day 0.1 MB/day 0.05 MB/s (compressed data)
buffer 10 days buffer 1 year 60 TB/year 3 TBlyear 1.6 TBlyear

(]_OO TB) (2000 TB) permanent permanent permanent during runs

~

Permanent storage in Virgo Computing Centers (CC-IN2P3 and CNAF) during runs

\ \ Y \ G CC/}
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Virgo data collection: some more informations

Interferometer

(ADC, DAC, processing units, front-end data acquisition, ....)

\
. |

—~ N

Real-time PCs

J

Frames exchanged by Cm

i Ethernet link

Data collection chain

Automation
Process Control and Monitoring
Online data visualization

Online data preparation
h(t) reconstruction
data characterization

Y -

Data storage

Data written in the frame format

\One single server for DAQ

28 cores
(x2 w/ hyperthreading)
260 GB memory

Auxiliary servers for DetChar

Exchange of messages and data via Cm
Exchange of data via Cm or shared memory (gwf files)
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Virgo slow monitoring and automation

Automation
running on the DAQ server
1 Hz loop

Detector slow monitoring: some additional machines at EGO
Cm nameserver
Virgo Process Monitoring server (VPM) _
Detector Monitoring System server (DMS) } GUIs Web interfaces for users

Camera image visualization in control room screens
2 vid machines, each with 16 CPU and 50 GB memory
4 screens for display
home-made software for display configuration

26/10/2023 — ET-PP EIB workshop -

10



Virgo data collection: some constraints to be kept for E.T.?

Flexibility of the data collection system (and real-time digital system)
evolution of channels vs time (add/remove channels online, change sampling frequency online, ...)
GW detectors are permanently evolving following commissioning and noise hunting

Same data access for both online and offline use

Same visualization tools for online and offline data
mainly for commissioning, noise hunting, detector characterization

Data access
for commissioning
for data analysis

Same data acces from on-site and from remote
Same data access for on-site data and for data stored in computing centers

Tools for operation/commissioning/noise hunting from both on-site and remote
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Virgo data preparation: calibration and reconstruction

Calibration
Online data preparation offline data analysis: ~500 MB/year (ROOT and png files)

i ROOT and pyth ipt
h(t) reconstruction and python scripts
data characterization

Offline h(t) reconstruction
reprocessed only if online h(t) not good enough
distributed to computing centers

) ) final h(t) with estimation of h(t) uncertainties vs time: <2 TBl/year
Offline data preparation

detector calibration
h(t) reconstruction
data characterization

h(t) data flow DOES NOT scale with the number of GW events
depend on the sampling frequency of the h(t) time series (16384 Hz for current LVK data analysis)
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Virgo data preparation: detector characterization

Online data preparation
h(t) reconstruction
data characterization

Offline data preparation
detector calibration
h(t) reconstruction
data characterization

some online info stored in the raw data stream
+ low-latency/offline information stored in database, files, ... ??

Main consumers and producers

* Omicron
running continuously on one server: 16 cores, 50 GB memory
~ 3 TBl/year for Omicron online output (run on-site)
if needed: reprocessing of Omicron, run at CC-IN2P3

* SpectroMoni

running continuously on one server ) = | =

~2 TBlyear /
TVIM - /

regular update of plots on web pages v I

* VDQR (Virgo Data Quality Report)
1 GB/alert

- scale with detection rate

* Others: Bruco (~300 GB/year), NoeMI
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Detector commissioning

Virtual machines at EGO used for online and offline data access for commissioning and noise hunting
presently: 38 ctrl machines, each with 8 CPU and 16 GB memory

On-site Virgo control room Control room at LAPP-Annecy

connexion from Virgo control room and on-site laboratories
connexion from external labs for remote operation and studies

Some examples of uses
data visualization, online and offline
GUIs (and command-lines) for detector control and monitoring
edition of the configurations of the control processes for the detector sub-systems

data analysis with user’s scripts: python, ROOT, Matlab, ...
testing noise budget
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Detector simulations

For design and then detector commissioning
— understand the interferometers and understand noise sources

Current situation

Currently: 31 different codes (for optics, electronics, mechanics, suspensions, controls, noise budget)
https://indico.ego-gw.it/event/562/contributions/4999/attachments/2748/4846/20230507_ETSymposium_WPModelsim.pdf (Sildes from XIII ET Symposium)

https://wiki.et-gw.eu/ISB/Interferometer/ModelDesignTools/Swlist
Current simulations are mostly running on laptops, no particular need in term of CPU power

Some needs (already for Virgo)
Need for personpower for code development, test and maintenance

Need for infrastructure for testing the different codes, store the configurations and associated outputs....

What about “Digital twins”?
- stronger needs (long-term personpower, combining various fonctionalities, ...)
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https://indico.ego-gw.it/event/562/contributions/4999/attachments/2748/4846/20230507_ETSymposium_WPModelSim.pdf
https://wiki.et-gw.eu/ISB/Interferometer/ModelDesignTools/Swlist

Preliminary estimations and questions for ET

* Very preliminary assumptions for E.T. data flows

- assumption: 6 “independent” ITFs
+ new sub-systems to monitor and control
(cryogeny, more suspended mirrors/benches, newtonian noise cancellation, ....)
+ frequencies of the numerous digital loops for E.T. control ? (10 kHz in Virgo for longitudinal controls)
+ need for faster control loop (a few loops running at 400 kHz in Virgo)
+ sampling frequencies of the ADC channels ?
+ need for channels sampled at ~1 MHz/400 MHz (possible in Virgo since a few years)

- environmental sensors partly shared but probably more monitoring than in Virgo

- data flows multiplied by ~10 to 20 compared to Virgo?

* Storage architecture?
- independent streams stored for every detectors + tools to access multiple streams
- or store merge streams for every detectors

* Data format
- same format for online data collection, data storage and offline usage as in Virgo?
or different formats?
- which format(s)? gwf, hdf5, other formats, ...

* Running detector simulations for commissioning and/or monitoring the detector controls?
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Ganglia info for olserver52 (Virgo DAQ server

CPU Count

CPU Speed
Memory Total
Swap Space Total

EGO Computing Grid > On-LineNodes2 > olserver52.virgo.infn.it

56 CPUs

3300 MHz
263742464 KB
4194300 KB

Constant Metrics

Host Overview

=0 ED HigerShow Events | mm| HigerShow Events |
olserver52.virgo.infn.it Load last year olserver52.virgo.infn.it Memory last year
60 300 GT
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u
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a N
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
O 1l-min Now: 22.5  Min: 16.4  Avg: 20.6  Max: 27.)  gise Now: 45.66 Min: 27.86 Avg: 36.86 Max: 45.66
W CcPUs Now: 56.0 Min: 56.0 Avg: 56.0 Max: 56. W Share  Now: 0.8 Min: 0.0 Avg: 0.8 Max: 0.8
B Procs Now: 23.4 Min: 16.7 Avg: 21.0 Max: 28. M Cache Mow: 74,06 Min: 38.860 Avg: ©4.806 Max: 211.3G
O Buffer Mow: 0.0 Min: 0.0 Avg: 1.7M Max: 2.1m

O Free Now: 131.9G  Min:
W Swap  Now:
W Total Now: 251.5G Min:

1.86 Avg: 150,00 Max: 184.3G
BE9, oM Min: 0.8  Avg: 125.2M Max: 1.86
251,56 Awvg: 251.5G Max:

D D [ rvoomrow e |

olserver52.virgo.infn.it CPU last year

Percent

Nowv Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

W User How: 6% Avg:  T.6% Max: 13, 6%
O Mice  Mow: 19, 8% Avg: 17.6% Max: 22.7%
W System Mow: 13.2% Avg: 11.6% Max: 17.5%

O Wait Now: 0, 0% 8 0 Avg: 0.0% Max: 0.1%
W Steal  Mow: 0.0% Min: ©.0% Avg: 0.0% Max: 0, 0%
W Sintr  Mow: -nan% Min: -nan% Avg: -nan% Max: -nan%
O Idle  Mow: 60, 0% Min: 52.1% Awg: 63.3% Max: 70.1%

ED D oo e |

olserver52.virgo.infn.it Network last year

.
800 M W
u
v GO M 1
n
-
1 400 M
-
&
200 M -
Now Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
E In Now:256.5M Min:227.1M Awvwg:245.0M Max:259.1M
B out Now:795.4M Min:681.9M Awg:765.6M Max:8081.9M
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Ganglia info for olserver52 (Virgo DAQ server)

network metrics (4)

bytes_in - Eyies Received

== | Hide/Show Events | Timesnin

L 380N
L'E)
w
.
@ 250 M
5
)
S ze0 M

Bytes Received

MNovDeclanF etarhp MayJundulAugSepOct

bytes_out - Eytes Sent

[‘ri=pect | | HierShow Events | Timesnif

Bytes Sent
o 980 M
i
S ge0 M
]
L 7eam
=
2 G600 M

NovDeclanFetHarip MayJurdulAugSepOct

pkis_in - Fackets Recebed

(508 | In=cect [ Heershow Everts | | Timesnin

200 k
180 k
160 k
140 k

packets/sec

Packets Received

MNovDeclanF etHarhp MayJundulAugSepOct

pkis_ouwd - Packets Sent

(500 | In=pect | versnow venes | | imesnin

Packets Sent

600 k

500 k

packets/sec

400 k

NovDeclanFetHardp MayJundulAugSepOct

process metrics (2)

proc_mun - Toial Running Frocessss

(csuNysan | in=pect | Trend]

|. HideiShow Events | Timeshift

Total Running Processes

30

20

MNovDeclanF etarhp MayJundulAugSepOct

proc_fiotal - Total Processes

(500 | Inzpect | vomersnow venes | | nmesnn

Total Processes
1.2 k

1.1k

1.0k
NovDeclanFetHarip MayJurdulAugSepOct
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Ganglia info for olserver53

“spare “Virgo DAQ server

CPU Count

CPU Speed
Memory Total
Swap Space Total

(50 (D D [ oo e |

olserver53.virgo.infn.it Load last year
601
50
40
30
20
10

Loads/Procs

0 ‘Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

O1-min  Now: 2.1 Min: 1.4 Avg: 2.0 Max: 4.
W CPUs Now: 56.0 Min: 56.0  Awg: 56.0 Max: 56.
B Procs  HNow: 2.0 Min: 1.4 Avg: 1.8 Max: 2.

HigerShow Events. |

olserver53.virgo.infn.it Memory last year
300G

2006
n
o
I
s
i}

108 G

MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

| Use Mow: 5,86 Min:  3.7G Avg:  5.80 Max: 14,80
M Share Now: 0.0 Min: 0.0 Avg: 0.0 Max: 0.0
O Cache Now: 244,36 Min: 101.7G Avg: 243.36  Max: 246.26
O Buffer Now: 0.0 Min: 8.8 Avg: 13,1k Max:  2.IM
OFree MNow: 1,80 Min: 883.6M Avg: 2,406 Max: 146,16
B Swap  Now: 206.8M  Min: 8.8  Avg: 216.8M  Max: 378.2M
W Total Now: 251,56 Min: 251,56 Avg: 251,56 Max: 251,50

56 CPUs

3300 MHz
263742464 KB
4194300 KB

[Irspect | Higa/Show Events |

olserver53.virgo.infn.it CPU last year

.

100 7+
80 |
- :
5 60
o
C
u 40
L3 H
20
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W User Now: 0.8% Min: 0.5% Avg: 0.6%  Mac: 0.68%
O Mice MNow: 1.3% Min: 0.8% Avgr 1.2% Max: 2.6%
B System Now: 1.6% Mim: 1,1% Avg: 1.5%  Max: 1.7%
O Wait  Now: 0.2% Min: 0.0% Avg: 0.2%  Mac: 1.4%
B Steal  MNow: ©.8%  Min: 0.0% Avg: 0.0% Mac 0.8%
W Sintr  Now: -nan  Min: -nan% Avg: -nan%  Max: -nan%
O Idle Now: 96.2%  Min: 94,% Avg: 96.6%  Max: 97.4%

Constant Metrics

[ rpect | HigaShow Events |

olserver53.virgo.infn.it Network last year

300 M

=]
=
=
=

=
=
=
=

Bytes/sec

HIn
W out

.

"Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Now:238.3M Min:211.9M Avg:237.1M Max:256.6M
Now:BBB.9k Min:795.9k Avg:954.3k Max: 2.3M

Used for running DetChar/Spectro process

26/10/2023 — ET-PP EIB workshop -

21



Ganglia info for olserver53 (“spare” Virgo DAQ server)

network metrics (4)

bytes_In - Bytes Receved

@ | HideiShow Evenis | Timeeshift

L 300 M
[
Wi
e
w250 M
i
=
= zEo M

Bytes Received

NowDecJanFeMardp MaylundulAugSeplct

bytes_out - Bytes Sert

w | Hide!Show Events | Timeeshift
Bytes Sent

bytes/sec

1.O0M
NowDeclanFetMardp MayJundulAugSeplct

pkis_in - Fackets Receied

[y5a | Inszect] | vaersnow veres | | mesnin

200 k
180 k
160 k
148 k

packets/sec

Packets Received

NowDeclanFeMardp MaylunlulAugSeplct

pki=_out - Packeis Sent

ED GE2 [ tcershow Events | | Timesnn
Packets Sent

%)
[F)
o B0k
w
2 60k
=
o 4.0k
(=8

NovDeclanFetMarip MayJundulAugSeplct

process metrics (2)

proc_mn - Total Running Frocesses

CSURyson ] in=pect ] Trend

|. HideiShow Events | Timeshift

Total Running Processes

3.0

NovDeclanFetMarip MayJunjuliugSepOct

[proc_total - Total Processes

CSUsOn ] inspect ] Trend

Total Processes

| HiderShow Events Time=shift

700

650

660 Used for running DetChar/Spectro process

NovDeclanFetMarp MayJunlulAugSeplct
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Ganglia info for stolO1 server (raw data compression and storage

Constant Metrics

CPU Count 56 CPUs
CPU Speed 3300 MHz
Memory Total 131630152 KB
Swap Space Total 4194300 KB
(D D D | weemrow e | D ED S | v | (s Tison [ inepec D (e Lison ] inepec
stol@l.virgo.infn.it Load last year stol@l.virgo.infn.it Memory last year stol@l.virgo.infn.it CPU last year stol@l.virgo.infn.it Network last year
e S 0067 100': e 200 M1 S M
50 i
g 1 150 6 80| y 150H - - : ]
A
E g L 5 ) S won I
u o " -
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o 20 = u 40 =
3 506 B . @50
16
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04 - » “ e ——————————————,—
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 0 'Nov'Dec'Jan'Feh'Har'Apr'Haf'Jun'Jul'Aug'Sep'Uct g N Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
O1-min MNow: 4.5 I"h:.n: 3.8 Avor 4.6 Max: 5. B Use Now: .36 Min: 7.3 Avg:  7.86  Max:  8.76 Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct HIn Now:125.6M HJ:.n:lﬂEi.EiH Avg:123.7M  Max:133.2
W CPUs Now: 56.0 Min: 56.0  Avog: 56.0  Max: 56. B Share Now: 0.0 Min: 8.8  Avg: 0.0 Max: 0.0 W User  MNow: ©0.3% Min 0.3% Avg: 0.3%  Mac 0.3% M Out Now:118.6M Min:162.1M Avg:115.5M Max:1306.1
W Procs  MNow: 8.7 Min: 5.5 Avg: 8.2 Max: 10. @ Cache Mow: 113,9%  Min: 113,36 Avg: 114,36 Max: 114.8G O Nice Now: 12.%  Min: 11.1% Avg: 12.7%  Max: 13.4%
O Buffer Now: 0.0 Min: 0.0 Avg: 4.8 Max: 877.9 W System Now: 1.8%  Min: 1.7% Avgr 1% Mac 2.0%
OFree Now: 3,36 Min:  3.20 Avg:  3.46 Max: 3,76 O Wait MNow: ©.8%  Min: 0.6% Avg: 0.08 Mac 0.0%
W Swap  Mow: 893,6M  Min: 312.7M Avg: 598.8M  Max:  1.5G O Idle Mow: 85 8%  Min: 84.3% Avg: 85.2%  Max 87.0%
W Total Mow: 125,56 Min: 125.5G Awg: 125,50 Max: 125.5G
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Ganglia info for stol0O1 server (raw data compression and storage)

network metrics (4)

byte=_in - Byles Received

=l | Hide/Show Events | Time==hift
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Ganglia info for stol03 server (other data compression and storage

Constant Metrics

CPU Count 56 CPUs
CPU Speed 3300 MHz
Memory Total 131630152 KB
Swap Space Total 4194300 KB
(D D ED | #eosrowcens | & ED ED | veosrowcens | (D G D | eersrou evens | (D G D | eersrou e |
stol0@3.virgo.infn.it Load last year stol@3.virgo.infn.it Memory last year stol@3.virgo.infn.it CPU last year stol@3.virgo.infn.it Network last year
70 o s | | s s s s s | s 06t s | | s | s s s s | s 100 l: N N N N N N N N N N . 400 M o | | s | s s s s | s
60 ;
5 s 150 G LLRE y 300H
| [t
= - n # c : ER S - - n
= 0 £ 1806 g e : s e : w200 M
=] ) L +
2 2 P e e pp e mnsgnets.
3 50 G = o ! LA e : LN
o VW b e
Nov Dec Jan Feb Mar Aprll“lay Jun Jul Auq' Sep' Oct 0 Nov Dec Jan'Feb'Har'Apr'Haf'Jun' Jull.&ug' Sep' et a ; ; ; ; Hre ; ; o Nov Dec Jan'Feh'Har'Apr'Hay'Jun' Jull.ﬁuq ' Sep' Oct
O1-nin HNow: 30.8  Min: 18.7  Avg: 24.2  Max: 370 mise  Now 49.36 Min: 28.26 Avg: 43,86 Max: 59,9 ‘Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct @ In  Now:294.5M Min:277.4M Avg:301.5M Max:331.5M
W CPUs Now: 56.8 Min: 56.8 Avg: 56.0 Max: 56. B Share Now: 0.0 Min: 6.0 Avg: 0.0 Max: 0.8 W User MNow: 0.4% Min: 0.3% Avg: 0.4%  Max:  0.4% M Out  Now:154.5M Min:133.7M Avg:220.4M  Max:311.9M
B Procs  Now: 29.6 Min: 3.4 Avg: 28.6 Max: 64, @ Cache Now: 72,00  Min: 608,16 Avg: 77.76  Max: 92,50 O Nice MNow: 35.8%  Min: 31.3% Avg: 35.8%  Max: 38.2%
O Buffer Now: 395.4k  Min: 297.2k  Avg: 635,68k Max:1022 4k W System Now: 61%  Min: 5.2% Avgr 6.1%  Max: 7.1%

OFree How: 4,16 Min: 2,36 Avgr  4.06 Max: 6,76 O Wait Now: 1.6% Min: 0.8% Avg: 1.4%  Max: 3.4%
B Swap  MNow: 4,06 Min: 261.6M Avg: 2,86 Max: 4,06 B Steal MNow: -nan  Min: -nan% Avg: -nank  Max: -nan%
W Total Mow: 125,56 Min: 125,56 Avg: 125,56 Max: 125.5G OIdle Mow: 57.0%  Min: 53.2% Avg: 56.4%  Max: 62,1%
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Ganglia info for stol03 server (other data compression and storage)

network metrics (4)

byte=_in - Byies Received

m | Hide/Show Events | Timeshift

Bytes Received

400 M T

300 M

bytes/sec

'ch'Dec'Jan'Fet'l‘larﬁp M ay'J uﬁJulﬁug'SEp'Uct

bytes_put - Eyles Sent

@ | Hide/Show Events | Timeshift

Bytes Sent

400 M T
300 M
200 M

bytes/sec

'I'I.Iov'Dec'Jan'Fet'l"lari!lp ri'“laf]uri]ulhu g'Sep'Uct

[pkis_in - Packets Receed

m | Hide!Show Events | Timeshift

Packets Received

250 k1!

200 k

150 k

packets/sec

'Nov'Dec'Jan'Fetll‘larﬁp i af_'l uﬁJulﬁug'SEp'Uc't

pkis_out - Packets Sert

m @ | Hide/Show Evends | Time=shift
Packets Sent

200 k

packets/sec

'I'I.Im'[]ec'_'lan'Fet'l‘lar"Ap ﬂaf]uﬁ]ulhu g'Sep'Uct

process metrics (2)

prac_mn - Total Running Processes

O EED | Hide/Show Events |

Timeshift

Total Running Processes

'Nov'Dec'Jan'Fetll‘larﬁp i afJ uﬁJulﬁug'SEp'Uc't

[proc_total - Total Processes

m@l Hide/Show Events | Timeshift
Total Processes

4.0 kT

3.0k

2.0k

'I'I.Im'Dec'Jan'Fet'I"lar"Ap ﬂaf]uﬁ]ulhu g'Sep'Uct
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Ganglia info for vid01 server (camera visualisation in control room

Constant Metrics
CPU Count 16 CPUs
CPU Speed 2394 MHz
Memory Total 49444328 KB
Swap Space Total 3145724 KB
m| Hitse/Show Events | i m| Hige/Show Events | m| Hige/Show Events | m| Hige/Show Events |
vid@l.virgo.infn.it Load last year vid@l.virgo.infn.it Memory last year vid@l.virgo.infn.it CPU last year vid@l.virgo.infn.it Network last year
w0t - 506t - 100 - 4.0mt
S 15 80 [ o 3.0
: " :
n
T e 5 6 w200
Wi - u L
=] ) o =
] [l 40 ol
2 5 5 @o1.aM
e e e W o WA 2ot oot 20
o e s e, S e e e i 1 : 9.0 »
MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar &pr May Jun Jul Aug Sep Oct 0 Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
O1-min Now: 1.1  Min:515.0m Awg:981.2m Max: 1. mlUse Now 6.9 Min: 3.56 Avg: 6,16 Maxe 236G Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct O In  MNow: 1.4M Min:6le.3k Avg: 1.2M Max: 1.6M
B CPUs  MNow: 16.8  Min: 16.8  Avg: 16.0  Max: 16, W Share MNow: 0.8 Min: 0.0 Avg: 0.0 Max: 0.0 W User  Now: B8.7% Min: 4.2% Avg: 7.7%  Max: 9.3% W Out Now: 2.9M Min:904.1k Avg: 2.5M Max: 3.BM
B Procs  Now: 1.9 Min:880.6m Avg: 1.6 Max: 1. O Cache Now: 6,76 Min: 2,76 Awg: 4,86 Max: 6,76 O Nice Now: 0.8  Min: 0.8% Avg: 0.8%  Max: 0.08%
O Buffer Now: 2,1 Min:  2.1M Avg:  2.IM Max:  2.1M W System Now: ©.5% Mim: 0.2% Avg: 0.4%  Max: O.6%
OFree Now: 33,56 Min: 19,26 Avg: 36,36 Max: 40,86 O Wait New: 8.8  Min: 0.8% Avg: 0.8% Max: 0.0
W Swap  Now: 0.0 Min: ©.0 Avg: 0.0 Max: 0.0 W Steal  Now: 0.3%  Min: 0.2% Avg: 0.3%  Max: 0.4%
W Total Now: 47.26 Min: 47,26 Avg: 47,26 Max: 47,26 W Sintr  MNow: -nan%  Min: -npan%  Avg: -nan%  Max: -nan%
OIdle Now: 99.4%  Min: 89.7% Avg: 91.8%  Max: 95.4%
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Ganglia info for vid01 server (camera visualisation in control room)

network metrics (4)

Dytes_in - Byles Received
=3

Bytes Received

|. Hide!Show Evends | Timezshift

bytes/sec
—
(=]
=

NowDeclanFeMardp MayJunduliugSeplct

oytes_out - Eyles Sent

m | Hide/Shiow Events | Time=shift

Bytes Sent
L 4am
w
moo3.0 M
3
L oz.an
=
= 1.0n

MNowDeclanFetarip MayJundulAugSeplct

pkt=_in - Packets Receted

0 D GEED G0 | rershowsverss | | Timeshin

Packets Received

packets/sec

NowDecJanFeardp MayJunluliugSeplct

pkis_out - Packets Sent

[fSON ] Inzoect [ Hiershow Everts | | Timestin
Packets Sent

Y 400
£
= 300
b
u 208
(¥
2 188

MNowDecJanFetardp MayJurdulAugSeplct

process metrics (2)

prac_run - Total Running Processes

@ Hide!Show Evenis | Time=shift
Total Running Processes
2.0

1.5

1.0

NowDecJlanFeMarAp MayJunduliugSeplct

proc_total - Total Processes

(500 ] Insoect [ Huersnaw everes || Timesnn

Total Processes

e
@ bW
o

MNowDecJanFetardp MayJurdulAugSeplct
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Ganglia info for olserver116 (Virgo Omicron server for DetChar

CP
CP

U Count
U Speed

Memory Total
Swap Space Total

) (D D e |

olserverll6.virgo.infn.it Load last year

201

15

Loads /Procs
=
=

.

O 1-min
W CPUs
W Procs

0 = = z - - - *
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Now: 1.3 Min: 77.5m Awvg: 1.3 Max:
Now: 16.0 Min: 16.0 Avg: 16.0 Max:
Now: 2.8 Min:248.5m Avg: 2.0 Max:

6.
16.
Tl

[ rispect | HigarShow Events |

olserverll6.virgo.infn.it Memory last year

st

406
m 306G
£
o 200G

18 6

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

| Use Mow: 17,26 Min: 817.IM Awg: 6,86 Max: 217G
W Share Now: 0.0 Min: 6.0 Avg: 0.0 Max: 0.0
O Cache MNow: 28,9 Min: 6,06 Avg: 17,76 Max: 34,46
O Buffer Now: 1.8M  Min: 1.8M Avg: 1.IM  Max:  1.2M
O Free MNow: 1,86 Min: 487.5M Avg: 22,76 Max: 40,46
W Swap  MNow: 65,24 Min:  @.0 Avgr 5.8 Max: B5.2M
W Total MNow: 47,26 Min: 47,26 Avg: 47,26 Max: 47,26

16 CPUs
2394 MHz
49444328 KB
3145724 KB

(e e

olserverll6.virgo.infn.it CPU last year

100 1
g0
"
£ [&1e]
U
[
u 40 - - - i i i H :
o
oy
20 H H H H H iyl \.,'.-‘\, N
[ 3 i
; et Lo -
‘Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W User HNow: 5.8%  Min: 0.2% Avgr 2.7%  Max: 6.8%
O Nice Now: 1.8% Min: 0.0% Avg: 3.8%  Max: 32.4%
W System Now: 1.68% Min: 0.2% Avg: 1.2%  Max: 2.8
O Wait Neow: 0.8%  Min: 0.0% Avg: 0.0%8 Max: 0.0%
W Steal  Now: 0.2% Min: 6.1% Avg: 0.1%  Max: 0.2%
W Sintr  Mow: -nan%  Min: -nan%  Avg: -nan%  Max: -nan%
O Idle HNow: 592.2%  Min: 60.8% Avg: 92.1%  Max: 99.4%

Constant Metrics

(30 (D (D oo e |

olserverll6.virgo.infn.it Network last year

.

T0H
60N
50H
40 M
LN
0HM
10N

Bytes/sec

H In
W out

'Nov'[lec':lan'Feb'Har'Apr'Hay'Jun'Ju].'Auq'Sep'Uct
MNow: 71.4M Min: 38.6M Avg: 52.6M Max: 71.7M
Now:138 .4k Min:118.6k Avg:171.7k Max:347.1k
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Ganglia info for olserver116 (Virgo Omicron server for DetChar)

network metrics (4)

bytes_in - Byies Received i § bytes_out - Byles Sent ) i
m @ | Hide/Show Events | Timeshift m @ | Hide/Show Events | Timeshift
Bytes Received Bytes Sent
GO )
H 5O M H
Y 4om 5
T 30 - S — I 1
MNowDeclanFetarkp MayJunlulAugSeplct NovDeclanFetMarkp MaylundulAugSeplct
pkis_in - Packets Recetved ) . pkis_out - Packets Semt ) )
@ | Hide/Show Events | Timeshift @ | Hide/Show Events | Timeshift
Packets Received Packets Sent
(%] (=)
o u
wi w
-~ -
w w
At =
u 7]
3 =
(=) (=}
MNewDeclanFetMarhp MayJundulAugSeplct NovDeclanFetMarkp MaylundulAugSeplct
process metrics (2)
prac_rmun - Total Running F'luc:sse:_ § proc_iokal - Total Processes ) i
m @ | Hide/Show Evenis | Thmeshift @ | Hide/Show Evenis J Timeshift
Total Running Processes Total Processes
400 T
350
MNowDeclanFetarkp MayJundulAugSeplct NovDeclanFetMarkp MayJundulAugSeplct
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Ganglia info for olserver117 (VIM, Bruco for DetChar

CPU Count

CPU Speed
Memeory Total
Swap Space Total

(D (D D [ oo e |

Loads/Procs

olserverll7.virgo.infn.it Load last year

60 1

50

40

30

20
10 h———, e
Nov [Jec'Jan'Feh'Har'Apr'Hay'Jun'Jul'Aug'Sep Oct
O1-min MNow: 14.2 Min: 2.3 Avg: 12.7 Max:
W CPUs Now: 16.0 Min: 16.0 Avg: 16.0 Max:
B Procs  Now: 6.5 Min: 1.9 Avg: 5.9 Max:

55.
16.
8.

{EED (D | e e |

406
s 306G
S
o 2006
10 G
Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
| Use Mow: 5,86 Min: 3,16 Avg: 6,9  Max: 23,
MW Share Now: 0.0 Min: 0.0 Avg: 0.0 Max: 0.
0 Cache Mow: 22,86 Min: 12,00 Avgr 25,60 Max: 31
O Buffer Mow:  1.8M  Min: 997.5k Avg: 1.0M  Max: 1
O Free MNow: 1866 Min: 9,56 Avg: 14.76  Max: 31,
B Swap  Now: 0.0 Min: ©.8 Avg: 0.0 Max: @
W Total MNow: 47.26 Min: 47,26 Avg: 47.26  Max 47,

olserverll7.virgo.infn.it Memory last year
506t

16 CPUs
2394 MHz
49444328 KB

O KB

(0 (D D) [ s e |

olserverll7.virgo.infn.it CPU last year

160
80 {
s 60 ] i S
U
[
L H H
20 Hi H H [
e Bl - A L
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W User HNow: O0.0% Mint 0.0% Avg: O.8% Max: 0.2%
O Nice Now: 29.%  Min: B.8% Avg: 28.5%  Max: 40.3%
B System Now: 4.8  Min: 1.8& Avg: 3.7%  Max: 4.8%
O Wait Now: 2.%  Min: 0.4% Avg: 3.2%  Max: 17.3%
B Steal  Now: 0.3% Min: 0.0% Avg: 0.3% Max: 0.4%
W 5intr  Now: -nan%  Min: -nan% Avg: -nant  Max: -nan%
OIdle Now: 62.8%  Min: 41.2% Avg: 84.3%  Max: 89.8%

Constant Metrics

(D (D D | oo e |

Bytes/sec

H In
W out

olserverll7.virgo.infn.it Network last year
60 M T
50 M
40 M
30M
20M
10N
2]

‘Nov Dec Jan Feb Mar Apr'l“laﬂ_f lun Jul 'Aug ) Sep' Oct
Now: 19.6M Min:
Now:174.9k

Min: 44.7k Avg:570.4k Max:
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4.9M  Avg: 21.1M Max: 59.8M
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Ganglia info for olserver117 (VIM, Bruco for DetChar

network metrics (4)

ytes_in - Bytes Received

bytes_out - Bytes Sent

Timeshit 0ES Timeshit
Bytes Received Bytes Sent
TOH 0K
i 60 M g
E 50 M E
B 40 H 5 0N
£ 3 i
2 20m a s
10H g
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W olserverll7.virgo.infn.it last year Now: 18.97M W olserverll7.virgo.infn.it last year Nowi: 174,94k
Min:  4.68M Avg: 21.15M Max: 66.30M Min: 44,62k Avg: 570.96k Max: 10.47M
Timeshift Timeshift
Packets Received Packets Sent
¢ 30k o 2.0k
n n
~ .
g 2.0k E
X x 10k
§ L0k o
o a
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W olserverll7.virgo.infn.it last year Now: 916.30 W olserverll7.virgo.infn.it last year Now: 583,30
Min: 226.76  Avg: 1.06k Max:  3.15k Min: 155.13  Avg: 661.71  Max: 2.06k
process metrics (2)
Total Running Processe: i :
HiderShow Ev Timeshit | Hoersnowevenss | | mmesnin

Total Running Processes

8.0
6.0
4.0
2.0
Nov Dec Jan Feb Mar Apr May Jun
W olserverll7.virgo.infn.it last year
Min: 1.73  Avg: 5,92 Max: 8.24

Jul

Aug

Sep
Now:

Oct
6.51

Total Processes

450

400

350
300
MNov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
W olserverll7.virgo.infn.it last year Now: 363,83
Min: 343,66  Avg: 359.35  Max: 421.49
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Ganglia info for ctrl18 server

control workstation example

CPU Count

CPU Speed
Memory Total
Swap Space Total

| HiderShow Events |

ctrll8.virgo.infn.it Load last year
B.0%
7.0
6.0
5.0
4.0
3.0
2.0
1.0

Loads /Procs

o Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
O1-min  Mow:533.6m Min: 46.1m Avg:651.0m Max:
B CPUs Mow: 8.0 Min: 8.0 Avg: 8.0  Max:
B Procs  Mow:735.8m  Min:183.6m Avg:994.9m Max:

4,
8.
4,

HiderShaw Evenis. |

ctrll8.virgo.infn.it Memory last year

Bytes

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

| Use Now: 12,46 Min: 3,76 Avg: 10,46 Max: 14,86
MW Share Now: 0.0 Min: 0.0 Avg: 0.0 Max: 0.0
O Cache Now: 2,86 Min: 460.7M Avg:  2.86 Max: 6,10
O Buffer Now:  1.6M  Min:1012.5k Avg:  1.6M  Max:  1.3M
O Free Now: 391.8M  Min: 179.9M Avg: 2,76 Max:  7.56G
W Swap  Now: 2,56 Min: 875.4k Avgr 136G Max:  3.00
W Total Now: 1576 Min: 15.7G Avg: 15,76 Max: 15,70

8 CPUs

2600 MHz
16414200 KB
3145724 KB

ctrll8.virgo.infn.it CPU last year
100

80
60

40

Percent

20

0_
Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

W User  Now: 4.5%  Min: 0.3% Avg: 6.7%  Max: 35.6%
O Nice Now: .86 Min: 0.0% Avg: 0.05  Max: 0.0%
W System Now: 1.7%  Min: 0.3% Avgr 2.0%  Max: B.5%
O Wait  Now: ©.68% Min: 0.0% Avg: 0.1%  Max: 3.1%
W Steal  Now: 0.1%  Min: 0.0% Avg: 0.2%  Max: 0.6%
OIdle Now: 93.1%  Min: 55.3% Avg: 91.1%  Max: 99.3%

El 5L

Constant Metrics

| Hide/Show Evens |

ctrll18.virgo.infn.it Network last year

200

15 MW

n

Bytes/sec

5M

O In
W out

| Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Now: 1.8BM Min: 11.1k Avg:290.7k Max: 12.6M
Now: 39.Bk Min: 2.5k Avg: 6l.1k Max:271.6k
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Ganglia info for ctrl18 server (control workstation example

network metrics (4)

; n - Byles Recelved

Timeshift

Bytes Received

200
FIREY |
A
g
5 10M
5
R

B e e kb o ; _.JJ.
Mov  Dec  Jan Feb Mar Apr May Jun Jul Aug Sep Oct

W ctrll8.virgo.infn.it last year Now:  2.25M Min: 11.62k
Avg: 290,35k Max: 16.62M

bytes_oul - Byies Sen

[1500] Inspect] HideiShow Eve: | Timeshit

Bytes Sent
400 k

300 k
200 k

108 k

bytes/sec

] 4 . . . - -
Wow Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct

W ctrll8 virgo.infn.it last year Now: 23.27k Min: 1.74k
Avg: 61,03k Max: 302.71k

phis_in - Packets Received

Timeshift

Packets Received
600
500
400
300
200
100

u
u
0

~
0

i}
w

2
u
]
o

Nov Dec Jan Feb Mar Apr May  Jun Il Aug  Sep Ot
W ctr1l8.virgo.infn.it last year Now: 115.87 Min: 13.21
Avg: 67.78  Max: 516.60

Pkis_out - Packets Sent

Timesnitt

Packets Sent
400

300
200

108

packets/sec

Now Dec Jan Feb Mar Apr ' May Sl Jul Aug ' Sep et
M ctr1l8.virgo.infn.it last year Now: 92.78 Min: 6.04
Avg: 56,58  Max: 330.94

process metrics (2)

run - Total Running Processes

Timeshift

Total Running Processes

Nov Dec Jan Feb Mar Apr May  Jun Il Aug  Sep Ot
W ctrll8.virgo.infn.it last year Now: 564.76m Min: 174.62m
Avg: 995.12m Max: 4.35

Hide/Show Ever | Timesnitt

Total Processes

Now Dec Jan Feb Mar Apr ' May Sl Jul 'Auq ' Sep et
W ctrll8 virgo.infn.it last year Now: 638.89 Min: 387.89

Avg: B98.58  Max: 1.6Bk

26/10/2023 — ET-PP EIB workshop -

34



	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9
	Diapo 10
	Diapo 11
	Diapo 12
	Diapo 13
	Diapo 14
	Diapo 15
	Diapo 16
	Diapo 17
	Diapo 18
	Diapo 19
	Diapo 20
	Diapo 21
	Diapo 22
	Diapo 23
	Diapo 24
	Diapo 25
	Diapo 26
	Diapo 27
	Diapo 28
	Diapo 29
	Diapo 30
	Diapo 31
	Diapo 32
	Diapo 33
	Diapo 34

