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Control Room Layout

» 2 computers installed with 8 monitors have been installed
» 3rd computer for field monitoring is currently being set up. Cryo Nearline
» Still need to add one more for full online monitoring.

» Need a machine that can run the event display for the 80" screen.

» Plan to add videoconferencing. Online

Online

Online Online

s -
aF Fermilab
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Monitoring Screens

Required displays:

MIDAS for detectors Trend plots Logbook Run status +Paraview on
MIDAS for field Laser monitor Video feed DAQ status 80” screen
DQM for detectors Rider monitor MIDAS History SiPM Monitor
DQM for field Kicker monitor High Voltage control FTS Display
Run lo Ispl ' i Accelerator status :

un log CTAG display Nearline monitor e US 2 Fermilab

3 11/8/16 W. Gohn, U. of Kentucky



MIDAS Web Control

l ODB ][ Messages “ Chat H ELog ][ Alarms ” Programs J[ History ” MSCB “ Sequencer “ Config “ Helj

[ ChanMap J[ Enabled ]

\

Ve

Start: Mon Jul 18 16:26:49 2016

Experiment Name: WES

16:26:50 [mhttpd,INFO] Run #5132 started

Running time: Oh0OOm56s

Data dir: /data/wes

/

f

Equipment +

EB
AMC1301
MasterGM2
AMC1305
AMC1306
AMC1302
AMC1307
AMC1308
AMC1303
AMC1304
AMC1309
AMC1310
AMC1311
AMC1312
AMC1313
AMC1314
AMC1315
AMC1316
AMC1317
AMC1318
AMC1319
AMC1320
AMC1321
AMC1322
AMC1323
AMC1324

Status Events

634
652
640
635
654
628
637
635
652
627
635
644
637
636
635
620
652
630
620
653
625
632
620
653
621
643

N

Events[/s]

13.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
12.0
123
12.0
12.0
12.0
12.3
12.0
12.3
12.0
12.0
12.0
12.0
12.0
12.0

Data[MB/s]
70.611

2478
0.001
2.923
2.530
2.590
2.537
2431
2.844
2.594
2.768
2.430
2.948
2.864
2.596
2.396
2.858
2.937
2915
2.590
2.727
2.928
2.693
3.046
2.694
2.850

Channel

I

Logging Channels
Events MB written
634 3449.517

Compr.
N/A

Disk level

|
7

[26%

|
7

4
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* Midas web server used for experiment monitoring and
control.

* Includes control of hardware/software settings via
editing the Midas Online Database.

* Alarm system provides visual and audible warnings
and alerts.

( Online Database Browser 3

[ Find ][ Create ][ Delete ][ Create Elog from this page ]
/ Equipment / AMC1301 / Settings / Rider01 /

Key Value +
rider_enabled 1 (Ox1)
sample length 256 (0x100)

56 (0x38)

re dela
\ pre_ ¥
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MIDAS Control with Javascript

We are creating custom pages with JS that interact with the MIDAS ODB to improve control over the

experiment.

* A
Frontend Enable Send Repeat TQ Raw Raw Raw  Histogram Histogram Histogram Waveform GPU
to First on data prescale prescale data data flush flush Length WaveformLength
EB Event offset offset
AMC1301 U W] o 0O 2 0 ] 10 0 560000
AMC1302 o 0O 10 0 O 10 0 560000
AMC13Simulator02 O 560000
AMC13Simulator01 (] 560000
\AMC13Simulator03 O 64 y

Being implemented
by Z. Helton (UKY
Undergraduate)
and R. Chislett
(UCL)

. moeae )

N\ Straw Settings - Mozilla Firefox
A, Om2 status x A gm2status % A, MIDAS online datab..., x i Low Voltage x | A, Straw Settings x _. Straw detectors - C,.. x L Accessing TrackerR... x &

= (0 gm2strawé.fnal.gov:8080/CS/Straws ¢ | |Q Search B O 3 +#

A MIDAS TRedmine $FNAL Lab 3 Test St... [l racker ELOG @ MCH Wl AMC13 @ AMCI13 FW & LB/TDC FW & FTBF Bookmarks

l Status Jl Programs J l ODB J[ Messages J[ Alarms J[ History J[ Sequencer Jl Chat J[ Config J[ Help J

Equipment kclude in FE Enable
AMC1301
EB O
AMC1302
MasterGM2 U
AMC13Simulator02
AMC13SimulatorO1l
AMC13Simulator03

\_ AMC1303 O y

5 11/8/16 W. Gohn, U. of Kentucky
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Tracker-0 Settings

FC7-0 Settings ID Enabled Present Number Of LBs
0 y y 3 [ change TDC thresholds J

( LB-0 Settings D) (€ LB-1 Settings D) (¢ LB-2 Settings 3\

ID 0 ID 1 1D 1

Present y Present y Present y

Enabled y Enabled y Enabled y

Number of TDCs 4 Number of TDCs 4 Number of TDCs 4

LV channel 4 LV channel 4 LV channel 2

LV output 0 LV output 1 LV output 0
ID 0 ID 1 ID 0 ID 1 ID 0 ID 1
Present y Present y Present y Present y Present y Present y
Enabled y Enabled y Enabled y Enabled y Enabled y Enabled n

DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400

Channel mask 65535 Channel mask 65535 Channel mask 65535 Channel mask 65535 Channel mask 3 Channel mask 65535
N VAN ||\ VAN ||\ VAN /

ID 2 1D 3 1D 2 ID 3 ID 2 1D 3
Present y Present y Present y Present y Present y Present y
Enabled y Enabled y Enabled y Enabled y Enabled n Enabled n

DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400 DTHR theshold 400
Channel mask 65535) \ Channel mask 65535) \ Channel mask 65535 )\ Channel mask 65535 ) \ Channel mask 65535 )\ Channel mask 65535 )

\

2= Fermilab



FTS Monitor , ‘

FTS status for gm2-fts-gm2samgpvmO1
Gonseuted o 20160624 162704 COT G * An FTS server is running on g2be?2 to copy data from

Summary

— our local RAID to the Fermilab dCache.
Completed fles: 244 * The server provides monitoring plots so we can track

Failed transfers: 0

Alorror fles: 0 the data transfer and easily see the quantity of data

Waiting on tape: 1719

Other pending files: 0 Ieft On diSk.

New files: 0
Files completed Files declared Data transferred Transfer rate

40 200 B \n _100M t
o e - - = &£
g 30 g 150 — é:;-c N - , ;
~ ~ — : H LJ J28M
g w 3 100 e | &
= = q . J ’ g L 3
e 10 e 50 i 3 96M
O O | S o

0 P . , 0o ] S oLm ! .

13:30 14:00 14:30 15:00 15:30 16:00 13:30 14:00 14:30 15:00 15:30 16:00 13:30 14:00 14:30 15:00 15:30 16:00 13:00 13:30 14:00 14:30 15:00 153:30

New files Files waiting for tape Other pending files Error files
1 15 : 1
1500
10

- - - -
5 o £ 1000 s B an
& @ ; ; g
& & ~00 & &

0 0 > 0 I, | 0

14:00 14:30 15:00 15:30 16:00 14:00 14:30 15:00 15:30 16:00 14:00 14:30 15:00 15:30 16:00 14:00 14:30 15:00 15:30 16:00
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Monitoring Webpage
* Webpage for experiment
monitoring is being Many sensors

written using Django, a  °"°"¢ plot

python-based web R

framework. cmﬁ. ;ng is
* Allows for web 2.0

technologies such as Automatic

AJAX, vector graphics, refresh for real-

and JQuery plugins. time data
* Modular and extendable
: The same
* Being developed by interface for
Novosibirsk (I. Leal-timei gr
<tor t
Logoschenko, A. storical data
Anisenkov)

7 11/8/16 W. Gohn, U. of Kentucky

SCTEMP v tsokenoe ~ (808D (SLowos)

refresh in: 00:26 [slowplot tag ): Magnet online (T_Solenoid) plot: fixed width=1000px

PT1.PT] PT7.PT

¥ &8 & % ¢ 8§ & 3
A ’ | .l .l .l .l . " ]
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z
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fixed size XScroolPlot example

See talk by M. Eads for more details.

pay

Common time
scale for all
plots on a page

|
|
|
|
y
|

windows
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DQM with art/JS , @

* We have enabled our midas2art utility to run online z
and read data from the Midas mserver. N
VIDAS

* We can then attach our art analyzer modules to the
process to perform any analysis tasks that can keep eIV
up with the data acquisition. unpackers

producers

* A web server using ZeroMQ with node.js then analyzers
provides the data to a web gui where plots are
displayed.

* Plots created using plotly.

* Need HTML development.

* Current development is being performed by reverse proxy
A.Fienberg (U. Washington), R. Fatemi and L. ' N dienis
Kelton (U. Kentucky).

8 11/8/16 W. Gohn, U. of Kentucky
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Request transition notifications

Midas?2art online e

MIDAS-to-art

o COnneCtS direC’[Iy to Init connection ‘ Request event notifications
mserver . p Request system messages
’ NOn-bIOCking ‘ Check for transition/event
* Based on NOvA DQM rrrpr——
m()del ' Check for transition/event

Run has started

MIDAS stop run

I paraview :
v

9 11/8/16 W. Gohn, U. of Kentucky

> =
New art run
o Check for transition/event
New MIDAS event
; P Check for transition/event
: Send event oo

New art event

l time
v

2% Fermilab
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Test Implementations G

e Tested with calorimeter emulator for 24
calorimeters. I | II
_ I | | l,_ | --..ll.l-_-l--.ll l---..-...-l.

* Used to display data from 420 Rider
channels (7 crates) in test setup.

* Monitored tracker cosmic test-stand at - |I | | |
|ab 3. . posions — | F—— -l S S— i _ 5 I 11/

update toggle island type

sync pulsc island, run number 760 cvent number 4748

tal 2
S g 1800
- o ~.
- O 600 \
U
; 8 1400 \k
e 0 10
sample #
LM e s s bl s bl s
xtal 4

adc counts

column number

R click on a crystal to
” ., " enlarge

sample #

L
p—

10



DQM with art/JS

DQM is running to monitor our test setup with 7 uTCA crates.

calo 1 Q histogram

(VSR IRy Y

update

un 2O evert 4748, 571)2 iy

b nuDer

Cloar

un 760 overt 4748, CQ bank

Q sum

num islands

Islands

150
100
50
U 5 10
B <last 10 events>

B last event

calo num

DAQ Processing Time for Calorimeter #4

W TCP got data

B GPU copy done

B GPU processing done
B MFE start

B MFE sent data

11 11/8/16
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A A A A
20 40 60 80 100

Time x 1000 (usec)
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GPU Pulse fitting

12

n clusters

We have implemented a
GPU-based pulse fitting
algorithm in our online
system, that saves fit
parameters for each pulse,
which allows for fast

reconstruction of positron 3

decays in the online z

system. :
11/8/16 W. Gohn, U. of Kentucky

100

10

0 50

T Method

» .:.' % .Q - g’ .
SR AT TR, }'i:."':?.".;'g\ﬁ,‘ &-‘&*v..
s * 4 0 3 =’ e o %mp
e &°

Wiggle Plot! g-2

) LA
ﬁ". & {,‘."*ﬂa\ IR J\. 2%e e o o

100 150 200

time [clock ticks / 1000]
clear‘

cluster positions, 49175 clusters

150

100

| | J
2 4 6 8

column number

clear |

n clusters

cluster energies
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200

150

100

50

0 1000 2000 3000
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clear
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Paraview Event Display ‘

1]
- Event display will run as an art-online

process that connects to mserver
using midas?2art, with module that
outputs vtk object for Paraview
visualization.

* Development is underway.
* Dubna: N. Khomutov, V. Krylov
* Liverpool: W. Turner

2% Fermilab
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uTCA Monitoring ’ @

* Will provide “slow control”
information such as
temperatures, fan speeds, and
voltages from each module in
every uTCA crate.

 Will communicate with Midas

(UTCA specs allow a
Shelf to optionally

manage multiple
carriers via LAN)

LAN

via a dedicated interface. e
* Based on design for CMS that — T
has been developed at U.
-4

Wisconsin.

* Being adapted to our g-2
system by A. Chapelain
(Cornell U).

14 11/8/16 W. Gohn, U. of Kentucky

MTCA Crate

|

Module Management Controller (MMC) in each Advanced Mezzanine Card (AMC)

2= Fermilab



Rider/FC7 monitoring D>
A python-based web interface ==« = JEFEN
will communicate with each Backend Electronics Status
mezzanine card (Rider or Calorimeter Crate () i
FC7) via IPMI commands to | |
_ Rider 1 = Rider 7
determine the current status e o
of each. Rider2 Aider®
* The web interface displays a Rider 3. Rider &
summary of all uTCA crates, . |
. ider Rider 10
and you can click through to i s o
get details of each individual e s
module.

Above: A prototype of our Rider monitor in use

* Being developed by D.
during the SLAC test beam last June.

Sweigart (Cornell U).

L, -
a¢ Fermilab
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SiPM Monitoring G

Crystal Position 51

* Python-based web gui used at SLAC.

* Displays temperatures, controls bias
voltages, and programs gain amplifiers.

» Saves current settings and can reload
old settings from file (or database).

* Written and maintained by A. Fienberg
(U. Washington)

* WIll be integrated into main slow control .
system (see talk by M. Eads)

tem

30
© 1 A 1O A _® 0D oA
520 0P a5 3 g 1600 (027 &0

2 gl Al
........... NPT AT

time

L, -
a¢ Fermilab
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Alarm system @

» Baseline is to use the included MIDAS Alarm system.
- Two alarm levels (warning or alert).
- Visual and audible alarms.
- Can configure alarms to stop the run.

- Alarms based on ODB parameters -> very easy to set alarms on any slow
control parameters.

- Can post to Slack (or other medium).

* Drawbacks
- Only works while DAQ is running.
- We would like an alarm if the DAQ crashes (catch 22)
- Interfacing with non-MIDAS sources is cumbersome, but possible.

* Would like to see what is used by other experiments.

L, i
e Fermilab
17 11/8/16 W. Gohn, U. of Kentucky
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Operations , @

* Expect 7 shifters to be “on” in a 24 hour period. Six regular shifters on 8-
hour shifts + 1 Nearline analysis expert.

* When running smoothly, might reduce to one night-shifter in Roc-West
and add remote operations.

» Will form DAQ operations group to maintain additional on-call experts to
diagnose and resolve DAQ problems.

* We will hold training sessions to bring collaborators up to speed.
* A DAQ instruction manual has been written, and will be kept up to date.

L, -
a¢ Fermilab
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Summary

* Many monitoring systems are already in very
sophisticated states, but some are yet to be developed.

* Require more information on interfacing with ACNET.

* Need more development on Kicker, Quad, Laser, and
IBMS monitoring and Paraview event display.

» Hardware is about 50% there. Exploring additional
funding options to complete control room.

* Roc West is also available for light shifts, though screen-
space is limited.

19  11/8/16 W. Gohn, U. of Kentucky
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Backup , @

L, -
a¢ Fermilab
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HV Monitoring and Control

HV Input 2 |
has TRIPPED _ =~ " "~

L] CHIZ 47 CHAB .63 CHB4 .- 1

HV Input 1
is OFF

Module 1 |
TR k %k %k

*k %k %k

_—

Input 7 HV Input 8
is ON is OFF

* GUI to provide channel-by-channel control over tracking detector HV.
* Three dedicated servers to read HV status via serial DB9 connection.

Enable

Date

Module 1
%* % % %

* % % %

Module 5
* % % %

* % % %

S CAEN SYI?

Module 2
* % % %

* % % %

Module 6

* % % %
* % % %

Time 11:21:43

WY Syste~

CAEN SY127 High Voltage System

Time Since

Last Update ' °

Conmg

Module 3
* % % %

* % % %

Module 7
* % % %

* % % %

-

Module 4
* % % %

* % % %

Module 8

* % % %
* % % %

oM

Black = OFF Green = ON Red = TRIP Blue = RAMP DOWN Yellow = RAMP UP

Stop Lstener

* Developed and maintained by UCL.
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Module Screen

CH # Power VMon (V IMon (uA Vo (V)

HV Enable

¢ O O O O 0O O O O ©O ©o O ©

CAEN SY127 High Voltage System

Time Since

Date 08/09/2016 Last Update

r O O O ©O O O O © © © ©O ©

Stop Listener

Time 11:28:56

wm
o

© O O O O W m = O m

N\ CAEN SY127 HV System

CHO-15 CH16-31 CH32-47 CH48-63 CH64-79 Config

1 3

el T e T e e = R D =

4
4
4
4
4
4

4
20
20
20
20
20

o O O ©O O O O o o O o

OFF

TRIP

OFF
ON
ON

OFF

OFF
OFF
OFF
OFF
OFF
OFF

, /\

" ; 8
Tracker Group

10 (uA) RUP (V/s) RDW (V/s) Trip (ms) Status Ramp Statu:
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