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Experience level: Beginners.

Description: This course describes the general structure of the NASA Field
System, including important control files, program locations, handling, and
so on. We will take a look into installation and setup. Main part is the use of
the FS and the adaption of the PC for the Field System.
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Where can | get it from?

What is new?

How to install?

Where can | find what on the FS PC?

How to interact with the FS?

How to configure the FS?

What does a station has to offer to the FS?
How to command the FS?

How to run a schedule with the FS?

How to monitor system quality?
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Where can | get it from?
FS Linux (FSL) Field System

https://github.com/nvi-inc/fsl10 Htos:/aithub.com/nyiing/fs
https://github.com/nvi-inc/fsi11 m PS-//g :

Table 1. FSL distributions

64-bit

FS Linux Release Name Debian Version Linux kernel Year
1 (Slackware) 1.2.<x> 1994
2 bo 1.3 2029 1997 Developer:
3 hamm 2.0 2.0.34 1998 J - F H ) Qu ICk
link 1 2.0.36 1999 D.E. HOFS'Gy
slin & 0. . .
W.E. Himwich
4 potato 2.2 2218 2000
5 woody 3.0 222002418 2002
=
Ne) 6 sarge 3.1 2427 2005
1
Al
™| 7 etch 40 2.6.18 2007
8 lenny 50 2.6.26 2009
squeeze 6.0 2.6.32
9 wheezy 7.0 3.2.0 2014
jessie 8.0 3.16.0
10 stretch 9.0 49.0 2020
. 100 1190 = Patch rele'ase FS 10.1.1 (2023-02-23)
=> Aplha testing: FS 10.2
H iullsee 10 S100 %5 3 Initial FSL11 release (2023-04-14)
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What is new?

m https://github.com/nvi-inc/fsl10
https://github.com/nvi-inc/fsi11

New major features in FS 10.2:
Support for FSL11.
Support for the new longer IVS experiment names (session
codes).
The plotlog utility has been expanded to include plotting RDBE
and DBBC3 data, and many other improvements.
DBBC3 support has been improved, including support for
personality DDC_E and swapping DBBC3 USB and LSB TPIs.
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How to install?

FS Linux 10 Installation Guide FS Linux 11 Installation Guide
J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022 J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023
\ https://nvi-inc.github.io/fsl10/ https://nvi-inc.github.io/fsl11/ |

!

= . lati Debian installation
Irst stage Installation . In principal, a standard Debian installation

Our suggestion: use PC with hardware RAID instead of SW RAID to get
better performance and new on-the-fly harddrive changes

Our suggestion: directly create account ,oper” instead of ,Desktop user*
(4.8), otherwise fsadapt will create the user account

Our suggestion: use standard GNOME desktop env., print server, SSH
server, and standard system utilities

S g . lati Customization (for FS)
econd stage Installation . FS Linux 10 package selection

git config —global http.proxy http://<<<your_proxy>>>
apt—-get install git dselect

dselect update

cd /root

git clone https://github.com/nvi-inc/£fsl110

cd £s110

dpkg —-set-selections < selections/fsll10_amd64.selections

(or dpkg ——set-selections < selections/fsll10_i386.selections)
apt—-get dselect-upgrade

apt—-get clean
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How to install?

FS Linux 10 Installation Guide FS Linux 11 Installation Guide

J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022 J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023
\ https://nvi-inc.github.io/fsl10/ https://nvi-inc.github.io/fsl11/ |

Third st installati FS installation
Ira stage installation . Qall ./fsadapt (=>shared mem.) as root
Window 1 Window 2 Window 3 Window 4

gplot set_perms netssh
systemd greeter netsmtp
rx serial netntp
std.. netipp
fstab netmdns

Set passwords and check groups
Install FS

cd /usr2

git clone https://github.com/nvi-inc/fs fs—-git
cd /usr2/fs—git

git checkout —-g tag

make install

BECOME USER ,prog™

cd /usr2/fs

make >& /dev/null

make -s

Eventually necessary to support GPIB (if previously deselected):
tar —--no-same-owner -xvzf linux-gpib-4.0.3.tar.gz
cp ./gpib/linux—gpib-4.0.3/include/gpib_user.h /usr/include/gpib/.
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How to install?

FS Linux 10 Installation Guide FS Linux 11 Installation Guide
J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022 J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023
\ https://nvi-inc.github.io/fsl10/ https://nvi-inc.github.io/fsl11/ |

Appendix

Tuning

Optimise system as described in manual

Individual software for local use:
nvidia, autossh, automake, snmp, libmodbus, ...

Special suggestions for security/safefty:

Screensaver policy (for a machine control system deactivated);
Settings=>Privacy=>Screen Lock; Settings=>Power=>Power Saving;
edit /etc/systemd/sleep.conf and add: allowsuspend=no

AllowHibernation=no
AllowSuspendThenHibernate=no
AllowHybridSleep=no

Disable ,root” login via SSH and force key use in /etc/ssh/sshd_config:

PermitRootLogin no
PubkeyAuthentication yes

PasswordAuthentikation no

Set ,xhost +“ in .bashrc of user ,,oper” (or restrict it to ,prog“ and ,root")
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FS Linux 10 Installation Guide

J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022

\ https://nvi-inc.github.io/fsl10/

How to install?

FS Linux 11 Installation Guide

J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023

https://nvi-inc.github.io/fsl11/

Appendix cont.

Tuning

Special suggestions for security/safefty (cont):

Use FS PC as dual-homed host (with filter tables)

® <

@ S —— Marké
CD —

3 5]

2 < Antenna
= eth0 [ eth1 —

pd 5 Counter
D

o o

5 @ —— DBBC
S S..

Allways use firewall ,ufw* and define rules, e.g.

ufw allow from 192.168.4.25 to any port 10162

ufw enable
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How to install?

FS Linux 10 Installation Guide

J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022

\ https://nvi-inc.github.io/fsl10/

FS Linux 11 Installation Guide

J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023

https://nvi-inc.github.io/fsl11/ }

Tuning

Appendix cont.

Special suggestions for customization:
Create shortcuts Ctrl — Shift — [2-7] for the different monit windows and
Ctrl — Shift — t for fmset (see later)
Debian-settings =» Kayboard = Shortcuts, e.g.
xterm —e /usr2/fs-git/bin/monit2 =» Shortcut Ctrl — Shift — 2

Define a Desktop icon to start the FS and set window positions, fonts, etc.

n/usr/share/application/fs.desktop™

[Desktop Entry]

Version=1.0

Name=Nasa Fieldsystem

Comment=Start Fieldsystem

Exec= /usr2/oper/Desktop/fsWindow.sh %U
Icon= /usr2/oper/Pictures/RTW.PNG
Terminal=true

StartupWMClass=fs

Type=Application

Categories=categroy of the application
MimeType=Type of application it should open

,/usr2/oper/Desktop/fsWindow.sh™
#! /bin/bash

xterm -e fs &
sleep 1

n/usr2/oper/.Xresources"“, e.qg.

| oprin

i : tor Trout width in font size
oprin,title: perator inpu height in font size
oprin*geometry; Foxa+0+1100 X-pgos in pixel
optin*zcrol 1Bar: true Y-pos in pixel
aoptin*zavelines: 100 P P

aprin W 100, Transl ations: #override’
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How to install?

FS Linux 10 Installation Guide FS Linux 11 Installation Guide
J.E.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.6.0 - January 2022 J.F.H. Quick, D.E. Horsley, and W.E. Himwich - Version 1.0.0 - April 2023
\ https://nvi-inc.github.io/fsl10/ https://nvi-inc.github.io/fsl11/ |
f

Or update older versions
Update < 10 = 10.1 = 10.2 = 11

\

( https://https://nvi-inc.github.io/fs/releases/10/0/10.0.0.html/ \
FS 10.0.0 Update Notes

E. Himwich, D. Horslev, ]. Quick, J. Gipson - Version 3.7 - February 2023

But better (my personal opinion):

- Install a completely new computer with 64-bit Debian
- Install FSL10 or greater for 64-bit and latest FS version
- Copy your station code
- Go manually through control files and change them accordingly
- Go manually through your code and change it manually to int,
where required (so that you can also validate address operations etc.)
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Where can | find what on the FS PC?

The FS users

root /" prog oper
/root /usr2/prog /usr2/oper
Super user / admin Programmer Operator
Compile & Install VLBI control
\_ /

— \VA

Maybe set MIT-MAGIC-COOKIE-1
to enable X-11 forwarding of ,root“ and ,prog*

SSH should
always arrive
xauth add .. xauth list here
) o

(use personalized
user keys with
passphrase)

fsttwl:10 MIT-MAGIC-COOKIE-1 5d675a8c34529£972fccb8810£feb9d5c
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Where can | find what on the FS PC?

The directory structure

/usr2

—. /oper Home of user ,oper* Home
—./prog Home of user ,prog” directories
—./fs Sym. link to ./fs-git
—./fs—-git Code of the FS release Field System
—./control Configuration files installation and

. . configuration
—./st Sym. link to ./st-git
—./st-git Code of the station spec. code
—./log Log files for each session
—. /proc Procedure files for each session

, , Operations

—. /sched Schedule files for each session
—./tle_files TLE files for satellite orbits
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Where can | find what on the FS PC?

The directory structure

/usr?2
[ |~. /oper Home of user ,oper* Home
See —./prog Home of user ,prog* directories
prev. slides —./fs Sym. link to ./fs-qit
— |~ ./fs-git Code of the FS release Field System
< loontrol Configuration files installation and
See configuration

Seminar
FS Station
Code

./st Sym. link to ./st-git
./st-git Code of the station spec. code
1og Log files for each session
—. /proc Procedure files for each session
_ _ Operations
. /sched Schedule files for each session
./tle_files TLE files for satellite orbits
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Where can | find what on the FS PC?

NASA Field System PC

Initialization ®
and £
Termination |_
(Off-line) S
fs o
E
— £ Initialize Boot Field
fﬁ\ s Shared Start System
ST = Memory Script Resource
[
SNAP | 3 Shared (On-line) (Off-line) Allocation
Injec!‘.lon S Memo ry incom SzzFSALLOC (Off-line)
(Off-line) = fsalloc
f Operator \ / Command f Quick IEEE-488
Input » Processing Response Bus
1o > (On-line) 7/_ - > and VLBA SNAP — Control
oprin Control Commands (On-line)
(On-llne) (On-line) ibcon
Operater boss \auk )
7 Quick ) > MmcB
Response > Control
5 SNAP >{  (On-line)
Commands [ — T ) TR 2 mchben
(On-line) 1 Pointing =
i Offset
\ quikr y 1 o
T—) M irement
Antenna 1> (O;f—ln;e) MAT-bus
Calibration 11 ve Control
Log File Data N~ L5 (On-line)
e Acquisition 11 => matcn
i w;:.dng (Off-line) 11 [ Antenna ) >
Dlsplay<:|]] SreniE aquir 11 Sensitive
(On-'l)in:) -1 | —>|Measurement
ddout 1 Standard — > (Off-line) " Antenna
1 == Module onoff Control
Displays 1 7 Error Msg. ) Checking —___  / >l Program
Off-line) 1 Expansion (On-line) ; (On-line)
Displa nit<_. > 1 for chekr antcn
P Y<:[I] — | Log Display . v =
1 (On-line) Station
1 fserr Module
1 — Checking
1 ﬁ ﬁ (On-line)
I Station Station cheks Station
— I Error SNAP y _ Specific
Utility . Reporting _§ Commands > Control
Programs — > (On-line) >1  (On-line) . — (On-line)
(Off-line) \ sterp stqkr Station Specific
e.g.
S .~/ ~— Components
Central Peripheral
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How to interact with the FS?

Start and stop the FS

Start: Enter £s in an xterm or in the login shell

e P TE A WMWW

SR R )

2013.045.23:57:13 UT TEHP Hwl0446+112
23:57:27 NEXT HUMID 93.00Z RA 04h49a 7.7s
SCHED=r4572uz L0G=r4572wz PRES 944.1mb DEC 11d21m  (2000)

155 JIF 1NTF 2Q1F 3

Time 'z
> A WSRT-049 15hi4m 1755.239 87.8

‘\I

416 $3% 37

=3 login shell ystem Tmatura
23:54: 15/decode4lpcul usby 10000 32 25 -51 (Tsus 46.3 55553 |
23:54:47/decoded4/pcal usbx 10000 32 25 102 | 37.1
23:54:48/decoded/pcal usby 10000 32 27 -11 | [ Freq Ts-L
23:54:50/decoded4/pcal usbx 10000 32 22 -6 | 01 132.99 52.4 0.0
23:54:52/decoded4/pcal usby 10000 32 18 -172 | 02 172.99 55.1 0.0
23:54:52#setcl#tine/1720805978.0.2013.045.23.54.52.21.0.000.0.000.1 | 03 272.99 46.2 0.0
23:54:52#setclimodel /01d.1343678034.0.0.-5.465.1.405. computer.0.unknoun.0.1 4 04 432.99 39.8 0.0
23:54:54/ux/-1.9.944.1.93.1 h 05 152.89 38.9 0.0
Station command from stqkr: 'cable’'.IB_ADDR=3. counter HP53131 A [ 06 272.89 35.6 0.0
23:54:54/cable/3.76218E-04 07 332.89 40.1 0.0
Station command from stgkr: 'counter2' IB_ADDR=5. counter HP53131 A 08 352.89 37.2 0.0
23:54:55/gps—fmout /2 .697E-05 | 09 205.99 99.2 0.0
23:54:55/ifd/18.31.nor .nor .rems.9132_65535 10 225.99 79.1 0.0
123:54:55/if3/8.in.2.2. .. .present .missing.500.10,.ren.lock.14592 11 245.99 85.2 0.0
123:54:55/vc02/172.99. 8. 000 u.10.10.rem.lock.5598 12 275.99 82.0 0.0
123:54:55/vc06/272.89.8.000.u.10.10.ren.lock.9243 13 325.99 89.6 0.0

123:54:55/vc11/245.99.8.000,u,10,10,.rem.lock . 18932 | 14 345.99 90.0 O.qu
123:54:55/rx/17(PRES) .on.a.on.on.on.off.locked.3.098 | PR
123:54:55/rx/1E(20K) .on.a.on.on.on.of f .locked.17.63
123:54:55/rx/1F (70K) .on.a.on.on.on.of f,locked.61.72
123:54:56/form/m.16.1:2.0ff..3.pass.41.0x20.okay
123:54:56/0onsource/TRACKING
53 :54:56:12013.045.23:57:27

[ Operator Input |
Jux
Yonsource
’status
rxdew
|

Stop: Enter terminate in the Operator Input and confirm with ,Y“es Page20
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How to interact with the FS?

FS Windows
,System Status Monitor*
(monit2)

i.108.21:496:42 UT
21:49:42 HNEXT

HED=none
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How to interact with the FS?

FS Windows
»,System Temperatures*
(monit3)

o

L ]
[ Y O L T o
[ S |

L Ll

tn

(O o (R R |
LI o i |

L L

tnotn i
| |

o

Y R
Ln
£

in

E
2
-EI
3

(¥ L
LN
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How to interact with the FS?

FS Windows
,LBA Data Acquisition System Monitor*

(monit4)

D&

IF PROCESSOR 1:

WATTTHG for SETUPR

5 MONITCR

IF PROCESSOR 2
—— L WL W W o L= ]

WATTTHG for SETUP
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FS Windows
»,Mark5 Remaining Capacity*“
(monitb5)

L s P

Time

1> A WSRT-049 15hl4m 1755.239 87.8 23:52:-:13
1] =51 23:52:13
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How to interact with the FS?

DOT EPOCH
2023.108.22:25:01 46
2023.108.22:25:01 46
2023.108.22:25:01 46
2023.108.22:25:01 46

FS Windows
,RDBE Monitoring“
(monit6)

RDEE Monitor

DOT2GPS DOT2PPS

-71.121
-71.125
-/1.121
-71.125

—-0.020
—-0.020
—-0.020
—-0.020

IF RMS

1

1 19.
1 19.
1 20.

9

=

IF0 TSys IF1 TSys
Avg $$%%% Avg $555D
Avg 34.6 Avg 41.8
Ave 29.2 Avg 32.6
Ave 43.1 fAvg 39.5

Tone
1a0030
1b0030
1c0030
140030

Amp Phase
0.1 -152.9
88.0 -161.4
64.7 -10.0
25.0 -102.°
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How to interact with the FS?

FS Windows
,Oystem Temperatures of DBBC3*
(monit7)

@  © x| System Tempera...
IF A LO 8080.0 USE Rec

Delay 16 Tsys 52.2
Time  2023.109.21:25:11
Epoch —— DBBC3-FS 0
BBC RF Ts-U Ts-L
001  8319.5 bB4.1 72.6
002  8383.5 73.7 64.9
003 844/7.5 69.7 /7.4
004  8511.5 55./7 55.8
005  8639.5 79.1 58.5
006  8703.5 /5.2 98.8
007  8767.5 69.5 62.0
008 8831.5 82.9 /8.3

‘i_ t};\\ FESG ﬂ‘l:'f:!:::::;".._ \/{D .I.Im
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How to interact with the FS?

FS Windows
,, fmset*

IV formatter/52-DAS/52-RT,/MarkSB/FilallGc tim I}

model : computer

HTP: unknown
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How to interact with the FS?

Individual FS Station Windows
,,» Antenna Monitoring“

Antenna Monitoring

RTW ( [2023].108.22:02:52:714 (Offset: 0 msec) )

Azmuth Source: Stop Elevation
Actual Pos.
Pos. Graph
25 9785 Commanded Pos. 25.0383
3304344 NASAFS Pos. 7.8963
0.0000 Com. Pos. Offset 0.0000
STOP Status STOP
[Azimuth] [Generzl] [Elevation]
Stop ACU type: RTW Stop

Stow pin refracted

Eeduced internal limits che
iGreen mods inactive
3

-

Stow pin retracted

Ermror messages
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See
Seminar
FS Station
Code

{

antenna.ctl

How to configure the FS?

dev.ctl
time.ctl

skedf.
location.ctl
flagr.

rxg_files/s.rxg
rxg_files/x.rxg

equip.

ctl

ctl

ctl

rdbe.ctl

filalOg_cfg.ctl
dbbad.
.ctl

dbba?2

mkbad.
mko6ca.

sterr.
stcmd.
stpgm.

ctl

ctl
ctl

ctl
ctl
ctl

Control files /usr2/control

Antenna control file (diameter, speed, ...)

Devices (GPIB, Mark lll, antcn, ...)

FS Timing (Computer NTP, Recorder, ...)
Drudg (Printer, ...)

Location of the site (Long, Lat, Height, ...)
Antenna on/off-source check interval

Receiver parameter S-band

Receiver parameter X-band

Equipment control file (BBC, recorder, ...)
RDBE control file

FILA10g control file

Control file for first DBBC (IP, Port, ...)
Control file for second DBBC (IP, Port, ...)

Mark5 control file (IP, Port, ...)
Mark6 control file (IP, Port, ...)

Station error numbers and corresponding text
Station specific commands
Start of station specific programs
Page30
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Control files /usr2/control

antenna.ctl Antenna control file (diameter, speed, ...)
dev.ctl Devices (GPIB, Mark Ill, antcn, ...)
time.ctl FS Timing (Computer NTP, Recorder, ...)
skedf.ctl Drudg (Printer, ...)

1o o L] Location of the site (Long, Lat, Height, ...)
flagr.ctl Antenna on/off-source check interval

rxg_files/s.rxg Receiver parameter S-band
rxg_files/x.rxg Receiver parameter X-band

equip.ctl Equipment control file (BBC, recorder, ...)
rdbe.ctl RDBE control file
filalOg_cfg.ctl FILA10g control file
dbbad.ctl Control file for first DBBC (IP,_Port, ...)
dbba2.ctl Control file for second DBBC (IP, Port, ...)
mk5ad.ctl Mark5 control file (IP, Port, ...)
See mké6ca.ctl Mark6 control file (IP, Port, ...)
Egrgtnaa’:iron {Sterr .ctl Stat!on error'r)umbers and corresponding text
Code stcmd.ctl Station specific commands
stpgm.ctl Start of station specific programs
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How to configure the FS?

Control files /usr2/control/antenna.ctl

|

6
—-8C
5

[

r Limit (deg)

r Limit (deg)

=

"_'I |._.| |._.| [ S ] - [}

— - P ———

(AZEL, HADC, XYEW, XYHNS)

b |
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How to configure the FS?

Control files /usr2/control/location.ctl

L
it

Li

J:_:
=1 it

] I J

5
T

[
it [
L
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How to configure the FS?
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How to configure the FS?

Control files /usr2/control/equip.ctl (cont.)

ling comments OF SXTra
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How to configure the FS?

Control files /usr2/control/mké6ca.ctl
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=
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m
0. Fh
o
[
m

T M [

]
[i1]
[§1}

|_-'|‘ £
[ R

:_I.

H

m

[ e B
H

[}
o O

(]
[i1]
it
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How to configure the FS?

Control files /usr2/control/stpgm.ctl

FS
programs

Station

cableZ2fs n ca

programs patch marké.sh x

Remember
,/usr2/oper/.Xresources™

to set positions and fonts etc.
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FS Operations

Where can | get it from?

What is new?

How to install?

Where can | find what on the FS PC?

How to interact with the FS?

How to configure the FS?

What does a station has to offer to the FS?
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What does a station has to offer to the FS?

Station-specific programs
= See Seminar ,,FS Station Code*

[ Antenna Control (,,antcn“) } Activated in dev.ctl

[ Station specific commands (,,stqkr“)} Activated in stpgm.ct1

(,wx2fs" ,cable2fs")

Station specific programs
do local tasks

Station specific programs
to fill shared memory Activated in stpgm. ct1
{ (e.g. local data monitoring)
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TOW2023 - Maintenance Workshops

FS Operations

Where can | get it from?

What is new?

How to install?

Where can | find what on the FS PC?

How to interact with the FS?

How to configure the FS?

What does a station has to offer to the FS?
How to command the FS?
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How to command the FS?

Technical University of Munich

Operator input (,,oprin®)

Operator Input I-

Jux
Jonsource
’status
drxdew

SNAP commands
(Standard Notation for Astronomical Procedures)

SNAP command [===»SNAP in active Session Procedure File

0

( N\

SNAP in Station Procedure File

0

( N\

SNAP implementation in station code

v

4 N\

SNAP implementation in FS code — [Emmmm) ERROR

. J

\

&
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VEX

SKD

A 4

How to command the FS?

SNAP commands
(Standard Notation for Astronomical Procedures)

[SNAP in active Session Procedure File}

/usr2/proc/<sessionname>.prc
<sessionname> = <session><antennacode>
e.g. r4l25wz.prc

Legacy:
exper_initi
setupsx
dbbcsx8

FS ifdsx

Program
,drudg®

PRC
VGOS-DBBC:
filalOg_cfg
sched_initi
filalOgbb

Procedures are selections of other SNAP calls

SNP
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VEX
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How to command the FS?

SNAP commands
(Standard Notation for Astronomical Procedures)

[SNAP in active Session Procedure File}

/usr2/proc/<sessionname>.prc
<sessionname> = <session><antennacode>
e.g. r4l25wz.prc

SNP-files are sequences of time-tagged SNAP commands

FS — —
Program PRC . FrTEZELL VW
,drudg® L
\_____

SNP
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How to command the FS?

SNAP commands
(Standard Notation for Astronomical Procedures)

[ SNAP in Station Procedure File }

/usr2/proc/station.prc

sched initi  Tasks at schedule start

preob Tasks before scan recording
midob Tasks while scan recording
postob Tasks after scan recording

Attention: Changes of station.prc require
that the TS is not running.

Procedures are selections of other SNAP calls
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WX
dotmon
dotmon?2
cable
rX=

How to command the FS?

SNAP commands
(Standard Notation for Astronomical Procedures)

[ SNAP implementation in station codeJ

stgkr antcn”
Print meteo values source= Point antenna to new source
Print gps-fmout onsource Check if antenna points

Print gps-fmout of 2. DBBC2  antenna= Print or set antenna values
Print cable measurement

Print or set receiver values

See
Seminar
FS Station
Code
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How to command the FS?

SNAP commands

(Standard Notation for Astronomical Procedures)

[ SNAP implementation in FS code J

"ls /usr2/fs/help" or SNAP-command "help=" in oprin

schedule=
halt

cont
mk5=
Mk6=

Sy=
scan_check
log=
proc=
fivept
onoff
acquire

Start new schedule

Interrupt running schedule

Continue schedule

Print or set Mark5 values

Print or set Mark6 values

Do a system call

Run a scan check on Mark5 or Mark6
Set log file

Set new procedure file

Run automated pointing test

Run antenna calibration test (SEFD)
Run a pointing test schedule
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TOW2023 - Maintenance Workshops

FS Operations

Where can | get it from?

What is new?

How to install?

Where can | find what on the FS PC?

How to interact with the FS?

How to configure the FS?

What does a station has to offer to the FS?
How to command the FS?

How to run a schedule with the FS?
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How to run a schedule with the FS?

Data center e
CDDSI, BKG,
OPAR, VLBEER

— Summary
N\ A FS k
FS
Program A Program
,fesh® X »drudg
(or manual VEX
SFTP, SKD
curl, ...) . J
/usr2/proc/
' Operator Input
2 schednle=r4995wz
/usr2/sched/
/ N A
FS
Program
,,plog“
(or manual E00
SFTP, /usr2/log/

curl, ...)
Page48
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How to run a schedule with the FS?

Data center f
CDDSI, BKG,
OPAR, VLBEER

Summary
EX )
SKD "es ) A FS -
\ Program A PI’OgI‘aI“I‘]
(or manual VEX
SFTP,
curl, ...)

/usr2/proc/

. Operator Input
| » schednle=r4935wz

/ '1

/usr2/sched/

LOG
/usr2/log/

Page49
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How to run a schedule with the FS?

Data center e
CDDSI, BKG,
OPAR, VLBEER

P Summary
FS A = FS -
Program A Prograr‘r?
,fesh” | »drudsg
(or manual VEX
SFTP, SKD
\ curl, ...)
or separately /usr2/proc/
. Operator Input

| » schednle=r4935wz

/usr2/sched/
_ A
(or manual —
SFTP, /usr2/log/
\ curl, ...)
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EX

A

RPN

FS

Program
,fesh®

(or manual
SFTP,

i‘%‘\‘ FESG *l‘;':f::z:;..

\ curl, ...)

How to run a schedule with the FS?

Data center
CDDSI, BKG,
OPAR, VLBEER

VEX

\ 4

SKD

(e )

FS
Program
,,plog“

(or manual
SFTP,

\ curl, ...)

< TIm

S5top Data)

in Mmmm: sS3
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How to run a schedule with the FS?

A?E
Data center e
CDDSI, BKG,
OPAR, VLBEER
S <
— ummary
"Fs h 4 FS -
Program A Program
,Eesh” . »drudg Line number
(or manual
SFTP,
\ curl, ...)

. Operator Input

schedule=r4999wz
schedule=r4999wz #1
schedule=r4999wz #124

| » schednle=r4995wz

schedule=r4999wz #124@2023140195000

e ES N Start date: A
at Year DayOfYear Hour Minute Second
Pfggra}‘m @YYYYDDDHHMMSS
»PlOg
(or manual LOG
SFTP, Delete automatic start: /usr2/log/
eurl, ...) ) schedule=@
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How to run a schedule with the FS?

0,-118.0,475.5,5.0 .5,azel
flexbuff,none,none,500.10, 3, a/ 10 0,25, none,41,1,in, 8bit,cdp, 3, retu

0.0 Wz 33

compiled u
1=FlexBuff

won o

1]
m m

oo
m

m

w
TR
m

[N N

m M M

oo

WZ
sep23 compiled
flexbuff

Ls]

schednle=ri999%w=

flexbuff2 : 22-Mar-2020 : 14hlém48s : nossapi

.1.40 gatew
af:e4:be:f0

.1.41 gatew L168.1.1
af:ed:be:fl /usrz/log/
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How to run a schedule with the FS?

Data center

CDDSI, BKG,
OPAR, VLBEER

FS

N A4

Program A
,fesh®

(or manual

VEX

A 4

SFTP, SKD

\ curl, ...)

Program
,,plog“

)
FS

Program
,drudg®

-~

o

Summary

/usr2/pr

oc/

/usr2/sched/

. Operator Input

| |3 schednle=r499%w=z

LOG

(or manual
SFTP,

\ curl, ...)

/usr2/log/
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How to run a schedule with the FS?
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AN ﬂt|:'<:::::::;-..‘_ .
Technical University of Munich s A FESG \{/b TI.ITI

TOW2023 - Maintenance Workshops

FS Operations

Where can | get it from?

What is new?

How to install?

Where can | find what on the FS PC?

How to interact with the FS?

How to configure the FS?

What does a station has to offer to the FS?
How to command the FS?

How to run a schedule with the FS?

How to monitor system quality?
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Technical University of Munich

How to monitor system quality?

Automated Pointing Model
Also see: E. Himwich, ,Automated Pointing Models Using the FS*

Setup:

,2antcn“ must support ONSOURCE modes
=» see Seminar FS Station Code

Configure ,s.rxg“and ,x.rxg"

Customize ,point .prc"

Customize ,parpo.ctl”

Customize ,mdlpo.ct1” (no changes requ.)

Check ,f1lux.ctl1”(no changes requ.)

(If you have a non-standardized system, e.g. no noise diode or
iondividual detector, check documentation.)
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FGS FESG *I= 70 TUM

How to monitor system quality?

Automated Pointing Model
Also see: E. Himwich, ,Automated Pointing Models Using the FS*

Setup:

,2antcn“ must support ONSOURCE modes
=» see Seminar FS Station Code

Configure ,s . rxg“ and},x . rxg"

Customize ,point .prc”
Customize ,parpo.ctl”
Customize ,mdlpo.ct1” (no changes requ.)

Check ,f1lux.ctl1”(no changes requ.)

(If you have a non-standardized system, e.g. no noise diode or
iondividual detector, check documentation.)

,X . rxg“ sample

S/X VGOS (DBBC)

1. Line (LO)
fixed 8080 fixed 7580 7580

2. Line (File date)
2022 04 17

3. Line (Model beamwitdh)
frequency 1.0

4. Line (Polarization)
rcp

5. Line (Degrees Per Flux Unit)
0.00126

6. Line (Gain curve)
ELEV POLY 1.0

7. Line (Tcal vs. frequ)

rcp 8080.0 20.8 rcp 8200.0 6.
end_tcal_table rcp 8400.0 6.
rcp 8600.0 6.
rcp 8800.0 6.

end_tcal_table

NN OG
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»

Fa FESG "1™ 20 TUM

How to monitor system quality?

Automated Pointing Model
Also see: E. Himwich, ,Automated Pointing Models Using the FS*

Setup:

,2antcn“ must support ONSOURCE modes
=» see Seminar FS Station Code

Configure ,s.rxg“and ,x.rxg"

Customizel|,point .prc”

Customize ,parpo.ctl”
Customize ,mdlpo.ct1” (no changes requ.)

Check ,f1lux.ctl1”(no changes requ.)

(If you have a non-standardized system, e.g. no noise diode or
iondividual detector, check documentation.)

define initp 23107122005
"setupa

caloff

"sample fivept set-up for azel antenna
" with Mark III/IV rack
"fivept=azel,-2,9,.4,1,i1,120

"sample fivept set-up for azel antenna
" with VLBA/4 rack or DBBC

"... axis,rep,pts, stepsize,integ_period,dev,wait_on_onsource
fivept=azel,2,9,0.5,5,ia,120

" sample onoff set-up for Mark III/IV
"onoff=2,1,75,3,,120,all

" sample onoff set—-up for VLBA/4 or DBBC
"onoff=2,1,75,3,,120,allu, ia, ib, ic
sy=brk onoff &

"... rep,integ period,cutoff_elev,dist_offsource, snap_proc,
"walit_on_onsource, devices

onoff=2,1,75,3,,120, formbbec, ia, ib, ic
check=

sy=go aquir &

enddef
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FGS FESG *I= 20 TUM

Technical University of Munich

How to monitor system quality?

Automated Pointing Model
Also see: E. Himwich, ,Automated Pointing Models Using the FS*

Setup:

,2antcn“ must support ONSOURCE modes
=» see Seminar FS Station Code

Configure ,s.rxg“and ,x.rxg"

1. Line (Telescope)

Customize ,,pOint . prc“ WETTZELL azel

2. Line (Parameters)

Customizel|,parpo.ctl” 0 0.075 0.115 1.25

3. Line (Model beamwitdh)
3

Customize ,mdlpo.ct1” (no changes requ.)

Check ,f1lux.ctl1”(no changes requ.)

(If you have a non-standardized system, e.g. no noise diode or
iondividual detector, check documentation.)
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Technical University of Munich B

How to monitor system quality?

Automated Pointing Model

log=pointing Define log file
proc=r41097wz  Set procedure with BBC, IF, ... settings

setupsx Setup BBC, IF, ... settings
proc=point Define pointing procedure
cygnusa Point to source

initp Init fivept

ifman Local command to switch AGC off
fivept Start fivept =» offsets

onoff Start onoff = SEFDs

Process ,.fivept”
and ,,onoff"

Page61
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LN LT LT =S S =

2023,107,14:15: 48, 2E#f ivpt#source cyghusa
2023,107,14:15:43, 26#f ivpt#site WETTZELL -12,8772 49,1450 20,00 moox
2023,107,14:15: 48, 26#F ivpt#fivept azel 2 90,80 § ia

20,8 0,1256

1955928, 4 +404402 2000,0 2023,107,14:10:48

01,00 0,00
183.5

2023,107,14 315148, 26#f ivpt#origin - 00000  0,0000  0,0016
2023,107,14:15:48, 20 calofffp

0,0047 Q0000 0, 0000

log=pointing
proc=r41097wz
setupsx
proc=point
cygnusa

initp

ifman

fivept

onoff

How to monito

2023,107,14:15: 48, 208calof ffp/ocalof f
2023,107,14:15:48,308calof ffp/sy=go fivpt &
2023,107,14:15:48, 20kcalof ffp/ | +1s
2023,107,14:15:48, 308calof ffp/sy=go fivpt &
2023,107,14:15:54,49:calonfp
023,107, 14:15:54 , 4%%calonfploalon
2023,107,14:15:54, 496calonfpisy=go fivpt &
2023,107,14:15:54,49&calonfps 1 +1=
2023,107,14:15:54 438 calonfp/sy=go fivpt &

Measure Tsys off source
to calibrate scale

Automate.2023+10?,14:15:54.48&ca10n.r’"tur‘n sal on

Define log file

2023,107,14:15:54 ,4598calon"sy=ssh -1 oper fa3rtw Ausrifsbindinject_snap -w calon &
2023,107,14:15:54 ,498calon"sy=ssh -1 oper fFzdrtw Ausr2sfs/bindinject_snap -w check=-rx &
2023107 ,14:15:54 , 4% calondsy=python AusrZ/opersbindncal .py -0 on &

2023,107 14316500, 68 calof ffp

2023,107,14 316300, 68#F ivptatzys 324,720 9,285 40,295 00,4653

Set procedure with B
Setup BBG, IF, ... se
Define pointing proc
Point to source

Init fivept

Local command to s

2023.107,14:16:06,30#Fivpt#lat 1 51364, -0,2545 0,131 0,518
2023,107,14:16:13, 14#Fivptslat 2 51371, -0,189¢7 -0,301 0,481
2023,107,14316319, 37 #Fivpts#lat 3 B1377, -0,1243  -0,068 0,456
2023,107,14316425,504F ivpt#lat 4 51383, -0,0601 4,782 0,944
2023.107,14:16:31,83%Fivpt#lat 5 51383, 0,0047 13,435 1,105
2023,107,14:16: 28, 06#Fivpt#lat B 51396,  0,0895 8.042 1,868
2023,107,14316 44, 29%Fivpts#lat ¥ 51402, 0,1343  -0,164 0,448
2023,107,14316350,50#F ivpt#lat 8 51408, 0,1391  -0,420 0,573
2023,107,14:16:56, F4#fivpt#lat 3 51414, 0,2633 0,683 0,707

2023, 107,142 1656, Fd#fivpt#latfit
023,107, 1411656, F44#f ivpt#laterr

0,01544  0,1223 14,2875 -0,4002 -0,0145 G
000174 0,0042 0,4128 0,1768 0,0083  0,3875

Start fivept =» offsets

023,107,14117102, 954Fivptalon 1 51420, -0,2610 -0,145 0,486
023,107,14317:00, 234 1vpt#lon 2 51427, -0,1954 0,488 0,357
023,107,14217:15, 464Fivptelon 3 51433, -0.129F -0,048 0,110
023,107,14117:21 ,EB#fivptelon 4 51439, -0,0640 7,081 1,818
023,107,14117127 ,894Fivptelon 5 51445, 0,006 13,124 0,551
023,107,14317:34, 134 1vpt#lon B 51452,  0,0673 6,130 2,490
2023,107.14:17:40 40#Fivpt#lon 7 51458. 0.1330  -0.077 0.413  Calibrate both axis
2023,107,14117 145, BE#Fivpt#lon 5 51464, 00,1985 0,139 0,500
023,107, 14117152, 874Fivpt#lon 9 51470, 00,2843 0,220 0,514

Start onoff = SEFDs

Process ,.fivept”
and ,,onoff*

PO23.107, 1451752, 87#F ivpt#lonfit  -0,00160 00,1252 12,4354 -0,0806 00022 &

b023.107, 14117152, 874F ivpt#lonerr  0.00311 0.0072 0.B568 0.2874 0.0135  0,B265
b23.107. 14117152 .67#F ivpt#perform 0,545 550,2 0,544 15,375
003,107, 14117152 | 674F iwpt#offset.  395.5681  9.1794 -0,00165  0,00544 1 1

b03. 107, 1417159, 00#Fivpt#lat. 1 51477, -0.2438 1,137 0,350

b023.107,14:10:05. 314Fivpt4lat 2 51483, -0.1790  0.472 0,512

b023.107, 14118111 .53#Fivpt#lat 3 51483, -0.1147 1,457 0,361

003,107, 1411817 754 ivptalat. 4 51435, -0.0434  7.907 1,763

b003. 107, 14:10:53, 974 ivpt#lat & 51501, 0.0054 13,316 0,827

b023.107,14:18:30, 204 ivpt#lat 6 51508, 0.0803  4.084 0,827

023,107, 14118136, 444Fivpt#lat 7 51514, 0.145] -0.291 0,570

003,107, 14118147 .EE#Fivptalat. & 51500, 0.2038  -0.360 0525

5003107, 141048, 90#Fivpt#lat. 9 GIGDG, 0.0747  -0.74d 0,445

D023.107,14+10:48, 304F Lupt#latFit  0,00405 0.1172 13,5436 0,1138 -0,0344 4

0023.107.14:18:48, 904Fivpt#laterr  0.00105 0.0025 0.2414 0.1001 0.0048 0,293

093,107, 14118155, 13#Fivpt#lon 1 51533, -0.7642 0,058 0,431

5003107, 14:19:01  5#Fivpt#lon 2 51539, -0.1986 1,038 0,350

0023.107,14:19:07 .59%Fivpt#lon 3 51545, -0.1329  0.942 0,479

0023.107.14:19:13,814Fivpt#lon 4 51551, -0.0672  6.464 1,457

5093107, 14119:20, 07#Fivpt#lon 5 GI558, -0.0017 13,285 0,201

5003107, 14+15:56 . 20#F ivpt#lon 6 GI5B4,  0.0640  7.110 1,473

0023.107.14:19:32 544Fivptélon 7 51570, 0.1996  0.957 0,388 S
00232.107.14115:38, 774F ivpt#lon B G676, 0.1952  0.505 0,522 Gaussian fit +
5023.107,14119:45, 0#Fivpt#lon 9 51582, O0.2609 0,431 0,513 offset + slope

2023, 107,14:19:45, 01#F ivpt#lonfit
2023,107,14:13:45,01#F ivpt#lonerr

000058 0,1267 12,9157 0,4393 -0,0003

3 .
000201 0,0047 0,4043 0,175 0,0084  0,3863 ()F)t-

2023,107,14:19:45,01#F vpt#perforn 0,621 572,2 0,619 15,362 -
2073,107,14119:47, 254F 1vpt#offset  396,8820  9,0075  0,00058 0,00405 1 1 Repeat if not well
2003,107,14:15:47, 254 Lupt#eoffset  306.8820 95,0075 0,00068  0,00405 0,00198 0,00106 1 1 ia  cygnus
Leave telescope ,peaked” on source Page62



LN LT LT =S S =
2023,107,14:15:48, 26#F ivpt#source cuygnusa 190928, 4 +404402 2000,0 2023,107 14115148
2023,107,14:15: 48, 26#f ivpt#site WETTZELL -12,8772 49,1480 20,00 mooe 0 1,00 0,00
2023,107,14:15: 48, 26#f ivpt#fivept azel 2 9 0,50 5§ ia 20,8 0,1256 183,50
. . . . 2023,107,14:15:48, 26#Ff ivpt#origin - 0,0000 00000  0,0016  0,0047  0,0000 O, 0000
Technical UnlverS|ty of Munich 2023,107,14:15:48,30:calofFfp
2023,107,14:15: 48, 208calof ffp/ocalof f
2023,107,14:15:48,308calof ffp/sy=go fivpt &
- 2023,107,14:15:48, 20kcalof ffp/ | +1s
2023,107,14:15:48, 308calof ffp/sy=go fivpt &
How to monitofi s e
023,107, 14:15:54 , 4%%calonfploalon
2023,107,14:15:54, 496calonfpisy=go fivpt &
2023,107,14:15:54,49&calonfps 1 +1=
2023,107,14:15:54 438 calonfp/sy=go fivpt &
Automate.2023+10?,14:15:54.48&ca10n.r’"tur‘n sal on
2023,107,14:15:54 ,4598calon"sy=ssh -1 oper fa3rtw Ausrifsbindinject_snap -w calon &
2023,107,14:15:54 ,498calon"sy=ssh -1 oper fFzdrtw Ausr2sfs/bindinject_snap -w check=-rx &
2023107 ,14:15:54 , 4% calondsy=python AusrZ/opersbindncal .py -0 on &
2023,107 14316500, 68 calof ffp
— 1 1 1 1 2023, 107, 14216200, 684F ivpt#tsys 324,720 9,285 40,295 00,4663
log pOlntlng Deflne |Og flle 2023,107,14:16:06,90#F ivpt#lat 1 51364, -0,2545 0,131 0,518
2023,107,14:16:13 14#fivpt#lat 2 DB137F1, -0,1897 -0,301 0,481

proc=r410 97wz Set procedure With BRezsiioriiaie:s smeiveeniat 3 51377, 011248 -00088 0,486

2023,107,14316425,504F ivpt#lat 4 51383, -0,0601 4,782 0,944

D023,107.14:16:31.834F iupt#lat 5 51303, 0,0047 13,435 1,105
setupsx Setup BBC, ”:, <. SCboozi107.14:16: 38 06#Fivpt#lat B 51396, 0.0895  8.042 1.868
, , 0 D073.107.14:16:44.29#F iupt#lat 7 51402, 0.1343 0,164 0,448

= D027.107.14116:50. 50#Fivpt#lat 8 51408, 01981 0,420 0,573
proc=point Define p0|nt|ng PrOCEE 10714118 50 7w ivpiwlac. 8 siete, o.2638 0688 0.707

. 0073.107, 1411656, 74#F iupt#latfit  0,01544 0.1223 14,3875 -0,4502 -0,0145 G
cygnusa POIﬂt to source 093,107, 1411556, F4#f ivpt#laterr  0,00174 0,0042 0,4128 0,1768 0,0083  0,3875
093,107,14:17:02, 96#F ivpt#lon 1 51420, -0,2610 0,145 0,406
A A it fi 023,107.14:17:09,234F upt#lon 2 51427, -0.1954  0.488 0,357
initp Init flVept 023,107 1417115, d64F uptelon 2 G1435. 01297 -0.048 0.110
i fman Local command to s iriiein | s ke ros vae
+ I 30 B 5N 1vp an + + + +
073.107,14:17:34,134F ivpt#lon B 51452, 0,0673 6,138 2,490
: : 2003.107.14:17:40, 40#Fiupt#lon 7 G1458, 0.1330 0,077 0.419
fivept Start fivept = Off SetS S tiiiride serivouion & oided. 0.19% 0129 0600
p093,107,14:17 152, 87#F ivpt#lon 9 G1470, 0.2643 0,220 0,614
onoff Start onoff = SEF Dsls.107.14:17:5.a74f ivpt#lonfit -0,00165 0,1282 13,4354 -0,0806 0,0022 &

b023, 107, 14117162, 87#Fivpt#lonerr  0,00311 0,0072 0,6568 0,2874 0,0135  0,6269
b023,107, 14317152, 57#Fivpt#perforn 0,645  550,2  0,644 15,975
023,107, 14117152, 74F ivpt#of fset  375,5681  9,1794 -0,00165  0,01544 1 1
0023, 107, 14317359, 084Fivpt#lat 1 51477, -0,2438 1,137 0,350
b023,107, 14:18:05, 314Fivpt#lat 2 51483, -0.1790 0,472 0,612
Raw encoder offsets: Eoe3.107,.14:18:11,534Fivpt#lat 3 51489, -0,1142 1,457 0,361
. . 023,107, 14118:17, 754Fivpt#lat 4 51495, -0,0434 7,907 1,753
azimuth and elevation sz 107,14:18:23, 574f 1vpt#lat 5 51501, 0,0154 13,315 0,827

023+1ﬂ?+14:19:4?+EE#Fiupt#u:uFFset 325,8820 ,0075 000053 000405 1 1
ANZE, 107, 141193247 208 ivpt#xoffeet 320, 8320 39,0075 000058 0,00405 000135 0,00105 1 1 ia

CYONLIES

. . 2023,107, 14118355, 134F ivpt#lon
Offsets corrected for the cosine of second coordinate: 2023&0?‘14:19:01.35#1:1\;&#10”

- i i 2023, 107, 14319207, 594%fF ivpt#lon
Cross elevatlon and eIevatlon 2023, 107, 14:19:13, 81#Fivpt#lon
2023,107,14:13:20, 074f ivpt#lon
2023,107,14:13:26, 30#f ivpt#lon
2023, 107, 14:19: 32, bd#f ivpt#lon
2023, 107, 14:19:33, Fr#fivpt#lon
2023,107,14:13:45, 014f ivpt#lon

f1533, -0.2642 0,058 0,491
71533, -0,1386 1,038 0,350
51h4h, -0,1329 0,342 0,473
51851, -0.0673 E.464 1.457
b1h6a, -0,0017 13,285 0,201
Z1564,  0,0640 7,010 1,423
51570, 0,1236 0,957 0,388
b1b76,  0,1952 0,505 0,522
g1582,  0,2603 0,491 0,613

L0000 = T 5 e R RO

2023,107,14319:45, 01#F ivpt#lonfit  0,00068 0,1267 12,9137 0,4393 -@. @03 3
2023.107,14:13:45, 014 ivpb#tlonerr  0,00201  0,0047 00,4043 0,1785 g4 10,3869
W () d+19+40 (1 #L{uptdrerforn [LE E1Q L
L7, 14313247, Zh%t 1vptot teet 39,0075 000058 0,00406 1 1
2023,107,14 219147, 26#f ivpt#xoffzet 320, 8820 59,0075 0,00058  0,00405 0,00198 0,00105 1 1 ia  cyghus
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How to monitor system quality?

Automated Pointing Model

log=pointing Define log file
proc=r41097wz  Set procedure with BBC, IF, ... settings

setupsx Setup BBC, IF, ... settings
proc=point Define pointing procedure
cygnusa Point to source
initp Init f|Vept Power on source (#ONSO)
; i Power on source with noise diode on (#ONSC)
1fman L OSe
. Local pommand to SWItCh AGC Off Power off source with noise diode on (#OFFC)
fivept Start fivept = offsets Power off source with noise diode off (#OFFS)
lL Power off source with no signal for ,zero®* (#ZERO)
2023,107,14:20:40,51%0n0f f#  source Bz El De 1P Center Comp Tsys | SEFD | Teal(j) Tealir)
023,107, 14120140, Bl#onof F4YAL cugnuza  326,1 8,911 1 r  B208,99 0,9474 49,597 | 735,0f 208,954 0,02
2023,107,14:20:40, Fl#onof F#YAL cygnusa  326,1 8,9 81 2 v B928,99 0,996 44,57 | 741,7] 346,158 0,02
2023,107,14:20:40,5180ncf F4VAL cugnusa  326,1 8,9 1w 1 r  8216,99 0,9452 52,07 | 742,94 296,762 0,02
023, 107,14:20:40, Fl#onof F#YAL cygnuza  326,1 8.9 2u 1 r  B256,99 0,9409 63,27 | 8619 283,311 0,02
2023,107,14:20:40,51#0n0F F4YAL cygrusa  326,1 8,9 3u 1 r  8356,99 0,9531 45,06 702,7) 324,382 0,02
. “ D023, 107, 14120140, Bl#onof F4YAL cugnusa  326,1 B.9 4u 1 r  BS1E,59 0,9499 44,92 673,79 211,766 0,02
Process ,,flvept 2023,107,14:20:40, 51%onof F#YAL cygnusa  396.1 8,9 5u 2 r  8736,99 0,956 52,05 | 833,94 332,974 0,02
“ 2023,107,14:20:40,51%0naf F4YAL cugnusa  326,1 8,9 Bu 2 r  B856,99 0,9619 40,85 ) 732,6 373,088 0,02
and ,,onoff 2023,107,14:20:40, 51%0nof F4AL cugnusa  326.1 8,9 7u 2 r  8896,99 0,9592 43,07 | 739.3 357,040 0,02
2023,107,14:20:40,51%0n0F F4YAL cygrusa  326,1 8,9 Bu 2 r  8936,99 0.9606 47.81) 788.7 343,127 0,02
023,107, 14120140, Bl#onof FYAL cygnusa  326,1 8.9 Su 3 r  2299,99 0,696 63,06 722, 0 5R4, 645 0,03
2023,107 ,14:20:40, Sl #onof F#YAL cygnuza 326,1 8,9 au 3 r  2243,93 0,6780 BE,7H HER0, A 538,700 0,03
2023,107,14:20:40,51%0n0F F4YAL cygrusa  326,1 8,9 bu 3 r  2269,99 0,6684 70,32 HE94,9 515,793 0,03
2022,107 ,14:20:40, bl #onof F#YAL cygnuza 26,1 B,Qcu 3 r  2283,93 0,BB0Z VE,BIQF4E. 4 456,595 0,03
2023,107,14:20:40,51%0n0F F4YAL cygrusa  326,1 8,9 du 4 r 2349,99 0,6929 64,34 573,39 523,204 0,03
2023,107,14:20:40, 21 #onof F#VYAL cygnusa 26,1 8.9 ew 4 r 2369,99 0,6931 61,49 148108 515,371 0,03
023,107, 14:20:40, Fl#onof F#YAL cugnusa  326,1 8.9 ia 1 r  B341,00 1,0857 40,44 § 576, 296,611 0,02
2023,107 14120240, 51#onof F#YAL cygnuza 26,1 8,9ib 2 r 8248,00 0,7727 43,08 ) 596,59 252,805 0,01
023,107, 14120140, Bl#onof F4YAL cygnuza 326,01 8.9 ic 3 r  2281,00 5,097 208,5 [2422. 4 188,538 0,01
<201+ 40, 51 #onof f # SOUrce Bz El De IP Center Comp TaysLSEFD A Tcallj) Tcalir)
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How to monitor system quality?

Automated Pqinting Model 7 “ Videq .

System Status Monitor Mark 5 Remaining Capacity
2023107 14:1423 | LT [ TEAMP[ 123 SLEWING | VSN [ Time [ GB [ % Check U'T

MODE RATE 14:18:51 | NEXT HUMID | 520 RA| 15h 35m 28.40s A | [ |
SCHED=| none LOG=| station PRES | & DEC | 40d 44m ( 2000) 0° 100% (Volume)

CABLE | 0.0¢ 1453 | EL| 54158 - | B [ | |
0 0 [0 0 WIND | 2 | 0% 100% (Volume)

NO CHECK: 1x
i i Lae s
[ Antenna Monitoring |1 Station Monitoring |

RTW ( [2023].107.14:14:25:109 (Offset: D msec) )
Source: Az El Pos

Actual Pos. [2023.107.14:13:46
Time e
Pos. Graph (2023-04-17)
Commanded Pos. 70K - 74.15K
NASAFS Pos. 20K
Com. Pos, Offset [Pressure:
Status

Amb. Temp

Master Clock Offset

Time:-
EFOS30: o O'fpsec
TACI: Lisec

Local Frequency

13 (No active session!
14
15 Pointing (fivept)
T3 =
I;ource vgnusa
Log osition: 271 deg ' 58 dep
el 0 Az Offser 0.02565[deg
T S 1| Bz ofsa 0.01305]3ee
[Status: OK

951178341001
05127 8848.00 0.864

afepo

7. move to standard stow position
na' ACK

lagr=flagr antenna, off-source
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Schedule an Automated Pointing Model with ,,acquire”

Setup: Process ,,acquire‘:

Configure ,ctlpo.ctl”

. proc=r41097wz
_ setupsx
proc=point
initp
acquire T
4 LOG
o — ,sx.log“
: -
kill

Page66
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Schedule an Automated Pointing Model with ,,acquire”
X

File Edit Graph Data Sigma Source | Statistics

< TIm

ElavEtiEn Mo source |WETTZELL AZEL antenna
L s =l 1 | |
il 3c84 0 n
+ taurusa g p t
Casa v -
»
- cygnusa . s 2= e 0
\ e ‘ » "
° ] Azimuth..;
: ] Elevation:
® = KEL-offset:
: H EL-offset;
* ] HEL-sigma.:
: ] EL-sigma.:
: ] Source...:
| Elevation:
45 | L
Horz-min.: |0
Horz-max.: |360
Wert-min.: 0
Wert-max.: lag
L z
FY Autoscale horz-axis |
o ! il
: Autoscale vert-axis |
R s
(]
&
s \
U_ =
0 180 360
Azimuth

Ready.

#Points: 961/961 |
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Schedule an Automated Pointing Model with ,,acquire”

X Pointing data plat - O X

Eile Edit Graph Data Sigma Sgurce| Statistics

No source |WETTZELL AZEL antenna

EL-offset
0.02364 1+ 1 1 ‘t
y T 3c84 B g np|
taurusa
casa
+ cygnusa

Azimuth,.:
Elevation:
KEL-offset:
EL-offset:
KEL-sigma.:
EL-sigma.:
Source...!
Elevation:

0.00281 |
Horz-min.: 0

0 Horz-max.: 90
Vert-min.: -0.01802
Vert-max.: 0.02364
Autoscale horz-axis
Autoscale vert-axis
-0.01802 | i - |
0 a5 90
Elevation
Ready. #Points: 961/961

Page68



LEas o B
Technical University of Munich 1Sk FESG \{/b TI.ITI

How to monitor system quality?

Additional monitoring

VLBI Station Monitoring and Archival System (MAS) & FS Display
Server: NASA FS

eRemteCtrl & ZABBIX & SysMon: Wettzell Observatory

“MoniCA”, “openMoniCA”: Australia Telescope National Facility and
AuScope geodetic VLBI Telescopes

Radboud Radio Lab VLBI monitor: EVN, mm-VLBI
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How to monitor system quality?

Additional monitoring
VLBI Station Monitoring and Archival System (MAS)

Collectors Databaze Clients Users

Telegraf

Influx CLI

InfluxDBE
Custom

(Go/Python/
shell/..)

Kapacitor Alerts

https://nvi-inc.github.io/mas/
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How to monitor system quality?

Additional monitoring
VLBI Station Monitoring and Archival System (MAS

itivity # =

Elevation

Receiver Sensitivity at GGAO

1

RODBE-A hPol RDBE-A vPol

chand Mac 1
chanS Mac 1625
chané M

dmc 1454

RDBE-B hPol

RDBE-C hPol RDBE-C vPol

chand Mmc 7046 K

chan Max

Rl

RDBE-D hFol RDBE-D vPol

Lol ZE Lt b I

A
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How to monitor system quality?

Additional monitoring
VLBI Station Monitoring and Archival System (MAS)

L ER GGAD Engineering / GGAD Cryogenics # of Cl’yOgemCS at GGAO

100"

Elevation

50

2

= abennEmESn

He Supply Pressure He Retum Pressure

70K Temp 20 K Temp

Vacoum Pressure Site Temp
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Additional monitoring
VLBI Station Monitoring and Archival System (MAS)

BH GGAO Engineering / GGAD Met & =2 Meteorology at GGAO

o

it o )
mw&l{i}wﬁﬁﬁw i p Mo AN Ay ww‘r’m-w st A V%Mww.f A/ ‘-._/r- A A mhﬁl‘l HH'H"% o ‘> “%ﬁiﬁiw i&bﬂ*’ffb m‘i\ . ok

20:00 00:00 Iri-0a o D300 04 000 1000 1200

= flax wm Mesn m= Min
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How to monitor system quality?

Additional monitoring

FS Display Server to get log messages

+-------fsserver--------+
e e |
| |¥s| | autoftp | ... |
e e |
+- - -+
|
|
e + | e +
| fsclient <----/ \----» fsclient |
dmmmm - + dmmmmm - +

https://github.com/nvi-inc/fs/blob/main/misc/display_server.md
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How to monitor system quality?

Additional monitoring
eRemteCirl & ZABBIX & SysMon: Wettzell Observatory

System Status Monitor Mark 5 Remaining Capacity
2023 110.13-35:04|UT | TEMP| 8.7 | ] SLEWING [ VSN I Time I GB [ % Check UT

MODE RATE 13:15:00 | NEXT HUMID| 736 RA|[ 00k 00m 0.00s A [ [ [
PRES | 5410 DEC| 00d 00m [8) 0% 100% (Volume)

CABLE | 0.00638% AZ[ 00000 | EL[ 0.0000 [ B [ [ [
WIND| 15.12 DIR| 309 [ 0% 100% (Volume)

NO CHECK: rx

Select Quality Monitoring: [Systsm Temperaturss v | | | Antenna Monitoring | | Station Monitoring |
— - RTW ( [2023].110.13:39:04:168 (Offset 0 msec) )
System Temperatures Azimuth Elevation
Eol  oo0 [TV oo [0 60.0452 25,0152 : £023.110.13:38.52
TR ¢ Time:
| [ 000 [@eNl 000 [§ig) Pos. Graph (2023-04-20)

BBC Freq Ts-U TsL 60.0182 C ded Pos. 2:4.9996 0K 7104
01 0.00 0.0000 NASAFS Pos. 0.0000 20K 20 46K
02 0.00 0.0310 Com. Pos. Offset 0.0196 [Pressure 0.87/110"-6 mbar
03 0.00 STOP Status STOP [Amb._ Temp - 12 81fF¢c
04 0.00 Status messages
e 1o [Azimutt] = [Genaral] [Elevation] R Master Clock Offset
06 000 Stop ACU tipe: RTW Stop Time:

07 0.00 Stow pin retracted Reduced internal limits che Stow pin Tetracted ~ G
038 0.00 e made inachie > [EFOS39: "~ Jusee
09 0.00 » ’ ; =_0.6)
T 500 TAC2: Lisec
11 0.00
) 0.00 Local Frequency
13 0.00 No active session!
14 .00
5 0.00 Pointing (fivept)
16 0.00 Time: 2023.107.14:19:
Source: cvenusa
[Position: 325 deg /9 deg
Az, Offset: 0.00038[deg
[Az Offser: 0.00403deg
Log Status: OK
SR . (Load separately)
1 20% for de =

ter than 202
than 20% for

NG: S
br) Break Detect

antcn#ACU: move to position of Cassiopeia A
anten=Refraction corr: 8.90 deg Cel., 042.00 hPas, 74.70 %, NO RAIN
Azimuth] Axis disabled

SGeanten{ERROR] ACU: [levation] Axis dsbled F S We b S e rve r

tenna=safepos
anten=ACU: move to standard stow position
5 30/antenna’ ACK
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Additional monitoring
eRemteCirl & ZABBIX & SysMon: Wettzell Observatory

Global NASA FS
Network ZABBIX Output
Status Server . remotely
attern extraction
e.q. accessable
“041.9” e

is extracted from
“<I—ERC::PRESSURE--> 941.9<!-- -->”

NASA FS
Screen

Monitoring-
Bypass
——

=>» see Lecture IVS Seamless
Auxiliary Data Archive (SADA)

Mark6
Screen

This project has received funding from the
European Union’s Horizon 2020 research and
innovation programme under grant agreement No

730884 - JUMPING JIVE Page76
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How to monitor system quality?

Additional monitoring
eRemteCitrl & ZABBIX & SysMon: Wettzell Observatory

WETTZELL 000_NA eld System: Fi WETTZELL | | NASAHReldSystem: TS WETTZEL SAHeld em: TSYS Lower Channels WETTZELL_000_NASAF
00 c*

Receiver Sensitivity at Wz '
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Additional monitoring

eRemteCitrl & ZABBIX & SysMon: Wettzell Observatory

ZABBIX Monitoring iwenfory Reports  Configuration  Administration

Dushbosrd  Problems  Ovendsw  Web  Lassidats  Graphs  Screens  Maps  Discousry  Services

Screens

WETTZ13N Dewar: TTW1Dewar_Pressure
0.0 mhar

0.8 b

50 mbar
B.E mber
B.6 mber

B miber

st
WETTZ13NDewar_fressure  |avgl 997 mbar

WETTZ13N Dewar: TIW1Dewar lempCalibratic

213NDswar_Tempia

WETTZ13N Dewar: TIW1Dewar_TermpOk
15 nokis

140 roks

last
WETTZ13NDewar_TempHeachedOk  [avg]l D nokjok

Haostissues

Cryogenics at Wa + -

WETTZ13N Dewar: TTW1Dewar DewarCryolemperatures

i Wi max
WETTZL3NDewar_lemplryo  |avgl 1% 0K 28691k 201K

WETTZ13N Dewar: TTW1Dewar_Alarm
15 trueital

10 biugitalse
5 tugfalse
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How to monitor system quality?

Additional monitoring
eRemteCitrl & ZABBIX & SysMon: Wettzell Observatory
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