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Introduction: The Next Generation Field

System (NGFS)
B
)

e Drivers:

* VGOS: Broadband feeds and
receivers, digital back ends and
high bandwidth networks
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* Up to 10 stations in the NASA g P etwork
Space Geodesy Project (SGP) Com s
network, controlled and
monitored centrally with stations
unattended f
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Introduction: The Next Generation Field
System (NGFS)

* Aims:
* Support SGP VGOS stations,
* Can be effectively maintained,
» Adaptable to future technological developments (extensible),
* Capable of a high level of automation.

2019 - 2021 2022 2022 —2024?

What? How? Do it

Requirements Development strategy Write and test software




NGFS Development Path

While the NGFS is being built, we are developing the techniques
required for automation, using the existing Field System and a test VLBI
Operating Centre (VOC).

Two initial applications at the station end of the operations network:

1. Fesh2
2. SGPAutomate

Testing on Field System at Hobart (thanks!), then SGP sites



Fesh2: Automated schedule file preparation
at the station

* Keeps a local, current version of Master files
* Checks all IVS servers for latest schedule file
e Automatic processing with Drudg

* Can be run once or in monitoring mode with continually updating
status reports

* Checks if local files have been modified and won’t overwrite by
default.

* Can run as a foreground task or in background as a service
* Compatible with Python 3.5 and above



Fesh? in action

Fesh2 status for Ke
Fesh2 is running. Press 'P' for details.

Master files
UT of latest download:
24h sessions: 2021-10-29 21:05
Intensive sessions: 2021-10-29 21:05

Sessions in the next 14 days:

aua082 2021-11-09 17:30 Yes
aov065 2021-11-16 17:30 No

Key:
[*] Age = time since the schedule file was released.

Next update in 23 s




Where do | get Fesh2?

* May be released with the next FS update (10.1)
e Or if you can’t wait, get in touch: jejlovell@gmail.com

Next steps

* A VOC version that will:
* Notify SGNOC of schedule status at the station

* Receive push notifications of schedule changes rather than regular polling of
VS servers

* Proof-of-concept only at this stage



2. SGPAutomation

* Software is intended to be highly configurable to suit individual
station needs.

* |t covers:
* Pre-session procedures and checks
* Start session procedures
* |In-session checks and monitoring
* Post-session procedures



SGPAutomation GUI main page

Status summary

SGP Field System Automatien

Current Statt
Scan:  Unknown / O ne ta b pe r
Antenna: Unknown
Receiver: Unknown
DBE: Unknown Sta ge
Recorder: Unknown
PreSession StanExpeﬁmmSession ] B _J Ta S k I | St
Task Wait?  Status
M NTP Checker int = =  — }
W Start FS log file info - Done log | | Task to do (Selectable)
W Check RDBE Status info e——Doge g | un NG
M Check Mark 6 Status info [ Do run 1
= IECTI Documentation
® Check MCI Status info r Done log \L e
M Mount Marké Modules info r Done log m_ N . . . 5
M Verify RDBE Time, offsets and VDIF epoch info r Done log | run | Wa It b efo re continuin g .
M |nitialize the pointing config, go to a cal source info | Done log | run | \|
M Set mode and attenuators info r Pending log I run I St a t us
M Check the RDBES are healthy info r Pending log | run |
M Check antenna pointing info [ Pending log | run | V o
iew lo
M Make a test recording info [ Pending log I run I g
-
—Console
22:41:54: CheckTiming: INFO: Module b is 0K
22:41:54: CheckTiming: INFO: Module c is 0K
22:41:54: CheckTiming:INFO: Module d is OK
22:41:54: CheckTiming: INFO:
22:41:54:InitializePointing:INFO: Attempting the following task: Initialize the pointing config, go to a cal
;gl:;i?SNInitializePointing:INFO: The Task "Initialize the pointing config, go to a cal source" completed su
ccessfully.
22:41:57:InitializePointing:INFO: Source command started.
22:42:08: AutoGui:INFO: Error window
22:42:16: AutoGui:INFO: Error window
Log search: ] Find Clear |




Summaries of individual task activity can be shown via a the
log” button.

This task was executed successfully
Executed at 208/08:41:50
Summary: Mark6 looks OK. System ID Mark6-4135, Command set 1.2, cplane version 2.0.1-21

Log messages:

2021.207.22:41:49.902:CheckMarké — INFO - Attempting the following task: Check Mark 6 Status
2021.207.22:41:50.85:CheckMarké — INFO - The Task "Check Mark 6 Status" completed successfully.
2021.207.22:41:50.85:CheckMarké - INFO - Marké looks OK. System ID Mark6-4135, Command set 1.2, cp
lane version 2.0.1-21
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SGPAutomation GUI main page

Status summary

SGP Field System Automatien

Current Statt
Scan: Unknown / O n e ta b p e r

Antenna: Unknown

Receiver: Unknown St a g e

DBE: Unknown
Recorder: Unknown

PreSession StanExpeﬁm&ssion ] -

\

Task list

Task Wait?  Status
® NTP Checker ik = 5 log : }
W Start FS log file info - Done log | | Task to do (Selectable)
W Check RDBE Status info MomeeDane__ log | | TN
M Check Mark 6 Status info [ Do run g
—s | o | Documentation
M Check MCI Status info - Done ]
® Mount Mark6 Modules info n Done log m_ v ; ] o
M Verify RDBE Time, offsets and VDIF epoch info [ Done log rur, Wa It b efo re CO ntl n u I n g U
M |nitialize the pointing config, go to a cal source info | Done log | run ™ N
M Set mode and attenuators info r Pending log I run I St a t us
M Check the RDBES are healthy info r Pending log | run |
M Check antenna pointing info [ Pending log | run | o
View log

M Make a test recording info [ Pending log I run I

Go >

oo ! Run the task

22:41:54: CheckTiming: INFO: Module b is 0K
22:41:54: CheckTiming: INFO: Module c is 0K
22:41:54: CheckTiming:INFO: Module d is OK
22:41:54: CheckTiming: INFO: -

22:41:54:InitializePointing:INFO: Attempting the following task: Initialize the pointing config, go to a cal

Start/stop task sequence

source

22:41:57:InitializePointing:INFO: The Task "Initialize the pointing config, go to a cal source" completed su

ccessfully.

22:41:57:InitializePointing:INFO: Source command started.

22:42:08: AutoGui:INFO: Error window /

22:42:16: AutoGui:INFO: Error window —_— Log

Log search: ﬁund Clear

- «\"/
Search log messages




When operator input is required, a dialog is shown.

This task is not yet implemented and must be done manually

This task is not yet implemented and must be done manually

Mount and check Mark6é modules.

Follow these notes before proceeding (taken from Dave Horseley's documentation on setup
procedures)

1. Check status:
mk6=mstat?all
After the two fields: return code and cplane status (hopefully mstat?@:0) there are 10 field
S per group:
group:slot:eMSN:#disks found:#disks nominal:free space:total space:statusl:status2:type
It may be easier to read if individual groups are queried; eg. for group 1:
mk6=mstat?1

2. If the module has already been initialized, i.e. statusl is initialized, and the data
is no longer needed (be certain first), erase it:
mk6=group=unprotect:<group>
mk6=group=erase:<group>
If the module has not been initialized (statusl is "unknown" and no eMSN?), initialize it:
mk6=mod_init=<slot#>:<#disks>:<MSN>:<type>:<new>
For example
mk6=mod_init=1:8:HAY%0001:sg:new

3. Create, open and mount the group:
mk6=group=new:<slots>
mk6=group=mount:<slots>
mk6=group=open:<slots>
(Slots is a list of slot numbers included in the group, without any seperators, eg <slots>=1

4., To query if the group is created properly:

OK to continue to the next task?




The text-based interface is more limited than the GUI but is
available if preferred.

python SGPAutomate.py

python (python)

:__main
:__main
:__main

_main__:NTP Checker
:__main__:Stop the schedule
:__main__:Stop the multicast logging
:__main__:Check antenna pointing
:__main__:Prompt the operator to send the end message email
:__main__:Prompt the operator to send test scan data files
:__main__:Transfer the log file to CDDIS and Haystack
:__main E-transfer data at KPGO
sSEmainss:

INFO: __main__:Thread for sequence PostSession. Waiting for event to set.

[?] Which sequence do you want to run? [navigate with the up and down arrows, press [Return] to select: Pre-session

Session start
During Session
Session end

The following tasks will be executed:

NTP Checker

Start FS log file

Check RDBE Status

Check Mark 6 Status

Check MCI Status

Mount Mark6 Modules

Verify RDBE Time, offsets and VDIF epoch
Initialize the pointing config, go to a cal source
Set mode and attenuators

Check the RDBEs are healthy

Check antenna pointing

Make a test recordi

[?] Do you want to execute this sequence of tasks? (y/N): l
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SGPAutomate is configurable

You can configure the tasks to be done for each stage (e.g. a task list for pre-
session)

Commented template code is provided to help in writing new tasks



What next?

* VOC communications
* Complete implementation of main tasks for SGP sites
* Eventually make available through FS distribution.



Thankyou. fou sl

not enter a
race condition

“...standing on the
shoulders of Giants.”

—|. Newton
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Configure tasks and task sequences

Order tasks in a sequence. Can
be re-used




Coding the tasks

* Use code templates
to build new tasks

.message, sched_name = .get_next_session()
.ok:

log_name = .format(sched_name .config[ 1.lower())

fsc = open_FSCommand ( )




