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GMS Project Status

PI 8 GMS System was released as open source Dec 2019

During 2019 AFTAC asked Sandia to “pivot” the GMS program

> “to provide operational functionality sooner, with incremental upgrades delivered to the
operational US NDC, rather than entire system delivered at the end of the program as
originally planned”

> This involves significant new infrastructure, operationalization, deployment, and testing effort

GMS started pivot in Pl 10
o To get started, GMS is developing an operational Station SOH Display
o Described by the Monitors Station State-of-Health use case and storyboards
o Several “capabilities” over a number of Pls

Future priorities and capabilities are being discussed



Monitors Station State-of-Health Use Case

UC Brief Description:

*This use case describes how the System User monitors station state-of-
health (SOH). The System User views current station state-of-health (e.g.,
state-of-health values reported by the station, timeliness of waveform
data intervals, station processing statistics and thresholds, and waveform
QC masks) to detect problems with station data quality and availability.

Key concepts from the UIS:

*The focus of this capability is on real-time station state of health (SOH).

*This capability is intended primarily for use by the System Controller.
However, other system users (e.g., Analysts) will likely also find it useful.

*Incoming station data is monitored on a per-station basis and issues are
addressed as needed.

*Users need to view both individual station status as well as the overall
status of networks of stations.

*Displays provide users with an at-a-glance view of station SOH plus the
ability to drill down into the details of a specific station.
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| Station SOH Capability Displays

|Slolum SOH Overview \

Summary Level

Filter Good / Acknowledged | v]

Group 1 @

47 Group 2 °

Lost updated: ##/8#/#888 58888

52 Group 3 0

Update interval: 1 minute

49

Needs attention:

Needs attention:

Needs attention:

P = P

=P e

=?

Good /Acknowledged:

Good /Acknowledged:

Good /Acknowledged:

oY

e e

ISlahon SOH Details \

Filter Good / Acknowledged | ]

Needs attention:

Last updoted ##/8#/8888 a8 8888

Update interval: 1 minute

Fumﬂ'Lmsm ]

Drill-down

[rovmiorme s e\ acrmosn compietmnmss \omvrerment\

XXXX
XXXX
XXXX
XXXX
XXXX

XXXX
XXXX
XXXX
XXXX
0 Grow e
Bl Evente
[ Preferred location solution
] Non-preferred location solutions
[ Associoted signal detections.
0 L bounds
Good/Acknowledged: o
[ Associcted
Group Latency (s) ) Unossociated
XXXX [E] Geogroshic regons

O

0 At active

[ Allingctive

[J Regon A

[ Regon B

[ Regon C
5] Cortinious tiveshold svonfiring
] Geogroshic date

[ Political boundaries.

[ Cities

Con (dea)

] )

- .

08 00

#5.08

XX
o
xxxx
xx0x
00
00

S [Tost
xxxx s8/28/2m8 208 20

oo s0/88/208000 00 00 000
xocxx 4u/au/ansunn 80 00 380
xoccx sa/s8/snss0n 8500288
XXX sa/88/a8880505 08 880
oo sa/88/0ns00n 00 0n 000

A sotgood
2\ sot wamning

A sonbad

i - o i i |
Category | Type | Count | Channel
0 data authentication | authentication 2 PS24-01(15%), PS24-03 (15%)
| e o
pipeline processing | dead channel 1 PS24-07 (100%)
I L e siosfiarocessie | s 1 |esze-os o
pipeline processing | spikes 3 PS24-03 (8%)
e pipeline processing | channel cals 1 PS24-06 (10%)
Lsisoss wncsmesms
— |
Station PS24
[wovetormffrowe orency YaCmosk Ycompleteness Yerveonment Miasing data \
e e e e e e
S
k-
g
S
= o o e . o o e
Opsza.01 Missing dota trends for. [Past 24 hours | ~] Start tme: [35 7w /sass sesses | (5 Endtme [53 an /mese sesnes | 0
Sree
i ”
oz 3
g
Opszs-08 H
s §
S
k-
i

Last updated: #a/sa/asss sessss  Update interval 1minute

Lotency (s)

Station XXXX - Environment \_

Last updated #a/#a/wass sews#s  Update interval 1minute

| -

Authentication seal broken

'CHOS ‘CHO6. ‘CHO7 ‘CHO8 Clipped

atenc tend fo [FortZa e [=]  Stort e [FE TR amn auw ] (i) e [Frremrmmmrarerer] )

‘Average latency (s)

. GPS synchronization over threshold

Backup power unstable

Clock differential over threshold
Clock differential too large
Dead sensor chonnel

iff?i‘fiig

cHot

Latency (s)

| (| — i

] I [ ——

LLEEEINAY

————— cHos.

Time.




GMS Station SOH Capabilities

Initial (P1 10-11)
° CD1.1 only, 100 stations
° Processing for Missing Data, Latency, Station Environment Issues
o Qverview and Details displays — status roll-up w/ acknowledgement
o Current view for Missing, Latency, and Environment drill-down displays

Intermediate (Pl 12-13)
° CD1.1 only, 300 stations

o Store SOH data for trends, restart w/ state

o SOH Status History display

° Trend view for Missing, Latency, and Environment drill-down displays
o Data Availability (workflow) display

Complete (TBD)
o Other protocols, 1000+ stations

o Waveform processing for Station Noise, QC Masks
o Waveforms, QC Masks, Noise, Map displays



Initial Station SOH Capability Displays
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Initial Station SOH Capability Displays
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Initial Station SOH Functionality

SOH Workspace displayed in browser on

OPS

SOH Overview Display

 Displays roll-up current SOH status for

each station

 Stations organized by Station Group
« Changes in status are flagged as needing

attention

« User acknowledges status changes,
moving the station to the lower panel

SOH Details Display

* Shows per-station status for Latency,
Missing Data, and Environmental Issues

 Status changes and acknowledgements
synchronized with Overview Display
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| Pl I'l Priority |: Drill-down Uls

Uls showing detailed information about Latency, Missing Data, and Environmental Issues help
users troubleshoot specific issues on a selected station

Station: XXXX Last updated: ##/##/8#888 ssss as Update interval: 1 minute
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| Pl Il Priority 2: Capability-based rollup

In PI 10, we implemented a pure “worst-of ” SOH status rollup — which alerts users to azny 1ssue
on a station

A second capability-based rollup helps users prioritize which issues to troubleshoot first based
on impact to the mission
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| Pl I'l Priority 3: Quieting issues on problematic stations

As of PI 10, users are not notified of additional status changes for issues that have already been
acknowledged within a configurable period of time (i.e., a “quiet” or “cool-down” period)

Users would like to be able to extend that “quiet period” for issues that can’t be fixed
quickly — this prevents repetitive notifications for the same issue and helps ensure that users
see notifications for any new issues that arise on the same station
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| Architecture Overview
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