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Big question

• How do we get to your data?

– Easy… or not.



Experience Index

• (def.) A merit system to identify the impact of 
design on user experiences 

– “great”, “good”, “not-so-good”, “poor” experience

– The merit system identifies key drivers for a great 
experience

The goal: 
Build great GIRO services that keep people coming back.

How do we do that?



What do we all want?

• Model ionosphere

• Study processes

• Locate relevant data

• Access data quickly

• Get good quality data

• Avoid format problems

• Avoid fighting computers

• Publish quickly

• Enjoy life

GIRO 
Users:

• Enjoy life

• Make GIRO a powerful 
tool

• Cut development costs

• Cut maintenance costs

• Cut troubleshooting costs

• Cut documentation costs

• Cut computer HW costs

• Cut networking costs

GIRO 
Crew:

© NASA HPDE 



Lowell GIRO Data Center: LGDC



What do you want from LGDC?
YES PLEASE

• Search and locate relevant 
data

• Access data quickly

• Trust data quality

OH NO!

• Missing data
– Incomplete data

– Wondering if data are 
incomplete

• A long wait

• Unknown format

• Data errors
– Autoscaling



What do we want from LGDC?
YES PLEASE

• Everything works without 
our supervision: 
– Ingestion 

– databasing 

– frontend servlets

– real-time processors

– backups

OH NO!

• Cyber-attacks

• Vulnerability prevention 
duties (upgrades)

• Online software crashes

• Computer failures



GIRO Web Portal, giro.uml.edu



Success Story: Latest displays
Latest Local Ionogram Latest GAMBIT Local Weather

https://lgdc.uml.edu/rix/gambit-local-nowcast?charName=foF2&site=LL721https://lgdc.uml.edu/ionoweb/latest?&ursiCode=LL721



Success story: ionogram browser

The main source of DoS and DDoS



Success story: ionogram browser



Ionogram viewer overuse
• Requests to plot an ionogram image coming in at unreasonable pace (<1 Hz)

• These are robots of course, but built by clever humans
• There are 45,000,000+ ionograms, what are they thinking about? 

– It will take 2+ years per user to get images
– There will be millions more ionograms in 2 years



Data Avalanche at LGDC

• DIDBase (since 2001):

– 45.0 million raw ionograms

– 61.5 million SAO scalings

– 1.3 billion FastChar values

• Hats off to Firebird DBMS

If process 200 ionograms/day, 
then ~800 work-years are 
needed to look at these 
ionograms

By that time, new millions of 
ionograms will be available to 
process



Success story: FastCar



Experience index of LGDC Services

• How do we access data better?

– Faster

– More conveniently

• How do we have entire data?

– LGDC to store all ionogram data ever collected by 
human civilization



Quick-access tools

• SAO Explorer is not a quick access tool

• Quick access:
– FastChar table in DIDBase

– GAMBIT

– Servlets/API
• Various latest displays

• MUF Computations using ionograms and raytracers



MUF Computations
• Digisonde *.MUF files
• LGDC resources

– MUF servlets (Digisonde sites, any D)
• /fastchar/getmuf servlet
• https://giro.uml.edu/rix/MUF/ landing page

–  GAMBIT MUF3000 (global map, IRTAM weather)
• /rix/gambit-muf-message

– RayTRIX CQP (any radio link, 2-hop supported)
• https://giro.uml.edu/rix/oi-synth/



Use GAMBIT instead of DIDBase

• Separate database from DIDBase

• Holds foF2, hmF2, B0, and B1 observations

– 24-hour timelines per station

• Also, IRTAM(ss) coefficients

• Data access servlets available

– global (needs authorization)

– local for each site (..)



Not very popular: animated maps

https://giro.uml.edu/IRTAM



“Weather-minus-climate” maps

Use MUF(3000) instead of B0?
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