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Spaceborne Computer (SBC): Start with Video 
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1 -- SBC-A Mission to Mars_ HPE Conquers Space and Time.mp4
1 -- SBC-A Mission to Mars_ HPE Conquers Space and Time.mp4


Spaceborne Computer (SBC): Mission/Science Objectives

1. Test / Fly Unmodified COTS High Performance Computer (HPC) systems

2. Conduct a long duration study on running and managing COTS HPC systems in space for 1 year

3. Explore the conditions / parameters under which correct operations can continue

– Paraphrased with Details:

– Can we packaged a pizza box server for space flight?

– Will it survive the g-forces, vibrations, “shake, rattle and roll” of launch?  ( -2 to +6 Gs )

– Will it survive stowage? (in the cold darkness of space?)

– Can it be installed?

– Will it power up and operate?

– If operating will it give the right answers? 

– Will the “data center” support be sufficient?

– Will it give the right answers for a year? 
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Spaceborne Computer (SBC): TeamOfSeven
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Eng Lim Goh, PhD

Principal Investigator, PI

David H. Petersen

Co-PI & PD-Hardware

Mark R. Fernandez, PhD

Co-PI & PD-Software

Robert J. Behringer

Regulatory Engineer

Michael D. Scott

Mechanical Design

Calendra J. Szulgit

Technical Writer

John J. Kichury

Software Engineer



Spaceborne Computer (SBC): Why? 
… 1st COTS TeraFLOP in Space  One Step Closer to Mars
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Spaceborne Computer (SBC): Why?  
… Before We Go, We Have to Know.
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Spaceborne Computer
(Focus on Non-Flight: Science, …)

- Traditional modeling and simulation
- Signal processing
- Image processing
- AI/ML/DL
- Data processing

- …

- 32-core
- COTS, unmodified current-gen hardware
- “HARDened with SOFTware”
- << $200,000 

Core Computer Systems
(Focus on Flight)

- Propulsion
- Guidance & Navigation
- Communications
- Thermals
- Electrical

- …

- 1 and 2 core
- “Rad Hardened”
- Older generation
- Around $200,000 each



Spaceborne Computer (SBC): 4th Graders to Grad Students
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Spaceborne Computer (SBC): Aerospace Grad Students
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“Heat generated by laptops does not rise but stagnates 
around the laptop, so additional forced ventilation is 
required.”



Spaceborne Computer (SBC): EXPRESS Rack Locker
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Spaceborne Computer (SBC): Map of Florida 
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Spaceborne Computer (SBC): Map of Florida 
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Spaceborne Computer (SBC): Buzz Aldrin Talk Before Launch
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Spaceborne Computer (SBC): Buzz Aldrin Talk Before Launch
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Spaceborne Computer (SBC): Mark’s Cell Phone Video
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vlc-record-2018-03-22-12h32m48s-launch-video.mp4-.mp4
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Spaceborne Computer (SBC): SpaceX-12 Launch
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43-second-spacex-12-launch.mp4
43-second-spacex-12-launch.mp4


Spaceborne Computer (SBC): SpaceX-12 Launch  T+11 seconds
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Spaceborne Computer (SBC): SpaceX-12 Launch – Cell Phone
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SBC: SpaceX-12 Launch!    Monday, 14-Aug-2017 @ 12:31 p.m. EDT
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SBC: SpaceX-12 Launch!    Monday, 14-Aug-2017 @ 12:31 p.m. EDT
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SBC: SpaceX-12 Launch!    Monday, 14-Aug-2017 @ 12:31 p.m. EDT
………. And Landing!!!    Monday, 14-Aug-2017 @ 12:39 p.m. EDT 
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Spaceborne Computer (SBC): Where is SBC Destined?
The U.S. Destiny Laboratory on the International Space Station
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Spaceborne Computer (SBC): Where is SBC After Launch?
… Within the Dragon Spacecraft, Waiting Patiently for Installation…
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Spaceborne Computer (SBC): The SBC Installation begins…
… After a Month in (storage in) the Dragon Spacecraft
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On September 14th, 2017 ISS 
Astronaut Mark VandeHei
preparesfor the installation 
of Spaceborne Computer.
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Spaceborne Computer (SBC): SBC Installation
… Retrieving Spaceborne Computer from the Dragon Spacecraft
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ISS Astronaut Mark VandeHei
completes his preparations 
and then floats out of the US 
Destiny Lab to retrieve the 
Spaceborne Computer.
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Spaceborne Computer (SBC): SBC Installation
… Retrieving Spaceborne Computer from the Dragon Spacecraft
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ISS Astronaut Mark VandeHei
completes his preparations 
and then floats out of the US 
Destiny Lab to retrieve the 
Spaceborne Computer.
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Spaceborne Computer (SBC): SBC Installation
… Preparing for the SBC Installation in the Overhead (Ceiling)
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The 124 pound Spaceborne 
Computer is effortlessly 
movedinto the US Destiny 
Lab, ready for installation into 
EXPRESS Rack 6. 
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Spaceborne Computer (SBC): SBC Installation
… From the “floor” looking up, the SBC Installation is Nearly Complete
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Spaceborne Computer is 
mounted άƻǾŜǊƘŜŀŘέinto 
EXPRESS Rack 6 of the US 
Destiny Lab, ready for final 
connections.
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Spaceborne Computer (SBC): SBC Installation – Complete!
… Music to our ears!
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“Spaceborne Computer, you are go for op’s.”

- Operations Lead

- Marshal Space Flight Center
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Spaceborne Computer (SBC): SBC Installation – Complete!
… Music to our ears!
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Spaceborne Computer (SBC): SBC “Remote” Login
… “Remote” Gets a Whole New Meaning!
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Spaceborne Computer (SBC): SBC “Remote” Login
… A TeraFLOP of COTS Performance in Space ! ! ! 
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Spaceborne Computer (SBC): SBC “Remote” Login
… A TeraFLOP of COTS Performance in Space ! ! ! 
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Spaceborne Computer (SBC): HPCG
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Spaceborne Computer (SBC): HPCG
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Spaceborne Computer (SBC): Awards
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Spaceborne Computer (SBC): Awards
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Spaceborne Computer (SBC): Hyperion Report
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Spaceborne Computer (SBC): Awards
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Spaceborne Computer (SBC): Awards
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Spaceborne Computer (SBC): Lockers
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Spaceborne Computer (SBC): Lockers
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Spaceborne Computer (SBC): Lockers
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Spaceborne Computer (SBC): Fun Along the Way
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Spaceborne Computer (SBC): Pi Day 2018 – 6 months Operational
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Spaceborne Computer (SBC): 1-Year Launch Anniversary!
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Spaceborne Computer (SBC): 1-Year Launch Anniversary!
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Spaceborne Computer (SBC): Anomalies
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Spaceborne Computer (SBC): Anomalies

1. Smoke Detector
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Spaceborne Computer (SBC): Anomalies

2. Inverter Replacement
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Spaceborne Computer (SBC): Anomalies

3. Knee to the RPS
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Spaceborne Computer (SBC): Anomalies

4. Smoke Detector / RIC
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Spaceborne Computer (SBC): Latency
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Spaceborne Computer (SBC): Loss of Signal (LOS)
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Spaceborne Computer (SBC): Loss of Signal (LOS)

8 this hour
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Spaceborne Computer (SBC): Loss of Signal (LOS)

8 this hour

8 this hour
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Spaceborne Computer (SBC): Loss of Signal (LOS)

8 this hour

8 this hour

8 this hour
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Spaceborne Computer (SBC): Plan Ahead… LOS & Networking
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GMT 2018-03-22 15:54:34:044 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed 

GMT 2018-03-22 15:56:08:948 Info: HPEG General Message: Information (0): Ku Forward is now AOS: packets will be processed

…

GMT 2018-03-22 16:40:18:100 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed 

…

GMT 2018-03-22 17:22:19:007 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed 

…

GMT 2018-03-22 18:17:17:608 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed  

…

GMT 2018-03-22 19:01:34:123 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed 

…

GMT 2018-03-22 20:39:10:361 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed 

Hour LOS
Loss of Signal



Spaceborne Computer (SBC): Plan Ahead… LOS & Networking

61

GMT 2018-03-22 15:54:34:044 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed (1)

GMT 2018-03-22 15:56:08:948 Info: HPEG General Message: Information (0): Ku Forward is now AOS: packets will be processed

…

GMT 2018-03-22 16:40:18:100 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed (4)

…

GMT 2018-03-22 17:22:19:007 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed (9)

…

GMT 2018-03-22 18:17:17:608 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed  (10)

…

GMT 2018-03-22 19:01:34:123 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed  (16)

…

GMT 2018-03-22 20:39:10:361 Info: HPEG General Message: Information (0): Ku Forward is now LOS: packets will not be processed  (9)

Hour
E.G., ~5 hours

LOS
Loss of Signal

LOS
Duration (min)



Spaceborne Computer (SBC): SBC-2

1. PFA – Product Failure Analysis

2. Address Storage

a. Different SSDs? 

b. Other options

3. Consider Software Design in Light of LOS Frequency

4. Increase Core Count within the Same Power Envelope

5. Consider Various VMs

6. Add 10GbE Interfaces
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Spaceborne Computer (SBC): Spacecraft Docked at the ISS
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Q&A
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Thank you!
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