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Overview

What is NOS3?

« Based upon Simulation-to-Flight 1 (STF-1) hardware, but sufficiently
generic
« Easily-interfaces to Core Flight System (CFS), but CFS not required

A collection of Linux executable and libraries, deployed ready-to-run
« Allows the testing of flight software as it is flown

What is it used for?

« FSW early-development — NOSS3 provides real-world inputs to FSW

« FSW V&YV - Testing FSW, invalid inputs, behavior, stress conditions

« FSW Integration — Applications can be tested with simulated hardware
« Mission Planning — Example: power analysis, command and telemetry
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NOS3 Components
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®ITc « FSW Hardware Abstraction Layer

Independent Test Capability

eITC « Orbit Inview & Power Prediction (OIPP) Tool
@ * CFS - Flight Software
@ * 42 — Dynamics Simulation and Visualization

@ * COSMOS - Commanding & Telemetry
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NOS:3 Architecture

Commanding &
Telemetry

Hardware Lib

Control
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Ease of Deployment

Ready-to-run after unpacking a .tar
Install Vagrant and VirtualBox

Run nos3_installer

Developer build tools installed
Convenience scripts for building/running
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COSMOS

Ubuntu Desktop

Targets Cmd Packets Tim Packets Routers Logging Status

interface  Connect/Disconnect  Connected? Clients TxQSize RxQ Size Bytes Rx Cmd Pkt

CFS_INT Disconnect true ] 0 0 17 3ses 1

COSMOSINT true 0 0 0 0 0 0

0000000000000000000000AD05004270081843A80C
2016/05/19 14:33:49.912 ERROR: CFS_INT - Unknown 308 byte packet starting: 08C0C02C012DD8470F0005A200002
00100000000DEADOO04000000000000000019F3A 141

Telemetry

2016-05 14:33:49.5%F [ INFO ] - TH : _engine: (4
tick 3, absolute time 552110843. >
Viewer

2016-05-19 14:33:50.%fF [ INFO ] - TimeOriver:
tick , absolute time 552110844.000000 Utilities

Vie o g (N
Portl 55/1/MGR 4: MGR: RESET Count ! TLM
Portl 55/ : MGR Inttlalized. version 1.6.0. - ’ ==
Vv w ¥ \ Terle r

Portl 4: SE RESET Count
t1 / SEN App Intttall . r < o
t1 1/ NAV Initialized. .0.06. Creatt

CH Inttialtize Version - fow:
1d Task initlalization complete
Inttialized. f .0.0.0
d. Version 1.0.0.0 * STANDAL SERVER APPLICATION *

Target: | STF1 : Command: ENABLE_TELEMETRY Send
(33 '_ This application may need to be killed Description: Tell STF1 TO to start sending telemetry
55/1/5CH 18 ultiple s

55/1/5CH Multiple
55/1/5CH lots skipped: g Query Menu: Name Value or State Units Description

Parameters

Multiple slots processed: 4, count . Buses CMD 1D 6272 Command Packet ID
Multiple 2 count . Data es - -
Multiple slots p Ts = . . Time Clients SEQUENCE 49152 Sequence word
Portl ultiple slots cessed: s = 4. Time Sender
Portl Multiple slots ocessed: s b count = 5 . Exit SIZE: 7 Size of packet data
Portil : Major Frame S nolsy 10 Disabling syn
tion: COMMAND_CODE 6 Command code

55/1/TO_LAB_APP 3: TO telemetry output enabled for IP 127.0.0.1 DATA 127.0.0.1

STF1 Flight NOS Engine
Software Standalone Server
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NOS Engine Middleware

* ITC developed middleware

« Common server to communicate to all data
nodes (CFS, Hardware simulators, Time ticker,
Command terminals)

« C/C++ API
* 12C, UART and SPI protocols
 Asynchronous and Synchronous
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Hardware Models

 Modeled based on characteristic data, or
manufacturers data specifications

 Currently have modeled
— Novatel GPS
— Clyde Space EPS
— Honeywell Magnetometer
— ISISpace Antenna System
— Gomspace A3200 support chips (FRAM, Gyro)
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FSW

Hardware Models

NOS Engine J ] time, input bytes

Message NOS Engine Hardware

NOS Engine Interface _output bytes Model __environmental

Message M *‘ data

NOS Engine J ) time, input bytes

Message NOS Engine Hardware

NOS Engine Interface | outputbytes Model _environmental -

Message < S Environment

Data
® Provider

NOS Engine - ) time, input bytes

Message | NOS Engine | Hardware
NOS Engine Interface output bytes Model environmental
“Message r data
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Flight Software (CFS)

* Open source flight software developed by
GSFC
* Includes an OS Abstraction Layer

— Allows building for flight and NOS3 targets on
same machine without source code changes

 Additional Platform-Support-Package (PSP)
added to sync CFS time with NOS3

Independent Test Capability
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GSFC Open Source Dynamics Simulator

« NOS3 TCP/IP Socket Integration
 Simulation time synchronized with NOS3
* Moving toward closed loop
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COSMOS

* Open Source software for embedded system
commanding and telemetry
» Currently connects to CFS TO lab

— Future plan is to have radio simulator to replace
TO lab

 Can be used for operator training, testing table
loads to SC, verifying command and telem
databases, etc.
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Orbit, Inview, and Power
Prediction
*\Web page: Generated daily by cron job

* TLE Data pulled from http://celestrak.com as
obtained from NORAD

* Time Periods (configurable)
* Yesterday, Today, Future
*Displays
 Ground station In-views
 Sunlight and Eclipse times
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Orbit, Inview, and Power Prediction (OIPP)

Tirmes Displayed are ECT JCRil e ge i vl

Report Genaration Time: | Report was generated att 20018-04-01 04:22: 10, 48248 1-04:00

Wallops Antenna Day Shift Wallops Antenna Day Shift (BAM-4PM ground station lecal time, which is EDT)

Wallops Antenna - S/C 30404 Inviews 2 | N | 4|
Morehead Antenna Day Shift Morehead Antenna Day Shift (BAM-4PM ground station local time, which is EOT)
Morehead Antenna - S/C 304 Inviews 1 I 2 I 3 I

SRl Palo Alto Antenna Dey Shift SRl Palo Alto Antenna Day Shift (RAM-4PM ground station lo

SRI Palo Alto Antenna - SMC 3840 Inviews 0 I

/T 30404 |n Sunlight Times 3

12 1 2 3 4
PM

" \usBops Antenna - $1C TTTTT Imvisws: 1243 pen - 1250 pm
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Acquiring NOS3

« Stop by the GSFC booth and see us

« Emall us:
Ivv-dl-nos3-support@mail.nasa.gov




