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What is F': A Product Line for Flight Software

Software Architecture

eDecomposes an embedded software system into discrete components with well
defined interfaces that communicate over ports interconnected in a topology

eArchitectural features include: rapid development, portability, high performance,
component reusability, software system analyzability and testability

C++ Framework

eAdheres to the F’ architecture and is used to construct applications

eProvides basic features such as message queues, threading and an OS abstraction
layer

Component Library

*Provides a growing collection of generic components for common capabilities that
can be incorporated without modification into new software projects

eExamples include command dispatch, event logging, and memory management

Suite of Tools

eIncludes tools for specifying components and their connections and automatically
generating a partial implementation from the specification

eAlso includes tools for testing software at the unit and integration levels including
a lightweight Ground Data System

F" is a product line enabling efficient development of flight software.
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F° and Open Source

Discussions

View on GitHub @ .
- N . Y] Is there a tool to generate a stub of the docs/ section of a component? —
e @b argargreg asked yesterday in QA - Unanswered Gake

F ““Flight Software & Embedded Systems FrameworKk

7 | would suggest adding a markdown file showing the code structure,

“  which doesn't make sense to me. (Gl Q2
AverseABFun-windows started 3 days ago in Ideas
Missing Standardization Header for PolyDb Component
. - - . a A Y Qa
The Dlscel"nlng User’s GUIde to F EbenezerA99 asked 5 days ago in Q&A - Unanswered
F’ is an embedded systems framework developed at NASA's Jet Propulsion Laboratory for 3 SocketlpDriverCfg is substituted by IpCfg? .
use in space based missions. Its goal is simple: make development of flight-quality - SMorettini started last week in General ' Q2
embedded software simple, easy, and fun. F* reduces the complexity and overhead to
develop such systems. Py File Ta
gs o
@y “ LeStarch started last week in Id € o
This guide is intended to expose the features of F* and seek to allow users and Sl eSS
developers to take advantage of all F* has to offer. It is broken down into a getting started,
users manual, best practices, developer documentation, and APl documentation sections. ~a J, Canlpassstring in the ports? ©:
heershak-agarwal asked on Sep 16, 2021 in Q&A - Answered

The Getting Started section points initiates to all the items needed to get up and running
with . Since these are often needed before a user searches for a user’s guide, this GDS - Reestablish UART connection
section merely links to the stand-alone version of those items. T A pruurod asked 2 weeks agoin QBA - Answered @

Documentation Support and Issues

Q7

Useful Libraries

%7

References / Examples ew Use Cases

F” is Open-Source software with a userbase that has grown from simple consumers into creators providing new use
cases, useful libraries, support, bug reports, and bug fixes.
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What’s New: The F° Product Line Roadmap

R @

Maintenance Baremetal Class-B Cybersecurity
Support Standards
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— Roadmap: Maintenance, Tooling, and Support

Channels
Last Sample Time Channelid  Channel Name
2022-04-14T0114:082022  Onbd mn_cmdDap CommandaDigatched &
2022-04-1470114:435022  Ox3e8 m0_sysres MEMORY_TOTAL 33540860 x8
2022-04-14T0114:435027  Ox3e9
2022-04-1470114:435022  Oxden
Events
2022.04-14T0114:435022  Ox3ed
o-m % > Lst o
2022-04-14T0114:42 5022 Oxdec
Fiters:
2022.04-04T0114:435012  Ox3ed
Event Time Eventid  Event Name Event Severity  Event Description
2022-04-14T0114:435012  Cuden L L !
022-04-MTOVMOTSMZ  0x8S COMMAND  frn_cmdDisp. CMO_NO_OP dispatched to peet 1
2022-04-14T0114:435012  Ox3el e Tt e e 2 e e
2022-04-14T0114:4356012  Qu340 5 5 & j‘ i - 2! Sl
COMMAND mn_cmdDisp CMO_NO_OP comploted
Discussions 2022-04-1470114:435012  Qx3 . - o =il
i "Exiting with abort signal and core dump file" when using UART drivers 2022.04-14TOHIA43507 032
< and "startReadThread" JQ Q 22 2022-04-14TOVI4:43501Z  Oe3M3
alimosallaei19 asked 3 weeks ago in Q&A - Answered
T ~ Cap on the number of ports for "staticMemory.bufferAllocate" ) " PR
< alimosallaei19 asked 2 weeks ago in Q&A - Answered - ° 1 XSS A
20204 UTOMO079502 Ot
n_sysres CPU_00
e Analysis of stack size for Active components ‘9 O Ol g O pet zosm
sobkulir started 2 weeks ago in Ideas - ;
—— - " - oy -
a How other missions handle finite state machines in F'? : \
o sobkulir asked 2 weeks ago in Q&A - Answered 9?2 . ,." \ /\—‘ \\
. /\ /\ A
' A\ /\-’*’
s i W Y \
& A Clarification on array in FPP i o J/ \
SMorettini asked 2 weeks ago in Q&A - Unanswered @ 1 ‘x\ /" »
4
7 . . . . - ~ ~ v v ~
F” will continue to maintain the framework and tools that enable development

and provide support to users.
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F' Roadmap: Baremetal Best Practice

WOV DVDDX

DX WVOVDD

DDV VDD VDD DDDDDD
LS = = n A

config/TlmChanImplCfg.hpp:45

config/TlmChanImplCfg.hpp:50)

F* will provide guidance and recommendations to users deploying F* | e
on systems without operating systems. ‘ s oy 1€ -

data bss dec hex filename
1626253 23608 116600 1166461 11cc7d home/eche
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Are declarations grouped into global and static/local?
Are all variables locally defined unless global or specific visibility is required?
19 Are global declarations uniquely named and ?
Is the code free of any literals that are not properly documented in the form of macros or static constants (i.e.
20 magic numbers)?
21 Have hardware specific code/data been sufficiently documented? No pecific ion
Is'the prec?isign of ﬂoating.point pumbers sufficient to ensure accuracy and floating-point equivalence is evaluated o A
22 with margin (i.e. safe floating-point usage), and is not used in a loop control? No floating-point ion
23 Are all variables initialized before use?
24 Have all non-atomic data been pi from corruption?
25 Have all function input arguments been validated prior to use?
26 Have unused arguments to functions been documented?
27 Verify that all are ack ledged [fail No commands
28 Verify that every EVR includes protection from cyclic generation. For persistent error conditions, the pattern e A
should be a throttled EVR, and the total count of errors should be reported in EHA. No events
29 Verify EVR arguments match format strings. E.g. no U8/U16s passed to %d. n/a n/a No events
30 Verify all counter EHA channels pushed with initial values at module init or task preamble. n/a n/a No telemetry channels

Some checks haven't completed yet Hide all checks
15 in progress, 4 successful, 1 queued, and 1 neutral checks

JPL Coding Standard Scan [ Analyze (cpp, jpl-standard-pack-2.yml) (pull_reque... Details

JPL Coding Standard Scan [ Analyze (cpp, jpl-standard-pack-3.yml) (pull_reque... Details

Svc::Deframer (Passive Component)

s . . e e . . 1. Introduction
F” will formalize the built-in quality by meeting NASA Class-B
Svc::Deframer is a passive component. It accepts as input a sequence of byte buffers, which typically come from a ground data

fI |g ht SOftWa re Sta n d a rd S . system via a byte stream driver. It interprets the concatenated data of the buffers as a sequence of uplink frames. The uplink frames

need not be aligned on the buffer boundaries, and each frame may span one or more buffers. Deframer extracts the frames from the
sequence of buffers. For each complete frame F received, Deframer validates F and extracts a data packet from F. It sends the data
packet to another component in the service layer, e.g., an instance of Svc::CommandDispatcher , Svc::FileUplink, or
Svc::GenericHub .
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Roadmap: Cybersecurity

Bill of Materials Uplink Encryption Randomized Opcodes

Cybersecurity Standard
Operating Procedure

F” will bring safe cybersecurity practices to the forefront of
the product line’s development.
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