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NASA DATA SYSTEM STANDARDS PROGRAM
Introduction to SOIF

¢ Standardized spacecralt interlaces should  [Ceer Appicaions TheSOIFL eredM"’ e_l
lcad to: — - — Is Related to the ISO Model

Plug and play components. devices. and ‘ B ¥User Applications use Communications Services
\‘anOrs i  —— - ¥Apphcatxon1,ayerprov1dcsmessagemfer
SCNSOTsS ) : , : - sérvice and standard UE - :
Reduced development costs and risks B | ¥Datagram service provided with internetw

. . routing (when needed ' :
Shorter dC\'C]()menl trmes ¥Confe£gencetosmg}emterfacedeﬁn" ion to

Shorter spacecraft integration time f:y":r:"t“"’“"‘“"'ﬁ‘“d‘ﬁ"m“‘ i
Shared desion and test documentation o - ¥Network or Interface as defined

_ designers of data bus/network
[ncreased reuse ol flight equipment. - 7o e
including instruments . gl

Increased reuse of test equipment SOIF Reduces

Increased quality ol flight and test Impact on uses)plications

e Ui yment i = ¥When communications standards are , then the application can

- I ] . usthe services prowqed by the protocol )

Development of standard components ¥Without communications standards, then the applications either need
to supply the service themselves, or do without the service

Sceond-sourcing of flight and test ¥Without standards, when the underlying bus changes, then the effects

cquipment will ipple up into the applications

Potential fo 1 ) ok ride” With standards, Without standards,
¢ dF 1O secong dry or &]Ulk N TIAe applications must

payload opportunities” i provide these standard
provided by the stack services themselves
Lasier adoption of new and evolying

technologies
¢ [Hardware and Software upgrades ]
¢ Autonomy ]
¢ \chicle Health Management

* SOOI could impact all arcas of spacecrali
avionics development. including the hardware.
software. and the test environment
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NASA Objective and Significance

Y

Overall Objective

This Spacecraft Onboard Interface (SOIF) task will develop standards for
onboard hardware and software interfaces, that will enable greater
hardware and software reuse, reduce schedule, cost, and risk, and should
reduce spacecraft wiring (harness) mass

Goals Significance

* To develop communications services in Gives the Space Applications (Users)
the Space Applications and Messaging standard interfaces for all (inter and
Layers intra processor) communications

A selection of services and protocols Must not use excessive resources, or
that make sense for spacecraft have an implementation cost higher
than anticipated savings

Can change the underlying data bus to Allows subsystems, devices, and
meet the needs of the application science instruments ability to move
between different spacecraft

The combined effect of meeting these goals will be to separate the hardware from
the implementation of the Space Applications

Third Space Internet Workshop Internet Protocol Based Standards for Spacecraft Page: JFS -4

NASA/GRC Onboard Interfaces June 5 2003




NASA DATA SYSTEM STA] RDS PROGRAM]

NDA
ASA Three Views of SOIF

¢ User Application View
¢ [nteroperability View

¢ Protocol View
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User Services View

Third Space Internet Workshop Internet Protoco! Based Standards for Spacecraft

Onboard Interfaces Page: JFS-6
NASA/GRC npoarg mnterfaces

June 5. 2003




NASADATA SYSTEM i ANDARDS PROGRAM
SO F Interoperabi

lity View

SOIF Device , SOIF Device

Use User
- | Applications s 20 Applications
Layer, Layer

Transport-PDU - Transport-PDU

- Network Layer . Network Layer

Network-PDU . Network-PDU
Data Link-PDU , Data Link-PDU

: Physical-PDU ' Physical-PDU
SOIF Interoperability
Interface
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SOIF Protocol View: Reterence Model

=
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vasa  conclusions & Acknowledgement

¢ SOIF 1s a collaborative effort between the
member agencies of CCSDS

* We all expect that SOIF will be the dominate for
of onboard interface once it has been accepted by
the community

¢ SOIF will bring important advantages in cost,
schedule, and risk to the using projects

SO is o collaborative activity myvolving many individuals from ditterent countries and organizations
throughout the world. We eratetully acknowledge all of the contributions of the SO work arca members
durig the twice-yearly face-to-face mectings. and the numerous teleconterences and e-mail exchanges that hav e brought us so far.

Some ol the work descrtbed in this paper was carnied out at the Jet Propulsion Laboratory. Calitornia
[nstitute ot Fechnolopy . under a contract with the Natonal Acronautics and Space Administration
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