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Abstract

SPA systems uce the XML schema in conjunction with extensible transducer electronic data sheets
(XTEDS) tu convey information about devices to the system. This document provides details on the use of
com,ron e ctronic data sheet schema for plug-and-play systems.
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Foreword

This standard was developed through a partnership of the Air Force Research Laboratory Space Vehicles
Directorate, the Air Force Office of Operationally Responsive Space, numerous government contractor
teams, independent contractor teams, and academic experts. The Space Plug-and-Play Architecture
(SPA) is a collection of standards developed to facilitate rapid constitution of spacecraft systems using
modular components. This document includes specifications for the use of a common XML-based
schema for conveying information about components to the system. The intent of this document is to
allow SPA designers and manufacturers to provide components and/or subsystems that successfully
interface with SPA-enabled spacecraft.

This particular volume of the SPA Ontology Standard contains information not recorded in_pi2vious
documentation. It is part of a set of 10 documents describing other components of the standard:

e SPA Guidebook

e SPA Networking Standard

e SPA Logical Interface

e SPA Physical Interface Standard

e SPA 28V Power Service Standard

e SPA System Timing Standard

e SPA Test Bypass Standard

e SPA SpaceWire Subnet Adaptation Standard
e SPA System Capability Guide

At the time of approval, the members of the AIAA SPA Coinmittee on Standards were:

Fred Slane, Chair Space ~frastructure Foundation
Jeanette Arrigo Sier a Nevada Corporation
Scott Cannon Utaui State University

Ken Center PnP Innovations

Don Fronterhouse* PnP Innovations

Rod Green Design Group

Jane Hansen HRP Systems

Doug He rris Operationally Responsive Space Office
Paul Jai.2 Naval Research Laboratory
Ztanley Kennedy* Comtech Aero-Astro

Ronald Kohl R.J. Kohl & Associates

Bill Kramer Independent

Ramon Krosley Independent

Denise Lanza SAIC
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James Lyke
Joseph Marshall
Gerald Murphy*
Gary Rodriguez
Steven Schenk

Robert Vick*

Air Force Research Laboratory
BAE Systems

Design Group

sysRand

Comtech Aero-Astro

SAIC

The above consensus body approved this document in June 2013.

The AIAA Standards Executive Council (VP-Standards, Laura McGill, Chairperson) acceptea the
document for publication in August 2013.

The AIAA Standards Procedures dictates that all approved Standards, Recommended Prectices, and
guides are advisory only. Their use by anyone engaged in industry or trade is entirnlv \oluntary. There is
no agreement to adhere to any AIAA standards publication and no commitme.t to ¢onform to or be
guided by standards reports. In formulating, revising, and approving stardar.s jublications, the
committees on standards will not consider patents that may apply to the s 't;ec: mader. Prospective users
of the publications are responsible for protecting themselves against liability for 'nfringement of patents or

copyright or both.

*Alternate CoS Participant
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Introduction

The enabling mechanism for achieving plug-and-play (PnP) capability in SPA systems is the extensible
Transducer Electronic Data Sheet (XTEDS). Every hardware device or software application used within a
SPA system must have an associated self-describing electronic data sheet that fully explains the
component (device or application) to other components in the system. The XTEDS contains descriptions
of all component-specific commands accepted, variables produced, and data messages that can be
delivered by the component. It fully describes the services or data provided by the component and
represents the complete protocol for accessing these services or data.

The XTEDS uses the eXtensible Markup Language (XML) to provide a schema-controlled language to:
the data sheet.

A common set of terms shared by all SPA applications allows for the creation of XTEDS that con pe
understood and accessed by components throughout a SPA system. Descriptions of date pruduci within
data messages are constructed from a SPA Common Data Dictionary (CDD) of standai. teri.s. Terms
used in the CDD must be easily recognized by the system developers, unique for eack variak:e type, and
nonduplicating.

The use of an XML Parser and Validator software tool validates the SPA xTEL 3 agqinst the XTEDS
schema. It also tests the XTEDS against the CDD to ensure only registered terms ar~: used.

Vii
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1 Scope

Two functions are critical in defining an ontology: Naming conventions and relationships between the
names. The naming conventions have been selected to cover the complete domain of data elements and
characteristics to be addressed by the SPA ontology. A mechanism for expressing the terms relationally,
a taxonomy, has also been defined so that the naming is unambiguous and terms cannot be mistakenly
used out of context. Specifically, the taxonomy subdivides the problem space into increasingly specialized
classes, relationally assigning logical names to precisely defined relational paths within the taxonomy.
The SPA Ontology is organized into a set of relational taxonomies to assign names to data and define
properties.

This standard establishes the electronic data sheet for SPA for application in the space envircnmant. It
establishes the form of a common data dictionary and provides an exemplar.

This standard is applicable to spacecraft with a rapid integration requirement. Guidance on areparing a
SPA-compliant XTEDS is the subject of this standard.

2 Applicable Documents

The following documents contain provisions which, through reference in u:is te.'t, constitute provisions of
this standard. For dated references, subsequent amendments to, or revisions =%, any of these publications
do not apply. However, parties to agreements based on this stancarc are encouraged to investigate the
possibility of applying the most recent editions of the normative docu.> ens indicated below. For undated
references, the latest edition of the normative document referred to anples.

AIAA S-133-3-2013 Space Plug-and-Play Archi.acture Standard Logical Interface
AIAA S-133-2-2013 Space Plug-and-Play A -hiti cture Standard Networking
AIAA G-133-1-2013 Space Plug-and-i’lay Architecture Guidebook

W3C XML Schema World-Wid= . Wwan Consortium-recommended XML Schema, version 1.0,
May 200

3 Vocabulary

3.1 Acronyms and At breviated Terms

AIAA American astitute of Aeronautics and Astronautics
CDD Comixon Data Dictionary

PSVI F st Schema Validation Infoset

SPA opace Plug-and-Play Architecture

XM, extensible markup language

XID XML schema definition

X1 =Ds extensible transducer electronic data sheet
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