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Abstract

This document specifies the overall SPA network methodology, the approach to abstraction of unique
transport details, and methods of communicating across multiple similar and dissimilar networks.

This document does not discuss details about messaging protocol families, message structure, or the

format of specific SPA messages. Those specifications are expressed in the SPA Logical Interface
document.
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Foreword

AIAA S-133-2-2013

This document was developed by the Space Plug and Play Architecture (SPA) Standards Working Group
as one of a series of 10 documents describing the various components of the standard. The SPA
standards were initially recorded in earlier documentation. This document set separates content along
logical boundaries to better organize the volumes (so that developers or domain experts need only
reference the documents applicable to their needs) and to avoid duplication of content between
documents in the standard series. This 2013 AIAA standard supersedes all previous documentation of
the SPA standards.

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

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

SPA Guidebook

SPA Logical Interface

SPA Physical Interface Standard

SPA 28V Power Service Standard

SPA System Timing Standard

SPA Ontology Standard

SPA Test Bypass Standard

SPA SpaceWire Subnet Adaptation Standard

SPA System Capability Guide

Fred Slane, Chair Space Infrastructure Foundation
Jeanette Arrigo Sierra Nevada Corporation
Scott Cannon Utah State University

Ken Center PnP Innovations

Don Fronterhouse* PnP Innovations

Rod Green Design Group

Jane Hansen HRP Systems

Doug Harris Operationally Responsive Space Office
Paul Jaffe Naval Research Laboratory
Stanley Kennedy* Comtech Aero-Astro

Ronald Kohl R.J. Kohl & Associates

Bill Kramer Independent

Ramon Krosley Independent

Denise Lanza SAIC

James Lyke Air Force Research Laboratory
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Joseph Marshall BAE Systems
Gerald Murphy* Design Group

Gary Rodriguez sysRand

Steven Schenk Comtech Aero-Astro
Robert Vick* SAIC

The above consensus body approved this document in May 2012.

The AIAA Standards Executive Council (VP-Standards, Laura McGill, Chairperson) accepted the
document for publication in August 2012.

The AIAA Standards Procedures dictates that all approved Standards, Recommended Practices, and
guides are advisory only. Their use by anyone engaged in industry or trade is entirely voluntary. There is
no agreement to adhere to any AIAA standards publication and no commitment to conform to or be
guided by standards reports. In formulating, revising, and approving standards publications, the
committees on standards will not consider patents that may apply to the subject matter. Prospective users
of the publications are responsible for protecting themselves against liability for infringement of patents or
copyright or both.

*Alternate CoS participant.
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Introduction

SPA is a collection of standards designed to facilitate rapid construction of spacecraft systems using
modular components. The SPA Networking standard is intended to specify the overall SPA network
methodology. To this end it discusses how packets are routed and how component discovery occurs, with
attention given to topology concerns.

The SPA Networking standard does not discuss the specific fields of individual packet formats, nor does it
attempt to limit the types of networks that might connect to a SPA network; those are considerations
addressed in the SPA Logical Interface Standard (AIAA S-133-3-2013) and the various subnet standards
(of which SPA SpaceWire, AIAA S-133-9-2013, is the only currently approved subnet standard).

This standard describes the minimum requirements for the components in a SPA network and for the
functions of network topology discovery, routing table construction and distribution, packet routing, and
dynamic reconfiguration.
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1 Scope

This document specifies the overall SPA network methodology, the approach to abstraction of unique
transport details, and methods of communicating across multiple similar and dissimilar networks.

This document does not discuss details about messaging protocol families, message structure, or the
format of specific SPA messages. Those specifications are expressed in the SPA Logical Interface
Standard (AIAA S-133-3-2013).

2 Applicable Documents

The following standards documents contain provisions which, through reference in this text, constitute
provisions of this standard. For dated references, subsequent amendments to, or revisions of, any of
these publications do not apply. However, parties to agreements based on this standard are encouraged
to investigate the possibility of applying the most recent editions of the normative documents indicated
below. For undated references, the latest edition of the normative document referred to applies.

AIAA G-133-1-2013 Space Plug-and-Play Architecture Guidebook

AIAA S-133-3-2013 Space Plug-and-Play Architecture Standard Logical Interface

AIAA S-133-9-2013 Space Plug-and-Play Architecture Standard SpaceWire Subnet Adaptation

3 Vocabulary

3.1 Acronyms and Abbreviated Terms

AIAA
ASME
ASTM
CAS
EOP
EP
MTU
SM-L
SM-s

SM-x

SPA

SPA-L

uuliD
XTEDS

American Institute of Aeronautics and Astronautics
American Society of Mechanical Engineers
American Society of Testing and Materials

central addressing service

end of packet

endpoint

maximum transmission unit

SPA manager for the SPA local interconnects

SPA manager for SpaceWire protocol subnet
SPA subnet manager, where x represents a given technology protocol

Space Plug-and-Play Architecture
SPA local interconnect
universally unique identifier

extensible transducer electronic data sheet
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3.2 Terms and Definitions
For the purposes of this Standard, the following terms and definitions shall apply.

Central Addressing Service

responsible for providing logical address blocks to be assigned to each hardware or software component
registered with the system during component registration. It stores the logical address block, UUID, and
physical address for each core component.

Component
an endpoint whose interface conforms to the SPA Interface standard and does not connect to another
SPA object via a different port.

NOTE A SPA hardware component is indistinguishable from a SPA software component for the purposes of this
document.

Plug and play
ability to connect a device to the larger system and have the two work together with little or no set-up
required (e.g., automated system recognition and data exchange)

Router
a device with multiple ports that may be attached to another SPA router, a SPA manager, gateway, or
SPA component endpoint

SPA lookup service

responsible for accepting component registration and providing data source route information for
components requesting a particular type of service (or returning a negative acknowledgment if the service
is not available)

SPA manager

responsible for performing discovery for a particular subnet. It maps incoming packets to the correct SPA
endpoint on the subnet, encapsulating the SPA packet with the correct protocol header. In the reverse
direction it removes the protocol header and possibly adds a new header conforming to the subnet the
packet is about to enter. It is also responsible for topology discovery and reporting within the subnet.

4 Networking Requirements for a SPA System
4.1  Overview

An example network topology implemented with SPA components is shown in Figure 1 below. The major
components of the network are as follows:

a. Component Addressing Service (CAS). A process that provides a fixed-size logical address
block (65536 bytes or 2'° addresses) unique to the SPA network upon request from a subnet
manager. The addresses in that block shall only be assigned to components (not SPA Managers,
e.g. SM-L, SM-x) residing on that subnet. Only one CAS shall be active in a particular SPA
network at any time; redundancy is encouraged but not required. The CAS process shall exist on
a SPA-L interconnect, and shall be directly accessible by all SM-x in the SPA network after the
SM-L has delivered its address.

b. SPA Lookup Service: A process that accepts component registrations of SPA components
providing services and provides the ID for that service to other components which request them.
Only one SPA Lookup Service shall be active in a particular SPA network at any time;
redundancy is encouraged but not required. The SPA Lookup Service process must be
instantiated on a SPA-L interconnect, and can be directly accessed by SM-x nodes after it has
been discovered and its address has been distributed.
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