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FOREWORD

This document is a CCSDS Informational Report to assist readers in understanding the Spacecraft Onboard Interface Services (SOIS) documentation on Electronic Data Sheets (EDS) and the Common Dictionary of Terms (DoT) for Onboard Devices and Components. It has been prepared by the Consultative Committee for Space Data Systems (CCSDS). The concepts described herein are the baseline concepts for the CCSDS standardisation activities in respect of communication services and generic support services to be used in the flight segment of spacecraft systems.

This Report describes the requirements and use cases for electronic data sheets (EDS) providing an interchangeable description of the data interface of devices and software onboard spacecraft, including the provision of semantic information through a Common Dictionary of Terms (DoT). It also provides a worked example of an EDS. It is intended to serve as a reference for both EDS users and EDS tool chain implementers.
Through the process of normal evolution, it is expected that expansion, deletion or modification to this document may occur. This Report is therefore subject to CCSDS document management and change control procedures that are defined in reference [1]. Current versions of CCSDS documents are maintained at the CCSDS Web site:

http://www.ccsds.org/

Questions relating to the contents or status of this document should be addressed to the CCSDS Secretariat at the address indicated on page i.
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Executive Summary

TBD

1 Introduction

1.1 Purpose

The purpose of this document is to describe the concept and supporting rationale for the Electronic Data Sheets (EDS) and Common Dictionary of Terms (DoT) to describe in an interchangeable format the data interfaces of Onboard Devices and Components, complying to the Spacecraft Onboard Interface Services (SOIS), developed by the Consultative Committee for Space Data Systems (CCSDS). This document acts as a handbook for the EDS and Common DoT, providing a rational, overview and worked examples for them.

This document is a CCSDS Informational Report and is therefore not to be taken as a CCSDS Recommended Standard.

1.2 Scope
This document:

· provides an introduction and overview of the EDS and DoT concepts upon which the detailed CCSDS SOIS recommendations are based;

· provides an overview of the business case for the use of EDS and Common DoT;

· provides an end-to-end mission walkthrough illustrating the expected lifecycle of EDS and where they may be used;

· provides a fully worked example of an EDS;

The basic context of EDS is that though providing an electronic definition of the data interface to a spacecraft device or software component with associated semantic meaning, this can be interchanged between different users of the information held in the EDS without mis-interpretation and allowing for automation of the use of the information, e.g. automatic generation of software device drivers implementing device- or software-specific access protocols.
1.3 Applicability
TBD

1.4 Rationale
TBD

1.5 Approach
TBD

1.6 Terms and Definitions
With respect to service and protocol definition, SOIS, in general, uses terms and definitions defined within the ISO Open Systems Interconnect model defined in reference [2]. The following definitions are provided:

TBD
1.7 REFERENCES
The following documents are referenced in the text of this Report. At the time of publication, the editions indicated were valid. All documents are subject to revision, and users of this Report are encouraged to investigate the possibility of applying the most recent editions of the documents indicated below. The CCSDS Secretariat maintains a register of currently valid CCSDS Recommendations.

[1]
Organization and Processes for the Consultative Committee for Space Data Systems. CCSDS A02.1-Y-3. Yellow Book. Issue 3. Washington, D.C.: CCSDS, July 2011.

[2]
Spacecraft Onboard Interface Services. Informational Report, CCSDS 850.0-G-2. Green Book. Issue 2. Washington, D.C.: CCSDS, December 2013.

[3]
XML Specification for Electronic Data Sheets for Onboard Devices and Software Components. Draft Recommendation for Space Data Standards (Blue Book), CCSDS 876.0-R-1. Red Book. Issue 1. Washington, D.C.: CCSDS, November 2014.

[4]
Common Dictionary of Terms for Onboard Devices and Software Components. Draft Recommendation for Space Data Standards (Blue Book), CCSDS 876.1-R-1. Red Book. Issue 1. Washington, D.C.: CCSDS, November 2014.

[5]
The Application of CCSDS Protocols to Secure Systems. Report Concerning Space Data System Standards, CCSDS 350.0-G-2. Green Book. Issue 2. Washington, D.C.: CCSDS, January 2006.
2 OBJECTIVES

TBD a Manager’s Guide, providing the business case, whilst not repeating section 4!

3 EDS and Common Concepts and ArchItEcture
TBD what is this? How does this differ from the combination of the material in sections 4 (use cases) and 5 (worked example)? Maybe this provide an overview of the relationship between EDS/Common DoT and the SOIS reference architecture + how EDS provides a self-contained model of the data interface in an interchangeable format, also an overview of the structure of EDS, with section 5 providing the details?
4 Use Cases: End-to-End Mission Walkthroughs
This section provides an end-to-end walkthrough the development of a Mission illustrating the different use cases where EDS and Common DoT may be used.
4.1 Overall Data-Flow/Process

TBD diagram showing lifecycle of EDS from Ray
4.2 Mission Development Phases

This section breaks mission down into development phases and discusses topics on the use of EDS and Common DoT, including tooling support.
4.2.1 Phase B

TBD System Model, relationship to EDS to other models, use of ontologies, standardised EDS interfaces/templates, catalogue of existing devices – has not been addressed so far in an R&D project
4.2.2 Phase C

TBD design and implementation of devices, FSW, MCS
· Device development – this can be filled in from ESA’s “Deploying Plug-and-Play Avionics” project

· OBSW development

· Device Driver development – this can be filled in from ESA’s “Adoption of EDS and Device Virtualisation” project

· Software component development – this can be filled in by NASA/GSFC from their adoption of MTS EDS for cFE
· Simulator development – has not been addressed so far in an R&D project
4.2.3 Phase D

TBD AIT, simulators, test equipment, MCS databases – has not been addressed so far in an R&D project
5 Device Data Sheet Example
This section provides some example data sheets for devices and software components. Two different views of the data sheets are provided:

1. Topical illustrations how different EDS elements and attributes are used together to define a feature of a data interface of a device or software component.

2. A systematic walk through each EDS element and attribute, providing a description and example use of each.
This section should be read in conjunction with the EDS and Common DoT standards [3, 4].
5.1 Use of EDS to provide Specific Features of a Data Interface

Open Point: suggested features include:

· Mapping to a Raw 1553 Device

· Mapping to an ECSS 1553 Device

· Mapping to a SpaceWire device

· Mapping to an MTS-access Software Component

· Device-Specific Access Protocols with State Machines

· Stateless Device-Specific Access Protocols

· Calibrating Raw Parameters

· Mapping Standard, Virtual Device Interfaces to Physical Device Interfaces
5.1.1 Feature 1

TBD

5.2 EDS Elements and Attributes Walkthrough

Open Point: Does this belong here or in the Red/Blue Book?

5.2.1 Element/Attribute 1

TBD

6 Available Reference Material
This section provides a source point to the reference material available on EDS and Common DoT, to be used as a starting point for using EDS and implementing tools supporting the use of EDS.

TBD including:

· Training material, i.e. presentation;

· XML files for the example data sheets in section 5;

· Open source EDS tools and libraries, including:

· EDS import/export library;

· EDS validator – reports if an input EDS is correct (more than just compliant to the EDS XML schema);

· EDS creation, editing;

· Document generation – generate HMTL view of the EDS;

· EDS device driver generator.
7 Security

TBD
ANNEX A 

ACRONYMS and Abbreviations

This annex identifies and defines the acronyms and abbreviations used in this Report.

API

Application Programming Interface

CCSDS
Consultative Committee for Space Data Systems

CDAS

Command and Data Acquisition Services

DACP

Device Abstraction Control Procedure

DAP

Device-specific Access Protocol

DAS

Device Access Service

DoT

Dictionary of Terms

DVS

Device Virtualisation Service
EDS

Electronic Data Sheet

ISO

International Standards Organisation

MIB

Management Information Base

MTS

Message Transfer Service

OSI

Open Systems Interconnection

PDU

Protocol Data Unit

SOIS 

Spacecraft Onboard Interface Services

XML

eXtensible Markup Language
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