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Introduction 
• The CCSDS SOIS area was formed to improve the standardisation of the 

onboard avionics 
• Originally, this was restricted to onboard buses and interfaces to 

payloads, but has evolved to align with the similar goals of the SAVOIR 
initiative  
 

• There are now a suite of SOIS service specifications either published or in 
agency review  

• All SOIS publications will be adopted as ESA standards 
 

• Having defined a set of services and logical interfaces, emphasis is now 
being placed on the use of electronic data sheets (EDS) to further support 
the standardisation process 

• The use of EDS is not restricted to the SOIS domain and there is now 
general interest in using electronic definitions to supplement the more 
traditional paper definitions 
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CCSDS SOIS Reference Communications Architecture 

SCISYS Presentation Title 3 30 October 2012 
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CCSDS SOIS Standards – Current Status 
• Informational Report (Green Book) 

» Issue 1 published June 2007 
» Issue 2 agreed by CCSDS to be published 

 
• Subnetwork Services 

» Packet, Memory Access, Synchronisation, Device Discovery and Test Services all 
published as Magenta Books December 2009 
 

• Application Support Services 
» Time Access Service published as Magenta Book January 2011 
» File and Packet Store Services published as Magenta Book September 2012 
» Device Access, Device Data Pooling and Message Transfer Services under publication 
» Device Virtualisation and Device Enumeration Services in process of being put out for 

1st agency review 
 

• Published Standards 
» http://public.ccsds.org/ 

 
• Latest Draft Standards 

» Please contact: stuart.fowell@scisys.co.uk (WG chair) 
  chris.taylor@esa.int (Area lead) 

http://public.ccsds.org/
mailto:stuart.fowell@scisys.co.uk
mailto:chris.taylor@esa.int
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SOIS Device Commanding and Data Acquisition 
• Generic Functional 

Interface 
» Functionality common to a 

device type 
• Device Abstraction Control 

Procedure 
» Type conversions, 

operations, state-machine 
» How the Functional 

Interface is mapped onto 
the device-specific access 
protocols 

• Device-specific Access 
Protocol 

» How to command and 
acquire raw data for 
specific devices using 
subnetwork-specific 
protocols, e.g. packet 
structures 

» State machine 
• Subnetwork-specific 

Protocol 
» How to transfer data 

to/from device across 
subnetwork 

» QoS: ack, retransmit, 
priority etc. 

OBC 

Hardware Device 
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Device Access Service 

Device Virtualisation Service 

Subnetwork-
Specific Protocols 

Device-specific 
Access Protocol 

Device 
Abstraction 
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Onboard 
Application 
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Subnetwork-
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Device-specific 
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Device 
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Virtual Device 
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Electronic Data Sheets replacing Device ICDs 

• Such information for a device is typically provided within an ICD 
» Paper document 
» Different formats from different organisations 
» Potentially different levels of documentation 
» Testable for inconsistencies with implemented device? 
» Manual translation of ICDs 

> OBSW development 
> Spacecraft databases 
> Simulators 
> Mission Control System databases 
> Others? 

 
• Define Electronic Data Sheets to replace ICDs 

» Capture electronically all information 
» Check that all information provided 
» Auto-generation of OBSW, test harnesses, databases, ICDs, etc. 
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EDS and Common DoT Relationships and Structure 

Subnetwork Service 

Functional Interface 

DACP 

DAP 

Subnetwork Service Subnetwork Service 

Device EDS 

Generic 
Functional Interface 

Generic 
Functional Interface 

Common DoT 

Functional Interface Functional Interface 
Some Functional Interfaces 
are Generic Functional 
Interfaces, i.e. completely 
standard 

Some Functional Interfaces 
extend Generic Functional 
Interfaces with 
manufacturer-specific 
extensions 

Other Functional Interfaces 
are completely 
manufacturer-specific 

All Functional Interfaces, 
DACPs and DAPs make 
use of terms from the 
Common DoT 

They may also make use 
of manufacturer-specific 
terms, but these are 
composed of more 
simple terms from the 
Common DoT 

DAP is defined in terms of using 
subnetwork-specific Subnetwork 
Services, e.g. Memory Access Service 
using ECSS 1553 Get/Set Services 
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XML Representation 

Generic 
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Interface 

Generic 
Functional 
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Functional 
Interface 
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Device 
EDS 

imports 

imports 

imports 

The Common DoT 
XML file is managed 
by CCSDS SANA 

The Generic Functional 
Interfaces’ XML files are 
expected to eventually be 
managed by CCSDS 
SANA 

Each device has it’s own 
EDS 

An EDS may be 
incomplete, e.g. a device 
EDS supplied by a 
manufacturer need not 
have any Functional 
Interfaces. Conversely an 
EDS used for device 
simulation in software 
testing may only have a 
Functional Interface 

EDS 
XML 

Schema 

The EDS XML 
Schema file is 
managed by 
CCSDS SANA 

uses 

uses 
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CCSDS SOIS Electronic Data Sheets Work Plan 

• Electronic Data Sheets for Onboard Devices 
» Specification – Magenta Book 
» XML Schema 
» Led by ESA from TRP Activity 

• Common Dictionary of Terms 
» Specification – Magenta Book 
» Online dictionary managed by CCSDS SANA 
» Led by NASA from SPA Ontology 

• Not covered by SOIS but possible future work 
» Generic Functional Interface per Device Class 

 
• Work Plan: 

» 1st complete draft of Books and XML Schemas for Spring 2013 meeting 
» Prototyping example device EDS with device-specific functional interfaces 
» Refine Books and XML Schemas for Fall 2013 meeting 
» Possible prototype device EDS with generic functional interfaces 
» 1st Agency Review of Books and XML Schemas for Spring 2014 meeting 
» CESG Poll for publication of Books and XML Schemas for Fall 2014 meeting 
» Publish Books and XML Schema End of 2014 



Progress in the Definition of Electronic Data Sheets for Onboard Devices 23/10/2012 10 

Presenter 1 & Presenter 2 
Tuesday, 30 October 2012 

Relationship with Avionics Architectures 

• SAVOIR 
» SOIS Command and Data Acquisition Services part of the SAVOIR-FAIRE 

Execution Platform 
» Functional Interface mapping onto Pseudo-Components in Component Model 
» Auto-generation of DAS/DVS from Device EDS fits within auto-generation of 

Execution Platform 
 

• AIAA SPA & NASA GSFC cFE 
» Hardware and software components interact with publish-subscribe patterns 

to OBSW and TM/TC interface to ground segment 
> Software-based Device Adaptors (different names used in each architecture) 

provide publish-subscribe interface 
» Auto-generate Device Adaptor interfaces, published data structures and 

mission control system databases from EDS Functional Interface 
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View of Differing Uses of SOIS EDS 
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Adoption of Electronic Data Sheets and Device 
Virtualisation of Onboard Devices 
• Project 

» SCISYS supported by Astrium (F) and TAS-F 
» 15 month TRP study, kicked on September 2012 

• Objectives 
» EDS Use Cases Capture and resulting Requirements 
» Definition of EDS XML Schema and Specification 
» Test with defining EDS from real-world ICDs 
» Proof of Concept demonstration of code generation from EDS 

• Outputs 
» EDS XML Schema & EDS Specification draft SOIS standard 

> In cooperation with CCSDS SOIS WG and SAVOIR 
» Example Functional Interfaces for selected real-world devices 

> Use of draft Common Dictionary of Terms 
» Example EDS for selected real-world devices 
» Proof of Concept Demonstration on RASTA 

> EDS Editor 
> SOIS Device Virtualisation and Device-specific Access Protocol auto-code generation 
> ICD document generation 
> Demonstration of OBSW using auto-generated SOIS to interface to simulated real-world devices 

- Based on SOIS Proof of Concept software 
• Current status 

» Requirements Capture 
» ICDs for Real-world Devices collected & being assessed 
» Early extraction of Functional Interfaces using embryonic SOIS Common DoT 
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