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Service Oriented Architectures (SOA)
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• Application Level

• Service Level

• Communication Level



Application Level

❑ Each Application Process constitutes a separate entity

❑ The applications/components rely on the service level to exchange data

❑ No common standard for conceiving the On-board elements

TBD 4



Service Level

Both ECSS Packet Utilisation Standard and CCSDS Mission Operations 
define the features of this layer, in terms of:
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❑ The communication behaviours with other application processes

❑ The type of information

❑ The intrinsic semantic of the information



Communication Level

Service specific information 
(e.g. Parameter Setting)
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Protocol consistent structure

The Communication level allows the translation:

SPP → TCP/IP

Translation



ECSS Packet Utilisation Standard (PUS)
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ECSS-E-ST-70-41A

ECSS-E-ST-70-41B

ECSS-E-ST-70-41C



ECSS Packet Utilisation Standard (PUS)

❑ The service message structure reflects the semantic of the service-
specific information
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Set Parameter Value Service:
• How many parameters?
• Which parameters?
• To which value?

PUS Data Types:
• Boolean
• Enumerated
• Unsigned Integer
• Signed Integer
• Real
• Bit-string
• Octet-string
• Character-string
• Absolute Time
• Relative Time
• Deduced
• Packet



ECSS Packet Utilisation Standard (PUS)
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Marked distinction between:

❑ On-board processes

❑ Ground-based processes
Telemetry

Telecommand
Telecommand

Telemetry



ECSS Packet Utilisation Standard (PUS)

This Standard promotes using space packets compliant to the CCSDS space packet 
protocol to transport the PUS messages. It does not prescribe the protocol used to 
transport requests initiated on-board and reports destined for on-board.

❑ A "telecommand packet" is the data unit that is used to carry a service request from 
an application process on the ground to an application process on-board 

❑ A "telemetry packet" is the data unit that is used to carry a service report from an 
application process on board to an application process on the ground.
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CCSDS Mission Operations (MO)
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❑ Reduced heritage if 
compared with PUS

❑Marked subdivision 
within the service layer



CCSDS Mission Operations (MO)

The Message Abstraction Layer (MAL) is responsible 
for the definition of:
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❑Data types as basis for 
data structures

❑Abstract definition of the 
message header

❑Interaction patterns



CCSDS Mission Operations (MO)
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The Common Object Model (COM) defines:

❑ How object refer to each other

❑ The rules for managing service objects



CCSDS Mission Operations (MO)
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❑ No distinction between on-board 
and ground-based processes

Data

❑ Interaction patterns composed by 
message sequences



CCSDS Mission Operations (MO)
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❑The data structure rely on the MAL data types

❑Each service specification defines its data structures



CCSDS Mission Operations (MO)
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Space Packet Protocol

TCP/IP

HTTP

..

Service message
structure



Conclusions

ECSS PUS:

❑ High heritage

❑ Limited standardisation span

❑ Too prescriptive in single parts

❑ Heavy documentation

Which leads to:

❑ Difficulties in adaptation

❑ Need for very high expertise
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CCSDS MO:

❑ Limited presence in the market

Independency from:

❑ Transport protocol

❑ Implementation language

Which allows:

❑ Migration of platform

❑ Software reuse

❑ Separation of concerns



Next Steps
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• Application Level

• Service Level: Standard 
service interface

• Communication Level:
SPP, HTTP, TCP/IP

Service-Protocol Mapping

Implementation into a 
specific programming 
language



Thank You

TBD 19


