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Introduction: CCSDS MO/PUS services 
Comparison 

CCSDS 

MO PUS 

Acronym Definition 

CCSDS MO CCSDS Mission Operations 

PUS Packet Utilization Standard 

PUS-C Packet Utilization Standard (Issue  C) 

PUS is the current TT&C Standard in use by ESA 
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What’s new? 

Mission Operations Service Framework 

 

 

 

1. SOA 

2. MAL 
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PUS Services 

Service 

Type 
PUS Service MO Service 

1 Telecommand Verification COM / Activity 

2 Device Command Distribution Software management 

3 
Housekeeping and Diagnostic Data 

Reporting 
M&C / Aggregation 

4 Parameter Statistics Reporting M&C / Statistic 

5 Event Reporting M&C / Alert 

6 Memory Management Software management 

8 Function Management Automation 

9 Time Management Time 

11 On-board Scheduling Scheduling 

12 On-board Monitoring M&C / Check 

13 Large Data Transfer Data product management 

14 Packet Forwarding Control Remote buffer management 

15 On-board Storage and Retrieval Remote buffer management 

17 Test Service   

18 On-board Operations Procedure Automation 

19 Event-Action Service Automation 
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PUS-C new Services 

Service 

Type 
PUS Service MO Service 

20 Parameter Management M&C / Parameter 

21 Request Sequencing Scheduling || Automation 

22 Position-based scheduling Scheduling 

23 File Management Data Product Management 
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Introduction: CCSDS MO M&C services 
Comparison with PUS services 

PUS CCSDS MO 

[1]. Telecommand Verification Service MO COM – Activity 

[3]. Housekeeping and Diagnostic Data 
Reporting Service 

MO M&C – Aggregation 

[4]. Parameter Statistics Service MO M&C – Statistic 

[5]. Event Reporting Service MO M&C – Alert 

[12]. On-Board Monitoring Service MO M&C – Check 

[20]. On-Board Parameter Service MO M&C – Parameter 



 Comparison of the CCSDS MO services  with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide  7 

London – CCSDS Technical Meeting 

Introduction: Approach taken 

ActivityAcceptance object and PUS TC[1,1]: 

 

 

 

    

ParameterDefinition object and PUS TM[20,7]: 
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CCSDS MO Comparison 

 

 

 

Which CCSDS MO operations match each  

PUS packet? 



 Comparison of the CCSDS MO services  with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide  9 

London – CCSDS Technical Meeting 

Comparison with the PUS 

[1]. Telecommand Verification Service (MO COM – Activity) 
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Comparison with the PUS 

[1]. CCSDS MO Advantages over PUS 

 

1. CCSDS MO allows Multi-hop 
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Comparison with the PUS 

[3]. Housekeeping and Diagnostic Data Reporting Service 

(MO M&C – Aggregation) 
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Comparison with the PUS 

[3]. PUS-C: Housekeeping and Diagnostic Data Reporting Service 

(MO M&C – Aggregation) 

 

The PUS packets from [3,13]  

to [3,24] no longer exist in  

PUS-C, these were considered  

obsolete. 
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Comparison with the PUS 

[3]. CCSDS MO Advantages over PUS 

 

 

1. Update Interval is more precise 

2. Filter mode can be simply enabled/disabled 
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Comparison with the PUS 

[4]. Parameter Statistics Service (MO M&C – Statistic) 
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Comparison with the PUS 

[4]. CCSDS MO Advantages over PUS 

 

1. The user can select the desired function to request 

2. No longer locked with 4 functions per parameter 

3. Statistics can have different Reporting Intervals 

4. The interval for the “Resetting” and “Reporting” is not the same 
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Comparison with the PUS 

[5]. Event Reporting Service (MO M&C – Alert) 
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Comparison with the PUS 

[5]. Event Reporting Service (MO M&C – Alert) 

 

M&C: Severity  Description PUS equivalent 

INFORMATIONAL Indicates a nominal situation with no 
consequences. 

[5,1] - Normal 

WARNING Indicates unexpected behaviour without 
directly threatening consequences. 

[5,2] – Low Severity 

ALARM 
Indicates behaviour of serious concern 
requiring the attention of an operator, but not 
necessarily a malfunction. 

[5,3] – Medium Severity 

SEVERE Indicates that the monitored item has 
malfunctioned. Requires operator attention. 

[5,4] - High Severity 

CRITICAL Indicates behaviour with mission threatening 
consequences. Requires operator attention. 

[5,4] - High Severity 
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Comparison with the PUS 

[12]. On-Board Monitoring Service (MO M&C – Check) 
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Comparison with the PUS 

[12]. PUS-C: On-Board Monitoring Service (MO M&C – Check) 
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Comparison with the PUS 

[12]. CCSDS MO Advantages over PUS 

 

1. Multiple parameters per Check 

2. Checks can have different Reporting Intervals 

3. getCurrentTransitionList() operation is more flexible than the 

equivalent TC[12,10] and TM[12,11] 

4. Possible to check a list of Constant values 

5. Parameter Monitor Interval is more precise 

6. A new “violationCount” field was introduced 
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Comparison with the PUS 

[20]. PUS-C: On-Board Parameter Service (MO M&C – Parameter) 
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Comparison with the PUS 

[20]. CCSDS MO Advantages over PUS 

 

 

1. Possible to report periodically some Parameter Values 
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Implementation of 2 CCSDS MO 
services on a MityARM board 

 

 

 

Implementation of 2 CCSDS MO Monitor and Control 

services: Parameter Service & Aggregation Service 
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Implementation of 2 CCSDS MO 
services on a MityARM board 

MityARM board 
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Implementation of 2 CCSDS MO 
services on a MityARM board 

Mity USB Terminal 
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CCSDS MO Mity Demo - Provider 
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CCSDS MO Mity Demo - Consumer 
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CCSDS MO Mity Demo - Consumer 
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CCSDS MO Mity Demo - Consumer 
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CCSDS MO Mity Demo - Consumer 
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CCSDS MO Mity Demo - Consumer 



 Comparison of the CCSDS MO services  with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide  32 

London – CCSDS Technical Meeting 

CCSDS MO Mity Demo - Consumer 



 Comparison of the CCSDS MO services  with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide  33 

London – CCSDS Technical Meeting 

End 

Thesis internship Outcome 

 

 - Technical document (full systematic comparison) 

 - 11 RIDs for the improvement of CCSDS MO 

 - PUS and PUS-C compliance 

 

 - Implementation of 2 CCSDS MO services (prototype) 

 - Many suggestions to improve the Aggregation service 

 


