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Introduction: CCSDS MO/PUS services

Comparison

© — =

PUS is the current TT&C Standard in use by ESA

Acronym Definition
CCSDS MO CCSDS Mission Operations
PUS Packet Utilization Standard
PUS-C Packet Utilization Standard (Issue C)
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Mission Operations Service Framework

Application
Layer

SOA
MAL

MO Services
Layer

Message
Abstraction

Layer

Transport
Layer

Mapping to
implementation
language

Abstract service
specification
defined in terms of
the COM & MAL

Generic service
specification
defined in terms of
the MAL

Abstract
messaging

Mapping of the
MAL to encoding
and transport
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Service
Type

[y
N

Comparison of the CCSDS MO services with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide 4

London — CCSDS Technical Meeting

Telecommand Verification

Device Command Distribution

Housekeeping and Diagnostic Data

Reporting

Parameter Statistics Reporting

Event Reporting
Memory Management
Function Management

Time Management
On-board Scheduling
On-board Monitoring

Large Data Transfer
Packet Forwarding Control
On-board Storage and Retrieval
Test Service
On-board Operations Procedure

Event-Action Service

COM / Activity

Software management
M&C / Aggregation

M&C / Statistic
M&C / Alert
Software management
Automation
Time
Scheduling
M&C / Check
Data product management
Remote buffer management

Remote buffer management

Automation

Automation



PUS-C new Services

Service

Type

n Parameter Management M&C / Parameter
n Request Sequencing Scheduling || Automation
H Position-based scheduling Scheduling
= File Management Data Product Management
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Introduction: CCSDS MO M&C services

Comparison with PUS services

[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
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Introduction: Approach taken

ActivityAcceptance object and PUS TC[1,1]:

PUS Telecommand Packet ID PUS Packet Sequence Control T
ivityAcceptance pusID (ActivitvAcceptance.source) pusPSC (ActvityAcceptance.source) o
Field Type valwe  ( ____.
sUCCess MAL::Boolean FALSE Code Parameters
Not optional??? 22

ParameterDefinition object and PUS TM[20,7]:

ParameterDefinition parameter
Expression Type Value

name MAL:Identifier intzstr(parameter ID) addressing .
description MAL:String N parameter ID memory ID scheme
rawType MaL:Octet 0
rawﬁt MAL:String count straimt . .
generationEnabled MAL:Boolean (Wrameter} [DEIMEter'naIne] -——
updateInterval MAL:Duration
validityExpression Parameter Expression NULL T aﬂd_re_l;sing scheme PIC PEC

parameterId COM::ObjectKey dement address

operator COM::ExpressionQOperator .

useConverted MAL::Boolean R

value MAL::Attribute
conversion ParameterConversion NULL

convertedType MAL:Octet

convertedUnit MAL:String

checkConverted MAL::Boolean

conversionConditions List<ConditionalReference:
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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 8

London — CCSDS Technical Meeting



Comparison with the PUS

[1]. Telecommand Verification Service (MO COM - Activity)

nfnlflfer PUS Request/Report Mo %?;‘Inf.vent
1 (TM) Telecommand Acceptance Report — Success Event::monitorEvent()
2 (TM) Telecommand Acceptance Repart — Failure Acceptance
3 (TM) Telecommand Execution Started Report— Success
4 (TM) Telecommand Execution Started Report — Failure
5 (TM) Telecommand Execution Progress Report — Success Event::monitorEvent()
6 (TM) Telecommand Execution Progress Report — Failure Execution
7 (TnI) Telecommand Execution Completed Report— Success
3 [TM) Telecommand Execution Completed Report — Failure
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Comparison with the PUS

[1]. CCSDS MO Advantages over PUS

1. CCSDS MO allows Multi-hop

Gateway Ground Slalmn
X == X AMS/IP AMSIP  AMSIDTN —mmmmmmmm
Activity  Activity |'|.|1t3|I Activity Activity

Orbiter Provider
——————————— AMS/IDTN AMS/DTH AMS/OTH AMS/MTS AMSMTS
Activity .ﬂl.l::tl'l.nt'_lI Activity Activity  Activity
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Comparison with the PUS

[3]. Housekeeping and Diagnostic Data Reporting Service

(MO M&C - Aggregation)

PUS MO M&C
number PUS Request/Report Aggregation
operation
1 (TC) Define NewHousekeepin g Parameter Report addDefinition()
2 (TC) Define NewDi agnostic Parameter Report
3 (TC) dem Housel-:eepm,g Parameter Report ].:)éfllmtlons removeDefinition()
4 (TC) Clearing Diagnostic Parameter Report Definitions
5 (TC) Enable Housekesping Parameter Report Generation
14} (TC) Disable Housekesping Parameter Report Generation enableGeneration()
7 (TC) Enable Diamnostic Parameter Report Generation
8 (TC) Dizable Di agnostic Parameter Report Generation
9 (TC) Report Housekee ping Parameter Report Definitions
11 (TC) Report DiagnosticParameter Report Definitions Archive::retreve
10 (TM)Housekeeping Parameter Report Definitions Report (listDefinition())
12 (TM) Diagnostic Parameter Report Definitions Report
13 (TC) Report Housekeeping Parameter Sampling-Time Offsets
14 (TC) Report DiagnosticParameter Sam pling-Time Offsets etValue()
15 (Tn) Houzekeeping Parameter Sampling-Time Offsets Report g
16 (TM) Diagnostic Parameter Sampling-Time Offssts Report
17 (TC) Select Periodic Housekeeping Parameter Report Generation Mode enableFilter()
18 (TC) Select Periodic Diagmostic Parameter Report Generation Mode
19 (TC) Select Filtered Honsskes ping Parameter Report Generation Mode e
20 (TC) Select Filtered Diagnostic Parameter Report Generation Mode update Definition()
21 (TC) Report Unfiltered Housekee ping Parameters
22 (TC) Report Unfiltered Diagnostic Parameters Archi .
. reiretnev
23 (TM) Unfiltered Housekesping Parameterz Report ive::retrieve()
24 (TM) Unfiltered Diagnostic Parameters Report
I)Hous ing Parameters Report . -
25 (1) fm Eh?pmg monitorValue()
26 (TM) Diagnostic Parameters Report
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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.

PUS-C MO M&C
PUS-C Request/Report Aggregation
mumber .
operation
[TC) Generate one shot Feport for some Housekeeping Parameter Report
= Definitions getValue()
a8 (TC) Generate one shot Report for some Di agnostic Parameter Report Definitions
20 (TC) Append Parameters to a Housekee ping Parameter Report Definition .
- - — updateDefinition()
20 (TC) Append Parameters to a Diagnostic Parameter Report Definition
[TC) Modify the Collection Interval of some Housekeeping Farameter Report
31 Definitions dateDefiniti
[TC) Modify the Collection Interval of zome Diagnostic Parameter Report updatele nition()
32 Definitions
[TC) Report the Periodic Generation Properties of some Housekesping Parameter
33 Report Definitions
[TC) Report the Periodic Generation Properties of some Di agnostic Parameter
34 Report Definitions listDefiniti
2= TTH) House keeping Parameter Report Defuntion Periodic Generaiion Propertes stDefinition()
Report
[T Diagnostic Parameter Report Definition Periodic Generation Propertiss
36 Report
37 (TC) Apply some Functional Parameter Reporting Confignrations .
28 (TC) Create a Function al Parameter Reporting Definition [ |
20 (TC) Delete some Functional Parameter Reporting Definitions .
40 (TC) Report zome Functional Parameter Reporting Definitions .
41 (TM)Functional Parameter Reporting Definition Report .
[TC) Add some Parameter Report Definition = to a Functional Parameter Reporting .
42 Definition
[TC)Femove some Parameter Report Definition:from a Function al Farameter .
43 Reporting Definition
(TC) Modify the Periodic Generation Properties of some Param eter Report .
44 Definitions from a Funcional Parameter Reporting Definition
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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)

PUS MO M&C Statistic
PUS Request/Report .
number q po operation

1 (TC) Report Parameter Statiztics o

— getStatistics()
] (TM) Parameter Statiztics Report
3 (TC) Reset Parameter Statistics Reporting resetEvaluation()
4 (TC) Enable Periodic Parameter Statistics Reporting .

- — — - updateParameterEvaluation()

5 (TC)Dizable Perodic Parameter Statistics Reporting
6 (TC) Add Parameters to Parameter StatisticsList addParameterEvaluation()
7 (TC) Delete Parameters from Parameter Statistics List removeParameterEvaluation()
&g (TC)Report Parameter Statistics List o

— getStatistics()
g [TWI) Parameter Statisticz List Report
10 (TC) Clear Parameter StatisticsList removeParameterEvaluation()
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Comparison with the PUS

[4]. CCSDS MO Advantages over PUS

The user can select the desired function to request
No longer locked with 4 functions per parameter
Statistics can have different Reporting Intervals

A W N R

The interval for the “"Resetting” and “Reporting” is not the same

Uil NPAR | Parameter# | Maxval | tpax |[Minval | tpgn | Meanval | Stddevval

Absolute | Unsigned | Enumerated Deduced | Absolute | Deduced | Absolute | Deduced Deduced
Time Integer Time Time

|<— Optional —=

I{ Repeated NPAR times
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Comparison with the PUS

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

oS PUS Reques Repors MO MEC Al
1 (TM) Normal /Progress Report
9 (T Error/Anom aly Report- Low Severity )
3 (ThM) Exror /Anomaly Repart- Medim Severity Event::monitorEvent()
4 (TM} Error /Anomaly Report- High Severity
5 (TC)Enable Event Report Generation )
5 (10) DisabloEventReport Generation enableGeneration()

Comparison of the CCSDS MO services with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide 16

London — CCSDS Technical Meeting



Comparison with the PUS

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

Indicates a nominal situation with no
INFORMATIONAL consequences.

[5,1] - Normal

Indicates unexpected behaviour without

directly threatening consequences. [5,2] — Low Severity

Indicates behaviour of serious concern
requiring the attention of an operator, but not [5,3] — Medium Severity
necessarily a malfunction.

Indicates that the monitored item has . .
SEVERE malfunctioned. Requires operator attention. 15:4] - High Severity
Indicates behaviour with mission threatening

CRITICAL 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)

PUS .
number PUS Request/Report MO Mé&C Check operation
1 (TC)EnableMonitoringof Parameters
bleChecl
2 (TC)Dizable Monitoring of Parameters enableCheck()
3 (TC) Chan ge Maximum Reporting Delay updateDefinition()
N removeDefinition()
Cl Monito List
4 (TC) Clear MonitorimgLis removeParameterChecl()
5 [TC) Add Parameters to MonitoringList addParameterCheck()
6 (TC) Delete Parameters from Monitoring List removeDefiniion()
7 (TC)Modify Parameter Checking Information updateDefinition()
8 (TC)Eeport Corrent MonitoringList . .
— listDefinition()
o (TWI) Current Monitoring List Report
10 (TC)Eeport Corrent Parameters Out-of-limit List . .
— getCurrentTransitionalList()
11 (THI) Current Parameters Out-of-limit Report
12 (T2 Check Transition Report Event::monitorEvent()

Comparison of the CCSDS MO services with the Packet Utilization Standard Services | César Coelho & Mehran Sarkarati | 12/11/2014 | Slide 18

London — CCSDS Technical Meeting



Comparison with the PUS

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

(TC) Enable the Parameter Monitoring Function

PUS-C MO Mé&C
number PUS-C Request/Report Check/Parameter
operation
1 (TC)Enable some Parameter Monitoring Definitions bleChedk
2 (TC)Dizable zome Parameter Monitoring Definition=s enableCheck()
3 (TC) Change the Maximnm Transition Reporting Delay updateDefinition()
4 (TC)Delete all Parameter Monitoring Definitions removeDefinition()
. » addDefiniion()
Add = P eterMonito Definitions
3 e ome Faramer omibring Uetmbons addParameterChecl()
6 (TC)Delete some Parameter Monitoring Definition s removeDefinition()
7 (TC)Modify zome Param eter Monitoring Definitions updateDefinition()
8 (TC)Report some Parameter Monitoring Definitions . -
— — listDefinition()
9 (TnI) Parameter Monitoring Definition Report
10 (TC)Report the Out-of-limits . .
— getCurrentTransitionList()
11 (TnI) Out-of-limits Report
12 (TI) Check Transition Report Event::monitorEvent()
13 (TC)Report the Statusof e ach Parameter Monitoring Definition Archive::retrieve
(TM) Parameter Monitoring Definition StatusReport (listDefinition())

L LU T W) EP—

16 (TC) Dizablethe Parameter Monitoring Function .
17 (TC) Enable the Functional Monitoring Funetion

18 (TC) Dizable the Functional Monitoring Function .
19 (TC) Enable some Function al Monitoring Definitions

20 (TC) Dizable zome Functional Monitoring Definitions .
21 (TC) Protect zome Functional Monitoring Definitions

a9 (TC) Unprotect zome Functional Monitoring Definitions .
23 (TC) Add zome Funetional Monitoring Definitions .
24 (TC) Delete some Functional Monitoring Definitions .
25 (TC) Report some Functional Monitoring Definitions

26 (TM) Function al Monitoring Definition Report .
27 (TC) Report the Statnzof e ach Functional Monitoring Definition

28 (TMI) Functional Monitoring Definition Statnz Report .
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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)

PUS-C PUS-C Request/Report PTﬁftSr
number operation
1 (TC) Report some Parameter Values
a (TWI) Parameter Values Beport get‘u’alu e0
9 (TC) Set zome Parameter Values |
4 (TC) Change zome R.aw Memory Parameter Definitions &pé&tegeﬁgugeﬂg
[ (TC) Change zome Ohject Memory Parameter Definitions &pé&tegeﬁgugeﬁg
6 (TC)Eeport zome Parameter Definitions
— listDefimition()
7 (TWI) Parameter Definitions Report
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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

FULL HSMC

J100

T .

&
L v, WOSAuW

I’ LR
-~ = -
| S -
¥ eet’ 1355
|
70.83.05 €7 95 85
|

PARTIAL HSMC BRI Crica
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Implementation of 2 CCSDS MO

services on a MityARM board

Mity USB Terminal

@esa Status:  Connected:

Aug 18, 2814 8:39:84 AM esa.mo.mal.transport.gen.GENTranspert createEndpoint -
TNFO: GEN Creating endpoint

Aug 18, 2014 2:39:84 AM esa.mo.mal.transpert.gen.GENEndpoint startMessageDelivery

INFO: GEMEndpeint (ParameterInternalBroker) Activating message delivery

Aug 18, 2014 3:39:04 AM esa.mo.mal.transport.gen.GENEndpoint startMessageDelivery

INFO: GEMEndpeint (ParameterInternalBroker) Activating message delivery

Aug 18, 2014 3:39:04 AM esa.mo.mal.impl.broker.MALBrokerBindingImpl <init>

INFO: Creating internal MAL Broker for localllame: ParameterInternalBroker on protecol: null with URI: rmi://
192.168.1.6:10824/1824-ParameterInternalBroker

Aug 18, 2014 3:39:04 AM esa.mo.mal.demo.provider.ParameterProviderServiceImpl startServices
INFO: Parameter Service URI tormi://192.168.1.6:1624/1624-Parameter

Aug 18, 2014 3:39:04 AM esa.mo.mal.demo.provider.ParameterProviderServiceImpl startServices
INFO: Parameter Service broker URI: rmi://192.168.1.6:1624/1824-ParameterInternalBroker

Aug 18, 2014 8:39:84 AM esa.mo.mal.demo.provider.ParameterProviderServiceImpl init

INFO: Parameter service READY

Aug 18, 2014 8:39:84 AM esa.mo.mal.transport.gen.GENTransport createEndpoint

INFO: GEN Creating endpoint

Aug 18, 2014 8:39:84 AM esa.mo.mal.transport.gen.GENEndpoint startMessageDelivery

INFO: GENEndpoint (Aggregation) Activating message delivery

Aug 18, 2014 8:39:84 AM esa.mo.mal.impl.broker.MALBrokerImpl createBrokerHandler

INFO: Creating internal MAL Broker handler: SimpleBrokerHandler

Aug 18, 2014 8:39:04 AM esa.mo.mal.transport.gen.GENTransport createEndpoint

INFO: GEN Creating endpoint

Aug 18, 2814 8:39:84 AM esa.mo.mal.transport.gen.GENEndpoint startMessageDelivery

INFO: GEMEndpeint (AggregationInternalBroker) Activating message delivery

Aug 18, 2814 8:39:84 AM esa.mo.mal.transport.gen.GENEndpoint startMessageDelivery

INFO: GEMEndpeint (AggregationInternalBroker) Activating message delivery

Aug 18, 2814 8:39:84 AM esa.mo.mal.impl.broker.MALBrokerBindingImpl <init>

INFO: Creating internal MAL Broker for locallame: AggregationInternalBroker on protocel: null with URI: rmi://
192.168.1.6:1824/1824-AggregationInternalBroker

Aug 18, 2814 8:39:04 AM esa.mo.mal.demo.provider.AggregationProviderServiceImpl startServices
INFO: Aggregation Service URI ¢ rmi://192.168.1.6:1824/1824-Aggregation

Aug 18, 2014 §:39:84 AM esa.mo.mal.demo.provider.AggregaticnProviderserviceImpl startServices
INFO: Aggregation Service broker URI: rmi://192.168.1.6:1824/1824-AggregationInternalBroker
Aug 18, 2814 §:39:84 AM esa.mo.mal.demo.provider.AggregationProviderserviceImpl init

INFO: Aggregation service READY

Send: SyncTme | [ Runcommand | [ Break |
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CCSDS MO Mity Demo - Provider

Em CAWINDOWS\system32\emd.exe

C:xUsers~Cesar Coelho“Documents“NetBeansProjects“\CCS5DS_MO_APPE~CCSDE_MC_MITY_DEMO>java —classpath ta
qut\CCSDS_HC_HITY_DEHO—i.B—SNHPSHOT—jaP—uith—dependencies.jar eza.mo.mal.demo.provider.DemoProvider|
i
Aug 16, 2814 1:27:18 PH esa.mo.mal.demo.util.StructureHelper loadProperties
INFO: Loading properties from file:-/C:-/Users Cesarx2B8Coelho-DocumentsNetBeansProjects-CCEDS_MO_APFPS
#CCEDS_MC_MITY_DEMO-demoProvider.properties
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport <{ini
INFO: GEN Creating element stream : esa.mo.mal.encoder.string.St g3treamFactory
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport <init>
INFO: GEN Wrapping body parts set to : false
Aug 16, 2814 1:27:18 PHM esa.mo.mal.transport.rmi.RMITransport init
INFO: RMI Creating registory on port 1.824
Aug 16, 2814 1:27:18 PHM esa.mo.mal.transport.rmi.RMITransport init
INFO: RMI Bound to registory on port 1.824
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport createEndpoint
INFO: GEN Creating endpoint
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (Parameter) Activating message delivery
ﬂug 16, 2814 1:27:18 PH esa.mo.mal.impl.broker. HﬂLBPokerImpl createBrokerHandler
INFO: Creatlng internal MAL Broker handler: SimpleBrokerHandler
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport createEndpoint
INFO: GEN Creating endpoint
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (ParameterInternalBroker> Activating message delivery
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (ParameterInternalBroker> Activating message delivery
Aug 16, 2814 1:27:18 PH esa.mo.mal.impl.broker .MALBrokerBindingImpl <init>
INFO: Creating internal MAL Broker for localMame: ParameterInternalBroker on protocol: null with URI
D rmiz/10.32.26.171:1024-1824-ParaneterInternalBroker
Aug 16, 2814 1:27:18 PH esa.mo.mal.demo.provider.ParameterProviderServicelmpl startServices
INFO: Parameter Service URI opm »18.32.26.171:1824-1824-Paraneter
Aug 16, 2814 1:27:18 PH esza.mo.mal.demo.provider.ParaneterProvider8ervicelmpl startServices
INFO: Parameter Service broker URI: vmi:r~18.32.26.171:1824-1824-ParameterInternalBroker
Aug 16, 2814 1:27:18 PH esa.mo.mal.demo.provider.ParamneterProviderS8ervicelmpl init
INFO: Parameter service READY
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport createEndpoint
INFO: GEN Creating endpoint
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (Aggregation? Activating message delivery
Aug 16, 2814 1:27:18 PH esa.mo.mal.impl.broker.MALBrokerImpl createBrokerHandler
INFO: Creating internal MAL Broker handler: SimpleBrokerHandler
Aug 16, 2814 1:27:18 PH esa.mo.mal.transport.gen.GENTransport createEndpoint
INFO: GEM Creating endpoint
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (AggregationInternalBroker? Activating message delivery
Aug 16, 2814 1:27:18 PH esza.mo.mal.transport.gen.GENEndpoint startMessageDelivery
INFO: GEMEndpoint (AggregationInternalBroker? Activating message delivery
Aug 16, 2814 1:27:18 PH esa.mo.mal.impl.broker.MALBrokerBindingImpl <init>
INFO: Creating internal MAL Broker for localMame: AggregationInternalBroker on protocol: null with U
RI: rmi: 718.32.26.171:1824-1824-AggregationInternalBroker
Aug 16, 2814 1:27:18 PH esza.mo.mal.demo.provider.AggregationProviderServicelmpl startServices
INFO: Aggregation Service URI D oemizAr1B8.32.26.171:1824-1824-Aggregation
Aug 16, 2814 1:27:18 PH esza.mo.mal.demo.provider.AggregationProviderServicelmpl startServices
INFO: Aggregation Service broker URI: vmi:- »18.32.26.171:1824-1824-AggregationIlnternalBroker
Aug 16, 2814 1:27:18 PM eza.mo.mal.demo.provider.AggregationProviderServicelmpl init
INFO: Aggregation service READY
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CCSDS MO Mity Demo - Consumer

File Consumer

|A\rerage Delay:0.0

f Home r Parameter Service |/ Published Parameter Values r Aggregation Service |/ Aggregation: Map

To start, please connect to the provider:

Parameter Service URL: |rmi:H1 0.32.26.66:10241024-Parameter

Parameter Broker URIL: |rmi:H1 0.32.26.66:1024/1024-ParameterinternalBroker

Aggregation Service URL |rrr1i:ﬂ1 0.32 26.66.1024/1024-Aggregation |
Aggregation Service URL |rmi:ﬂ1 0.32.26.66:1024/1024-AggregationinternalBroker |

| Connect to Provider
Instructions: Reserved Parameters:
1. Parameter Senvice Tab: Add some parameters and interact | name: GPS Altitude
with them by playing with their definitions. name: GPS.Longitude
2. Published Parameter Values: Visualize the received name: GPS.Latitude
parameter values. The slots are sorted by the object instance name: FineADCS Magnetometer B_r
identifier value. name: FineADCS.Magnetometer B_theta
3. Aggregation Service: Make an agagregation of parameters. name: Zera

Hint: To visualize the location of the spacecraft on a map, make | name: One
an Agagregation named: "Map™ and agagregate the parameters name: Two
GPS.Longitude and GPS Latitude. Itis necessary to selecta name: Three

small updatelnterval and the definition must be enabled. name: Four
4. Aggregation Map: Visualize the Aggregation Map defined on Reserved Aggregation:
the previous step. name: Map

parameters: Latitude, Longitude
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CCSDS MO Mity Demo - Consumer

File Consumer

|A\rerage Delay:0.0

Home | Parameter Service |/ Published Parameter Values r Aggregation Service |/ Aggregation: Map

ObjInstid name description rawType rawlnit generationEnabled updatelnterval
1|GPS.Longitude longitude Double degrees L] 10
2|GPS Latitude latitude Double degrees [ ] 05
3|GPS Altitude altitude Double meters [] 1
‘ getValue ‘ ‘ enableGeneration ‘ | addDefinition | ‘ updateDefinition | ‘ removeDefinition |
‘ getValue(0) | ‘ enableGeneration{group=false, 0) ‘ ‘ listDefinition(™*"} | | removeDefinition{0} |
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CCSDS MO Mity Demo - Consumer

4| Consumer Interface (CCSDS MC

File Consumer
|A\rerage Delay:0.0
fHome rParameter Service |/Puhli5hed Parameter Values rAggregaﬁon Service rhggregation:lulap |
Obj Inst Id | name description category generationEnab..] updatelnterval filterEnabled filteredTimeout
1|Map a map GEMERAL 1 L] an
getValue || enableGeneration H enableFilter H addDefinition || updateDefinition || removeDefinition
‘ getValue(0) || enableGeneration{group=false, 0) || enableFilter{group=false, 0} |
‘ listDefinition{"=") H removeDefinition(0}) ‘I]Display Published AggregationValues
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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
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