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The Componento-ComponeniTransfer(C2CX) Messags provide theability to transfer control
and status information betweeamponentsThe messages are used for sending status, control,
setup, initializationheartbeat, security, a handshake, etc. from one component to don#er
to-one)or to multiple components (ofie-many).

The C2CX messages are typically unidirectioifalomponents need back and forth interaction

or confirmation, it isfecommendethat the Directive Request and Response messages be used.
Also, if it is desirable to know the progress or status of a C2CX message, the receiver of the
message can issue a Log message at noteworthy points within its processinbheycieans

the C2CX mesages act at a layer below general system knowledge that is accomplished through
other messages such as the Log message and Directive meEeage28CX messages seek to
provide a communication mechanism just under the radar of the general systeng basials
viewable, as necessary.
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The CFG BbConfiguration Status C2CX message is used by software components to report
their configuration information(The DEV BDeviceC2CX message is used to report the status
of devices.Note that theMessage Head@lready contains information about the component

¥ Support of mission and satellites
¥ Name and location (facility and node)
¥ Class of capabilities provided

The additional information to be passed or reported issteimdardThe compnents reporting
the configuration information and the components monitoring the configuration will need to
establish:

¥ What configuration information is to be reported (and name the fields)
¥ When it is to be reported (upon change or periodically)
¥ What forma to report the configuratiomformation

A monitoring agent would collect Heartbeat messages and Configuration Status messages and
possibly the Device messages to maintain a picture of what software is operating where, in what
capacity, in what state, amdth what physical and/or logical associatiohke collected

information can be:

¥ Presented in a graphical colored display depicting the operating environment and the
logical associations of tr@omponents

¥ Used to determine what pdeterminedactionsto take in the event of a failure or
degraded operations

As an example, a fror@nd telemetry and command processor would publish a CFG message
whenever it is first run and thereafter when it associates (or disassociates) itself with another
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cooperating comgnent.In addition to the information already provided in Message Header
it would also report the following configuration information:

¥ The role of theeportingcomponent (PRIMARY, BACKUP)
¥ Number ofassociations

Name of component or port associatethywsuch as:

o! Telemety and command processor (decommutation and command verification)
o! External telemetry and command link / port

o! Planner and Scheduleto direct the setup and operation of a pass

o! Flight dynamics componentto exchange downlink or otherformation

Node of the associated component, if known
Role of the associated component (PRIMARY, BACKUP)

If the monitoring agent is also a configuration manager, it can establish the present operating
configuration and also prepare a contingent configumalin the event of a component failure or
processor failure, the configuration manager will know if it has the required and sufficient
number of components to sustain operatitinsot, it can also determine if it has the required
and necessary numberfscomponents should a failover or restart procedure be invoked, and if
so, automatically initiate that procedure.

The minimum and sometimes maximum configuration information a component can report is its
own role.A single component with no associationsulekbnormally report its role as PRIMARY.
Some configuration information may already be known and available if the components used a
pre-registration or registration mechanism to disclose such information as:

¥ Nodes wher¢heycan execute
¥ If they arestandabneor redundant, and if redundant, on what nodes could the redundant
component operate

Furthermore, the Configuration Status Message may be used to report group assotiattons.

is, to what group does this component belong, and is it a member anddoaganof the group.
Some groups of components may operate in a peer only association where other groups may
require a group manager for organization, control, and direction.

Groups can be used for a number of purpdBesse include, but are not limiteat t

Message Exchangegroups can be formed to pass messages in a number of relationships
and locations that include:

Peerto-Peer
Client-Server
ManagerMember
Local and Distributed



Configuration Managementequipment can be logically associated to forougs (or
suites or strings) thamustoperate together, failover together, have a minimum
configuration (quorum), be addressed as a group, or other operating constraints or
configurations.

Group formation can be paefined or dynamic. If dynamic, then ailohal group functions
may be required, such as Create / Disband and Join / Leave.

Groups can also be hierarchica$ showkrror! Reference source not found.Error!
Reference source not found.
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Grouping Level Space Ground
Software Software Application Software Application
Processor Computer
Hardware / Equipme Bus_ Bus/LA_N/WAN/Web
Satellite Facility/Center
Constellation Enterprise
Business Mission

The above disceson and illustrations provide a sampling of the ways groups may be employed
within the messaging framework.
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Sender AnyC2MSompliant application

Senders I@nded Usage | Publish

Receiver AnyC2MSompliant application

Receivers Intended Usag Subscribe

What Status and Control type information

When As needed and depends upon the type of information being
]
BC,$%9'

1. A component needs informationait another componentéétware configuration
information from a logical or relational perspective.
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Sstgtr)éz% Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Subject SPeS I homaINT DOMAING MissION| consT | saT | Typ| suBTYP ME1 ME2 MEB | MR MB
Element fication
Subject [domain 1 [domain 3 [constell [Component | [Component
C2MS Psystem| Bsystem] [mission] . [sat] | MSG CFG name of name of [Node] | [Facility]
Content o o ation] . o
specific] | specific] publisher] recipient(s)]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG CFG APP1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG CFG CFGMGR AGENT3
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 MSSN * SAT1] MSG CFG * >
Receiver
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Miscelaneous | Required / - S . .
Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher COMPONENT from heade
ME2 Optional Component name of destination DESTINATIGBOMPONEN
from header
Component destioati
Thetwomiscellaneous elemenéy be
used to direct the message to a spe
MB Optional g?r?::neflg?:]é?s necessary, in Heade
ME 9 :
ME3 = destination node
MHE = destination facility

Configurationstatusmessages may be published for genesasumpbn or they may be
targeted to a central collector compondifite seconcelementME2 (component of recipient), is
usedif necessary.

7<"8-$%0 &
Publishing / Sending Configuration Status messages:

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGCFGAPP1 or
C2MS.DOM1.DOM2MSSN.CNS1.SAT1.MSG.CFGAPP1. COMPONEN®r
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.EGAPP1. COMPONENT.NODE.F
ACILITY

Subscribe to / receive a ConfiguratiStatusmessage:
C2MS.*.* * * * MSG. CFGMYAGENT.CFGMGR.>or

C2MS.* ** ** MSG. CFGCFGMGR.>

8.5.1.269,51/:6+"./,5&;. ".60&3%00":% &%">%&

The abbreviaterror! Reference source not foundError! Reference source not found.
shows the requiredalues of the MESSAGHEYPE and MESSAGESUBTYPE fields forthe
Configuration Statudessagéieader
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Field Name Value Notes
HEADER/ERSION 2019 Versn_)n _Number for this message
description
MESSAGEYPE MSG m?esage type identifier: REQ, RES
Unigque message identifier, fiixed
MESSAGBUBTYPI CFG C2MS Standard Messages
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Field Name Value Notes
More E E E
Please refer Eoror!
Reference source
not foundError!
Reference source
not foundfor a
complete definitiof

8.5.1.369,51/:6+"./,5&;.".60  &%00":%&9,5.%5. 0&

FigureError! No text of specified style in document:1 belowshows dJML object diagram of
the Configuration StatuMessagewith its requirecandoptional fields.

Message Header

Required Fields

-CONTENT-VERSION : F32 = 2012.0
-MY-ROLE : String

Configuration Status Message

-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= CFG

Optional Fields

-NUM-OF-ASSOCS : U16
-ASSOC.n.GROUP : String
-ASSOC.n.NODE : String
-ASSOC.n.ROLE : String

!
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TableError! No text of specified style in document6 belowdescribes additional field names,
values, and notes for the Configuration Status Message.
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Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
MYROLE Role the reporting component has in the configgration.
PRIMARY, BACKUP, AGENT, SERVER, MEGBER, M
NUMOFASSOCS | OnO starts at 010 The number of associations to be reported.
ASSOC.n.GROUJ Name of component or group associated with
ASSOC.n.NODE Location of associated component or group

ASSOC.n.ROLE Role the associated component has, if known
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The Control messages are those that are typically used to request Ounder the hoodO functions
that, while essential for operat®rare not of general interest.

The Control message is used to start, restart, reinitialize, or otherwgeotanother
componentAs an example, components may determine that they will not proceed with their
processing until they have received a Control message with a SNRING of OINITO or
OSTARTQDther components may require additional information in CI$TRING to begin
processingStill other components that have been performing their processing may allow
themselves to be 1directed in their processingpon the reception of a Control message, a
component will redirect itself according to the supplistting of parameters.

For instance, a component could request another component to change its rate of publishing a
Heartbeat messagéhe requesting component would serfdmntrolmes§age with a kpown
decipherable command string in the CNSLRING field;for example: OSET HB 150.

Missions may want to have different processing modes or signals when the course of events
changes what standard actions are to follear.example, a system wide indicator may be sent
using the CNTL messages with a value for tiNTC-STRING to signify that a pass has begun
and the processing mode is OPAS8Ghe processing mode is OFRESSO, OPOSASSO,
OLIGHTSOUTO, OLIGHTONO. OAUTONOMOUSO, OSIMULATIONO, OLAUNCHO,
OECLIPSPERIODO, OMANEUVERO, OSKMEIDEQ, or any such stalet could affect some
components and result in conditional processing or decision making.

In these examples, a monitoring agent, criteria action agent, decision making component, script
controller, or processing manager would monitor the events forcstatges and then issue the
CNTL message for all or a subset of the components.

A further example could involve distributed simulatioAskey factor in these simulations is to
know the simulated timé& CNTL message can be defined to set, distributeyrechgonize
components to a simulated tinTdhhe CNTL message might be used to set the time or advance
the simulated time by a delta tin¥his includes training, development, integration, and pre
launch / operations simulationénecessary, a separate C2@essage may be developed with a
calledSETTIME with associated parameters.

Finally, a simple application could be a PING functiofRINGO placed in the CNBITRING
field would simply require the receiver to publish the same type of message but wit OPIN
ACKO in the CNTESTRING field.Alternately, separate C2Cessagesould be defined for
the PING and PINGACK functionality.
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Sender Any C2MS compliant application
Sendes Intended Usage | Publish

Receiver Any C2MS compliant application
Receivers Intended Usag Subscribe

What Status and Control type information

"HE$%& 1%& I "#H& ()#*1+,--%.,1/0,12321%(2#& 4" 15"6+/ 4+ 7189:; 1 d



| When | As needed and depends upon the type of information being |

Example
1.! A component can request dher component to action with the CNTL message.
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Subject Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Standard
Subject SPeS I homAINT DOMAING MissION| consT | SAaT | Typ| suBTYP ME1 ME2 MB | M2 | MB
Element fication
. [domain 1 [domain 3 [Component | [Compoent :
Subject C2MS Psystem| Bsystem] [mission] [co_nstell [sat] | MSG CNTL | name of name of [Node] _[Facn
Content o | ation] . - ity]
specific] | specific] publisher] recipient(s)]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG CNTL APP1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG CNTL CFGMGR AGENT3
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 MSSN * SAT1] MSG CNTL * >
Receiver
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Miscellaneous | Required /

Element Optional Description Field in Msg, if applicable
ME1 Reqiired Component name of Publisher COMPONENT from heade
ME2 Optional Component name of destination DESTINATIGBOMPONEN

from header

Component destination:

Thetwomiscellaneous elemenéy be
used to direct the message to a spe
MB destination, as necessary, in Heade

MHE Optional String format. na
ME3 = destination node
MHE = destination facility
MBS Optional A keyword the receiving process c¢ OCNTKEYWORDO from m

use for filtering content

Controlmessages may be published for genemakumptioror they may be targeted to a central
collector componenThe seconcelementME2 (component of recipient), issedif necessary.

78"9-$%0 &
Publishing / Sendin@ontrolmessages:

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGCNTLAPP1 or
C2MS.DOM1.DOM2.MSSNCNS1.SAT1.MSG.CNTLAPP1. COMPONEN®r
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.GITLAPP1. COMPONENT.NODE.
FACILITY or

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.GITLAPP1. COMPONENT.NODE.
FACILITY.KEYWORD

Subscribe to / receive@ontrolmessage:
C2MS.*.* * * * MSG. CNTLMYAGENT.CFGMGR.> or

C2MS.* ** ** MSG. CNTL.CFGMGR.>

8.5.2.2&3,4.+,$&5%00"6%&%"; %+ &

The abbreviateérror! Reference source not foundError! Reference source not found.
shows the requiredalues of the MESSAGHYPE and MESSAGESUBTYPE fields forthe
ControlMessagéneader
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Field Name Value Notes
HEADER/ERSION 2019 Versn_)n _Number for this message
description




Please refer Earor!
Reference source
not foundError!
Reference source

not foundfor a

complete definitiof

Field Name Value Notes
MESSAGEYPE MSG MESGsage type identifier: REQ, RES
Uniquenessage identifier, fixed for
MESSAGEUBTYPE CNTL C2MS Standard Messages
More E E E

8.5.2.3&3,4.+,$ &%00"6%&,4.904.0 &

FigureError! No text of specified style in document:2 belowshows dJML object diagram of
the ControlMessagewith its requirecandoptional fields.

Message Header

Control Mossago

Required Fields
-CONTENT-VERSION : F32 = 2018.0

-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= CNTL

Optional Fields
~CNTL-KEYWORD : Header String= CNTL
-CNTL-STRING : String
-SPECIAL-INFO : Binary

%
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TableError! No text of specified style in document:11 belowdescribes additional field
names, values, and notes for the Control Message.
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Fidd Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
CNTEKEYWORD | Uppercase Keyyvord extrac_ted from the SNIRINGUseful for
routing/processing.
Parameters to guide the componenhengstessirg.g.,
CNTESTRING INIT, Stop, Shutdown, Restart, Do X, Y, and Z.
SPECIAINEO E(e)rreappllcatlon uday additional information can be provid

%
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TheDeviceC2CX message is used to report the status of devices, physical or yirtgal.

Heartbeat message and the Configuration Status message are used to report status on software
components.The Device message would typically be used to report the status of devices that
would not be capable of reporting themsel\Fes. example, a stbare component may interact

with a specialized device or merely have access to the status of devices operating in the same
environmentA designated software component would gather the status of the device(s) and
publish the information with the Device CX messageTlhis message is not intended to
communicate with the device.

Thus, in conjunction with the Configuration Status and Heartbeat messages, a full story on the
configuration can be gathered for reporting and subsequent actions when avegstem
configuration is implemented.

Of course, this message does not need to be restricted to physical dévicakdevices may

be constructed and reported on as welbhysical device may be logically partitioned, or a

logical device may be spread ovamamber of physical device®r, a virtual (or pseudo) device

could be constructed or defined with no relation to any physical déwocexample, a set of
parameters, somehow related, could be grouped as a OdeviceO and reported on for display and
monitoring. A single reporting agent could be responsible for a virtual device and report on it.

Or, a number of agents could report on separate parameters and the collector of the Device
messages could effectively construct a virtual device from the dispam@at@ation.A set of key

or critical parameters could be constructed and reported on using this method.

A hypothetical example for a communications data path could consist of a ground antenna, a
ground station processor/controller, a data link, and a-&hprocessofTogether these

devices could constitute a virtual data link device whose individual device statesediected

(and logically ANDed together) to provide a GO/NOGO or Red/Yellow/Green status on the data
link.
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Sender Any C2MS compliant application

Senders Intended Usage| Publish

Receiver Any C2MS compliant application

Receivers Intended Usag Subscribe

What Status and Control type information

When As needtand depends upon the type of information being trg
%
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1.9%A component reports its status, physical or virtual, or any collection of data
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Subject . o )
Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Standard
Subject Spect | hovaiNg DoMAIN] MiSsION| cONsT | SaT | TYP| suBTYP ME1 ME2 MB | ME | MB
Element fication
. [domain 1 [domaii2 [Component | [Component :
Subject C2MS Psystem| Bsystem] [mission] [co_nstell [sat] | MSG DEV name of name of [Node] _[Facn
Content o | ation] . - ity]
specific] | specific] publisher] recipient(s)]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG DEV APP1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG DEV CFGMGR AGENT3
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 MSSN * SAT1] MSG DEV * >
Receiver
!
o<!
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Miscellaneous | Required / - S . .
Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher COMPONENT from heade
ME2 Optional Component name of destination DESTINATIGBOMPONEN
from header
Componentdtination:
Thetwomiscellaneous elemenéy be
used to direct the message to a spe
MB Optional g?r?::neflg?:]é?s necessary, in Headsg n/a
ME 9 :
ME3 = destination node
MHE = destination facility

Devicemessages may be published for genepasumptioror they may be targeted to a central
collector componenThe seconcelementME2 (component of recipient), issedif necessary.

9:":.$%1 &
Publishing / Sendinevicemessages:

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGDEVAPP1 or
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.M&. DEVAPP1. COMPONEN®r
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGDEVAPP1. COMPONENT.NODE.F
ACILITY

Subscribe to / receivel@evicemessage:
C2MS.* * * * * MSG. DEVMYAGENT.CFGMGR.>or

C2MS.* * * ** MSG. DEV.CFGMGR.>

8.5.3.284%506%6%11"8%&%"=% &

The abbreviatethbleError! Reference source not found.Error! Reference source not found.
shows the requiredalues of the MESSAGHYPE and MESSAGESUBTYPE fields forthe
DeviceMessagdeader
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Field Name Vale Notes
HEADER/ERSION 2019 Versn_)n _Number for this message
description
MESSAGEYPE MSG m?esage type identifier: REQ, RES
Unique message identifier, fixed fof
MESSAGEUBTYPI DEV C2MS Standard Messages




Field Name Vale Notes
More E E E
Please refer Eoror!

Reference saooe
not foundError!

Reference source
not foundfor a

complete definitiof
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FigureError! No text of specified style in document3 belowshows dJML object diagram of
the DeviceMessagawith its requiredandoptional fields.

Message Header
~ Required Fields

-CONTENT-VERSION : F32 = 2019.0
-NUM-OF-DEVICES : U16 DEVICE.n.STATUS |
-DEVICE.n.NAME: String 0=Debug
-DEVICE.n.STATUS: 116={0,1,2,3, 45 — — — |{=Normal/Green,
2=Yellow,
Device Message 2‘2’2"99-
=Re
-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= DEV Optional Fields

-DEVICE.n.NUMBER: 116
-DEVICE.n.MODEL : String
-DEVICE.n.SERIAL: String
-DEVICE.n.VERSION: String

-DEVICE.n.GROUP : String
-DEVICE.n.ROLE : String
-DEVICE.n.INFO: 116
-DEVICE.n.NUM-OF-PARAMS : U16
-DEVICE.n.PARAM.m.NAME: String
-DEVICE.n.PARAM.m.TIME: Time
-DEVICE.n.PARAM.m.VALUE: Variable

%
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TableError! No text of specified style in document:16 belowdescribes additiwal field
names, values, and notes for the Device Message.
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Field Name Value/Description Notes
CONTENT . : -
VERSION 2019 Version Number for this message conteiptidas
NUMOFRDEVICES 1+ Number of devices being reported in this message
DEVICE.n.NAME 19 S Name of the device
DEVICE.n.NUMBEH Number assigned to the device to distinguish it from identical
DEVICE.n.MODE Model number o tthevice
DEVICE.n.SERIA Serial number of the device
DEVICE.n.VERSI( Version of the firmware operating within the device
DEVICE.n.GROU Name of growgth which devicessociated
DEVICE.n.ROLHE Roleofthe device, if known

%
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Field Name Value/Description Notes

Value | Description
0 Debug
DEVICEnsTaTl 1 Normal /| sondition of the device being repEneiteria for selectthg
o Green | pey|CE.n.STATUS descrigtleft to the reporting component.
2 Yellow
3 Orange
4 Red
DEVICE n.INEO ng?gedmonal statusectitht can be supplied that is specific to th
DEVICE.n.NU®F AnO starts at 1 Number of additional parameters being reported that are assg
PARAMS the device
DEVICE.n.PARAN .
MNAME Name of the additional parameter
DEVICE.n.PARA] Time of parameter samplin
m.TIME P Ping
DEVICE.n.PARAN .
MVALUE Value of the named parameter being reported

8.5.4& <%",[#%" /& %11"8%&

TheHeartbeatnessage is used to notify other components that the sending / publishing
component is alive or activ@ther components mdaring the Heartbeat messages can

determine what action to take, if any, when a Heartbeat message fails to appear as scheduled, or
if the COMPONENTSTATUS is not normal/greeif.the component does not publish the

heartbeat at the default rate, it cangyphe publishing rate (PUBATE field) and a counter
(COUNTER field) for a monitor to calculate when a heartbeat is expected or might be missing or
late.Each component or system or mission can determine its own preferred heartbeat rate.

G-I&H10@8&/3%&*1G9G! ' JIEIHI&A0%S$E&

If the COMPONENTSTATUS field is not to be used, then if the component is running but not
100%, thera component should cease publishing its Heartbeat me3dagtermination of the
Heartbeat message will then make autofefiguraton options possibléVhich is to say, if the
component is either 100% or 0%, or those are the only two states the component can report, then
using the COMPONENTTATUS field is not necessary, as long as the component can cease
publishing the Heartbeat meg® in circumstances when it knows it is not 100%.

H10@8&/3%&?17+IG9G! ' JIEIHI&AD0%$&

A component may typically only supply the COMPONESTATUS of 1DNormal/Green.

However, when the status of the component is less than normal / green (100%), say yellow
(75%), indicating a less than optimal operating state, it may also supply a status code in the
COMPONENTINFO field. This code would only have context within that compon&nt.
component may also issue a Log Message in conjunction with a change in COMPONENT
STATUS. The component would include the COMPONEMNFO value in the subsequent Log
Message so the Heartbeat message and the Log Message could-beferessedComponents

can seldetermine what constitutes a yellow, orange, or red state of processiagiponent

that ceases to send a heartbeat message will be presumed to be absent and in a redfcondition.



applicable, a component will then be susceptible to @erermined recovery action, including
failover and restartA monitoring agent can use tkEOMPONENTSTATUS value to color
code a display of the componentOs status.

7%;-,K&L%"M1 &

A recurring and nagging problem in software development is the presence of memaqrydeaks
the failure to return unused memory to the operating sy€beer. time, tis causes a process

(task) to use up all of its allotted memory and/or the total system memory resulting in a bogged
down or inoperable system.

Having the componemeportits own memory usage in the Heartbeat message could be used to
monitor for and disaver memory leaks during executighiseparate monitoring agent could

collect the Heartbeat messages, and among other responsibilities, monitor and track the memory
usage for each process over time.

If the memory usage is determined to be steadily incrg@ver time, an action could be

generated to issue a warning (Log) messgye algorithm must be developed or found that

would detect memory leaks for any process, regardless of the amount of memory it may require
on any operating system.)

| "HSYOR " S%68HY () Yoo+, (-.%.(/%+01(%.2%/H#-34IPB <%" [#%"/&7%11"8%&IB;;" K &

Sender Any C2MS compliant application

Senders Intended Usage| Publish

Receiver Any C2MS compliant application

Receivers Intended Usag Subscribe

What Status and Control type iatgym

When As needed and depends upon the type of information being
%
9:";.$%

1.&All active components publish a heartbeat (aka +dieg); a monitoring component
checks on the ongoing presence of the components and detects their.absence

%
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Subject Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Standard
Subject SPeS I homaINT DOMAING MEsSION | consT | SAT | TYP| suBTYP ME1 ME2 MB | M2 | MB
Element fication
. [domain 1 [domain 3 [Component | [Component :
Subject C2MS Psystem| Bsystem] [mission] [co_nstell [sat] | MSG HB name of name of [Node] _[Facn
Content o | ation] . - ity]
specific] | specific] publisher] recipient(s)]
Exame for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG HB APP1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG HB CFGMGR AGENT3
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 MSSN * SAT1] MSG HB * >
Receiver




| "H$06E) ) >1 241 (, @ (1#31-0,1232, 1-(A* 1281 #1B$,&(:() *& +,-.%,/0%1&-28/3FBSY6& & (%) H+,&%-Yo( # L~ &
13%8%" /#%"185%11"6 %8,

Miscellaneous | Required /

Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher COMPONENT from heade
ME2 Optional Component namealegtination DESTINATIGBOMPONEN

from header

Component destination:
Thetwomiscellaneous elemenéy be
used to direct the message to a spe
MB Optional destination, as necessary, in Heade n/a
MHE String format.

ME3 = destination node
MHE = destination facility

Heartbeamessages may be published for genevasumptioror they may be targeted to a
central collector componentheseconckelementME2 (component of recipient), issedif
necessary.

78"9.%%1 &

Publishirg / SendingHeartbeatnessages:

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGHBAPP1 or
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGHBAPP1. COMPONEN®r
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGHBAPP1. COMPONENT.NODE.FA
CILITY

Subscribe to / receiveHeartbeamessage:
C2MS.* * * * *MSG. HBMYAGENT.CFGMGR.>o0r

C2MS.* ** ** MSG. HBCFGMGR.>

8.5.4.284%" ,[#%"186%11"6%&%": %, &

The abbreviatethbleError! Reference source not found.Error! Reference source not found.
shows the requiredalues of the MESSAGHYPE and MESSAGESUBTYPE fields forthe
Heartbat Messagdieader

| "#$%&))#)>12#1(,@(1#3!-0,1232,'I-(A*,12&!"#1B$,&(;;< *& 4%",/#%"/1&5%11"6%&4%" . Y&

Field Name Value Notes
HEADER/ERSION 2019 Versn_)n _Number for this message
description
MESSAGEYPE MSG m?esage type identifier: REQ, RES
Unique message identifier, fixed fof
MESSAGESUBTYPI HB C2MS Standard Messages

"HE$%& 1%& I "#H& ()#*1+,--%.,1/0,12321%(2#& 4" 15"6+/ 4+ 7189:; 1 o<!



Field Name

Value

Notes

More E E
Please refer Earor!
Reference source
not foundError!
Reference source
not foundfor a
complete deilion.

8.5.4.384%" ,[#%"1&5%11"6%&>/%>/1 &

FigureError! No text of specified style in document4 belowshows dJML object diagram of
theHeartbeaiMessagewith its requiregdoptional and trackindields.

Message Header

Required Fields

Heartbeat Message

-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= HB

-CONTENT-VERSION : F32 = 2019.0

Optional Fields —‘

-COUNTER : U16

-PUB-RATE : U16 = 30 0=Debug,
-COMPONENT-STATUS : 116=1{0,1,2,3,4} & — — —|1=NommalGreen,
~COMPONENT-INFO : 116 2=Yellow,
~-COMPONENT-INFO-DETAILS : String 3=Orange,

-SW-VERSION : Variable
-CPU-MEM : F32
-CPU-UTIL : F32

COMPONENT-STATUS

4=Red

Tracking Fields

-NUM-OF-SUBSCRIPTIONS : U16
-SUBSCRIPTION.n.SUBJECT-PATTERN : String
-MW-CONNECTION-ENDPOINT : String

?206@,%R#)>1?#(,@(1#309,1232,1-(A*,12&'#1B$,&(: ' A& 4%",/#%"/&5%11"6%&B0"6,"9&

TableError! No text of specified style in document:21 belowdescribes additional field
names, values, and notes for the Heartbeat Message.

I "#$%&))#)>12#1(,@(1#3!-0,1232,'I-(A*,12&!"#1B$,&(:;( *& 4%",/#%"/1&5%11"6%&C::0/0->"$&D>2-,9"/0-&

Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
COUNTER 14 Indicates the n_umber_ of tim_es that the C2CX heartbeat n
has been published, inclutingnessage.
Indicates the rate, in number of seconds, which the C2C
heartbeat message is being published by the componen
PUBRATE zero or less indicates that this C2CX message is not rep
published by the component. The defahimuihte of the
C2CX heartbeat message is 30 seconds.
COMPONENT Value Description | Indicates the condition of the component being monitore
STATUS 0 Debug itself, although it may be a proxy for a remote cofhponen




Field Name Value/Description Notes
1 Normal / | component may choose the conéiiel based on its own
Green criteria.
2 Yellow
3 Orange
4 Red
COMPONENNEO An additional status code the component can supply tha
to that component.
COMSI%I_\I Aﬁtusﬂ Fo Allows a component toilditestatus in a verbose message
Version number identifier of the reporting component. Cg
SWVERSION must ascertain the data type before accessing the value
a function call).
CPUMEM In megabytes Amount of memory being used anihisyt this component.
CPUUTIL Percentage of CPU being utilized.
NUMOE The number of a_ctive su_bsc_riptions set up across all con
ule6 held by the running applicateserved for use by
SUBSCRIPTIONS : .
implementation (PSM)
SUBSCRIPTION.1 String The frsubscription su_bject pattern held by the running ap
SUBECTPATTERN - reserved for use by implementation (PSM)
MWCONNECTIGN String Broker(s) to which the clien_t application is currently -conn
ENDPOINT reserved for use by impieaten (PSM)

* Note: At a rate ofwo messages per minutejgltounter will overflow after 28ays.

8.5.5& E%1-@,F%&011"6%&

The C2CXResourcemessage is used to publish computer performance data. Resource data is
organized per CPU, disk, and network ptirts intended that the data be a snapshot of the
resources at the time of collection and not a cumulative sumifiagysnapshot of the resources
can be paired with the time of publication of the message to produce a datéfeirthe

collection of a nurher of data points, a trend /plot of the resources can be established.

All resource information has been marked as optional so that a component may provide any or
all of the resource information as necesskoy.example, an agent collecting and publishing

data may determine to publish the CPU resources at a difference rate than the disk resources.
Resource messages for CPUs might be published every 60 seconds, while disk Resource
messages might be published every 300 seconds.

If a component is to be contled or directed as to the frequency of resource publishing, it could
use theCNTL message with a CNFBTRING of GET RSRC CPU 60 O to set the CPU
resources publication rate at 60 seconds, or disk resources at 300 secon8& WiRSB.C

DISK 300 O.

"HE$%& 1%& I "#H& ()#*1+,--%.,1/0,12321%(2#& 4" 15"6+/ 4+ 7189:; 1 69!
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Sender Any C2MS compliant application

Senders Intended Usage| Publish

Receiver Any C2MS compliant application

Receivers Intended Usag Subscribe

What Status and Control tyfperination

When As needed and depends upon the type of information being
]
78"9.$%

1. This message is used to report a snapshot of computer performance data (CPU, memory,
disk, and network usage).
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Subject Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Standard
Subject SPect I homaINT DOMAING MissiON| consT | sAaT | Typ | susTYP ME1 ME2 MB | M2 | MB
Element fication
. [domain 1 [domain 3 [Component :
Subject C2MS Psystem| Bsystem] [mission] [CO.”Ste” [sat] | MSG RSRC | name of [Co_m_ponemame of [Node] _[Facn
Content o | ation] . recipient(s)] ity]
specific] | specific] publisher]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| RSRC APP1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| RSRC CFGMGR AGENT3
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 MSSN * SAT1] MSG| RSRC * >
Receiver
!
6<!
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Miscellaneous | Required / - S . .
Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher COMPONENT from heade
ME2 Optional Component name of destination DESTINATIGBOMPONEN
from header
Component destination:
Thetwomiscellaneous elemenéy be
used to direct the message to a spe
MB destination, as necessary, in Heade
ME Optional String format. n/a
MR = destination component or grg
ME3 = destiation node
MHE = destination facility

Resourcenessages may be published for genesasumptioror they may be targeted to a
central collector componentheseconckelementME2 (component of recipient), issedif
necessary.

9:":.$%1 &
Publishing /SendingResourcanessages:

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGRSRCAPP1 or
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGRSRCAPP1. COMPONEN®r
C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGRSRCAPP1. COMPONENT.NODE.
FACILITY

Subscribe to / receiveResourcanessage:
C2MS.****  * MSG. RSRCMYAGENT.CFGMGR.>or

C2MS.* * * ** MSG. RSRCCFGMGR.>

8.5.5.284%1-5,6%& %11"8%&%"=%&

The abbreviateérror! Reference source not foundError! Reference source not found.
shows the requiredalues of the MESSAGHEYPE and MESSAGESUBTYPE fields forthe
ResourceMessagdeader

| "HEY6&++%+>17%!*. @*1%05!/2.3454.) 1A, .14(1)%3BE(*& 4%1-5,6%& %11"8%&<%"=98,

Field Name Value Notes
HEADER/ERSION 2019 Versn_)n _Number for this message
description
MESSAGEYPE MSG misesage type identifier: REQ, RES

" NI nnnnge&&'()!"  ()1$%(*+%,!-./'0.112.34543*4%( & 17$"-1 ° 8!19:;<!!



Field Name Value Notes
Unique message identifier, fixed for
MESSAGEUBTYPI RSRC C2MS Standard Messages
More E E E
Please refer Earor!
Reference source
not foundError!
Reference source
not foundfor a
complete defiaiti

8.5.5.384%1-5,6%&%11"8%&-@/% @ /&

FigureError! No text of specified style in document5 belowshows dJML object diagram of
theResourcéMessagavith its requirecandoptional fields.

Required Fields
-CONTENT-VERSION : F32 = 2018.0

Message Header Optional Fields
-COUNTER : U186

-PUB-RATE : U16
-OPER-SYS: String
-NUM-OF-CPUS : U16
-CPU.n.MEM: U32
-CPU.n.MEM-UTIL : F32
-CPU.n.UTIL : F32
-CPU.n.PAGE-FAULTS: U32
-NUM-OF-DISKS : U16
-DISK.n.NAME: String
-DISK.n.SIZE: U32
-DISK.n.UTIL: F32
-MEM.UTIL : F32
-MEM.PHYSICAL.TOTAL: Us4
-MEM.PHYSICAL.AVAIL: U64

Resource Message -MEM.VIRTUAL.TOTAL : U4
-MESSAGE-TYPE: Header String= MSG -MEM.VIRTUAL.AVAIL: U4
-MESSAGE-SUBTYPE: Header String= RSRC -MEM.SWAP-UTIL: F32

-PROC.ZOMBIES : U32

-PROC.TOTAL : U32
-NUM-OF-NET-PORTS : U16
-NET-PORT.n.NAME : String
-NET-PORT.n.EUI-ADR : String
-NET-PORT.n.IP-ADR : String
-NET-PORT.n.TOTAL-BANDWIDTH : U32
-NET-PORT.n.UTIL : F32
-NET-PORT.n.BYTES-SENT : U64
-NET-PORT.n.BYTES-RECEIVED : U64
-NET-PORT.n.ERRORS : U32

A085,%5&++%+>1?2%!*. @*19%5!/2.3454.)!1/*A, .1 4(1)%3B&*E;4%1-5,6%0&7%11"8%&B0"8,";:&
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TableError! No text of specified stylein document-26 belowdescribes additional field
names, values, and notes for ResourceMessage.

| BBkt +00+>12%1% @*1%51/2.3454.)4{H%3BE&.(*; ' (C*& &%1-5,6%&7%11"86&D==0/0-@"$&E@2-,"I8-@

Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
COUNTER 14 Indicates the n_umber_ of tim_es that the C2CX Resource 1
has been published, including this message.
Rate the data is being collected and published. The defa|
PUBRATE Seconds publishing rate is 30 secdhdate of zero indicates this
message is not being repeatedly published.
OPERSYS Operating system component is using
NUMOFCPUS 1+ Number of CPUsing monitored
CPU.n.MEM Iln megabyteSnO starts Amount of memory for this CPU
CPU.n.MEMTIL 0-100 Memory utilization. Percentage of memory utilized.
CPU.n.UTIL 0-100 CPU utilization. Percentage of CPU utilized
CPU.n.PAGEAULTS | 1+ Number gfage faults
NUMOFRDISKS 0+ Number of disks being monitored
DISK.n.NAME OnO starts at 010 Name of the disk
DISK.n.SIZE In megabytes Absolute size of the disk
DISK.n.UTIL 0-100 Disk space utilization. Percentage of Disk space utilized.
MEM.UTIL 0-100 Percent of main memory utilized
MEM.PHYSICAL.TOT{ 1+ Total amount of physical memory present, in bytes
MEM.PHYSICAL.AVA| 0+ Total amount of physical memory available, in bytes
MEM.VIRTUAL.TOTA 1+ Total amount of virtual memory present, in bytes
MEM.RTUAL.AVAIL| 0+ Total amount of virtual memory available, in bytes
MEM.SWABTIL 0-100 Percent of swap space used
PROC.ZOMBIES | 0+ Number of zombie processes
PROC.TOTAL 0+ Number of total processes
NUMORNETPORTS | 1+ Number of network ports
NEFPORT.NAME | OnO starts at 010 Name of the network port
NETPORT n.EVDR girzrgitf,%f?'-ggab or Media Access Control (MAC) or Extended Unique Identif

01:23:45:67:89:ab

physical addre$8ACGA48, EU48, or ELB4 format.

NETFPORT.n.IRDR

20877.188.166 or
2001:0db8:85a3:08d3:
19:8a2e:0370:7334

Internet Protocol (IP) logical adtiPedq3bit) or IPv6 (1-B&)
format.

NETPORT.n.TOTAL
BANDWIDTH

0+

Bandwidth of the port in Kbps

NEFPORT.n.UTIL | 0-100 Percentage of Network port utilizatio
NETPOSIEL.?'BYTES 0+ Number of bytes sent over the port
NETPORT.N.BYTES .

RECEIVED 0+ Number of bytes received over the port
NEFPORT.n.ERRORY 0+ Number of errors encountered on the port

* Note: At a rate of 2 messages per minute, this touatfiowibfter 22 days.

0!1$%(*+9%,1-.//'0.112.34543*4%( & 17$"-1 © 819:<!!
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Telemetry Messages are data packages that contain spacecraft health and sdfetydsita.
ground systems, a Telemetry Message is packaged by the spacecraft and sent to the ground
station.The ground station performs @0-ground quality checking, adds ground station
information, and routes the data to the ground systeahive retrieval systems, simulators, and
data generators can also provide Telemetry Messages in replay, simulatitast anddes.

Additionally, the data can be published Oas isO (Raw), or after a degree or level of processing
(Processed)rhe latter could involve a number of data scrubbing techniques plus conversion
from binary values to engineering unfEaJ). TableError! No text of specified style in
document-27 belowlists the messages that have been defined to transport the various kinds of
telemetry data.

| "HSYEH+90+>12% 1% @*19%651/2.3454.) I 4A, 14(1)%3BEE 1%$%;%/,F&7%11"8%&

Telemetry Message Data IBrm (Level) Data Format
Telemetry CCSDS Pack Raw CCSDS Packet
Telemetry CCSDS Fran| Raw CCSDS Frame
Telemetry TDM Frame | Raw TDM Frame
Processed Telemetry D§ Processed (Convertel Data samples for one frame organized by mnj

The CCSDS Frame drCCSDS Packet are industry standard fornfatse Division
Multiplexing (TDM) is the method and format for sendmgltiple digital signals along a single
telecommunications transmissid@pecific decommutation instructions for the frames and
packets ardocumented in other resources.

Note Additional telemetry message contents may be added as necessary.

8.6.1&!%%$%:;%/,F&??HBH&+"61%/&7%11"88b

The Telemetry CCSDBacketMessageas used for transferring CCSDS telemetry packets. The
FORMAT field of the Telemetry Meage Contents is set to CCSDSPKT. The Telemetry
Message Contents consists of the raw CCSDS telemetry ptekatie of the packet and the
guality of the dataThe STREAMMODE field is used to classify the kind or source of the
CCSDS packets. The mode bettelemetry data can be réahe (RT), replay (RPY), simulation
(SIM), or test (TEST).

I "#$%0&t+%+>17%!1*. @*1%5!/2.3454.)1/*A,.14(1)%3B&I (*& 1%$%;%/,F&?HBH&+"61%/& %11"8%&H5;;"F &

Sender AC2MSompliant application such as a ground statioor, sinchise compone
or froriend processor

Senders Intended Usage Publish

Receiver Telemetry Decommutation System, Archive System, Trending System, E

Receivers Intended Usage Subscribe

What Spacecraft health and safety data to be dedednamal/ or archived

$%&&()'()IS%(*+%,-.//'0.112.34543%4%( & 17$"-1 © 819:;<!! "El



| When | As needed but usually dependent on data rate and/or replay rate

9:".  $%

¥l Spacecraft health and safety data sent from ground station to ground system

E NI mninnge&& ()" ()1$%(*+%,!-.//'0.112.34543*4%( & 17$"-1 © 8!19:;<!!



8.6.1.1! "HSHYHE (1)) +*] - [H&
"ASHI=))H)>1241(,@(1#31-0,1232,'1-(AX, 1281 #1BS,&(6789  "HSHUHE!(1))*+*1 - [#&IOH11-2#1*345#.81:-%;<2

I0#11-2#!*345#.&1 !

Subject Domain Elements Mission Elements Message Elemen Miscellaneous Elements
Standard
Subject Spec DOMAIN] DOMAINE MISSION| CONST | SAT | TYP| SUBTYP ME1 ME2 ME3 MH ME
Element fication
. [domain 1 [domain 3 : .
Subject cams | bsystem| Bsystem| [mission]| [OMSE 1sa | Msa| TLMpKT| COMPOnent | Stream ) Virtual Ap D | Collection
Content o i ation] of publisher | mode Channel ID Point
specific] | specific]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMPKT SATSIM SIM 2 1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMPKT TFEP RT 1 2
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 * * SAT1] MSG| TLMPKT * RT * *
Receiver

"HE$%& 1%& "#& ()#*1+,--%.,1/0,12321%(2#& +*15"6+/ 4+ 7189:; 11
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13%81%6$% 4%/ BRI 87 &+"9:%/& :%11"<% &

Miscellaneous Required /

Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher | COMPONENT from header
ME2 Required |dentifs stream as rdahe, STREAMVIODE

playback, simulator, or test.
. . VCID from msg content; or from heg
MB Required Virtual Channel ID portion of CCSDS frame
. AP IDbidentifies a particular .
MHE Required subsystem on the spacecraft From header portiodaif stream
MBS Optional Point on ground system where COLLECTIGROINT
was captured

=>"4 $%&2-,&+?#$013%6D & 7%ABY, &-2&1%$%4%/,58&;% 18 "<%1

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLMKT.SATSIM.SIM.2.1

=>"4.$%8&2-,&7?#19,0#%,&@ &C%9%0D %, &- 2B/ GEYeA 1"<Vo K.
C2MS.** MSSN.**MSG.TLM  PKT.TFEP.RT.>

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLMKT.TFEP.RT.2.1

8.6.1.2&1%%$%4%/,586787&+"9:%/& ;%11"<%&E%"BY&

The abbreviatedableError! No text of specified style in document31. Telemetry
CCSDS PackdVlessage Headdrelowshows the requiredalues 6 the MESSAGETYPE and
MESSAGESUBTYPE fieldsfor TelemetryCCSDS PackeVlessagéneader

I "#$%0&t++%PHHI*. @*1%5!/2.3454.)1/*A,.14(1)%3B&. ({E *& 1%$%4%/ 586787 &+"9:%0/& ;%11"<%&E%"BY&

Field Name Value Notes
HEADER/ERSION 2019 Version Number for thissage description
MESSAGEYPE MSG Message type identifier: REQ, RESP, or MSG
MESSAGBUBTYPH TLMPKT Unigue message identifier, fixed for C2MS Standard M
More E E E

Please refer Earor!
Reference source n
found.Error!
Reference source n
found.for a completg
definition.
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FigureError! No text of specified style in document:6 belowshows dJML object diagram of
the Telemary CCSDS Packdwlessagewith its requiredandoptional fields.

Message Header

Required Fields \
~CONTENT-VERSION : F32 = 2019.0

-STREAM-MODE : String = {RT, RPY, SIM, TESTH- | STREAM-MODE
-PHY-CHAN : String RT=real time,

-VCID: 116 RPY=replay/playback,
-DATA : Binary SIM=simulator,

TEST=test/data generator

Optional Fields

~COLLECTION-POINT : String
-FINAL-MESSAGE : Boolean
-TIME : Time

‘ -QUALITY-CHECK : 116

Telemetry CCSDS Packet Message -QUALITY : 116

-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= TLMPKT

!
G0<?,%68&+%+>12%!*. @*1%5!/2.3454.)!1/*A,.14(1)% 3B &R 1% $%4%/,5&66 787 &+"9:%/&611"<%&80"<,"4 &

TableError! No text of specified style in document.32. TelemetryCCSDS Packd¥lessage
Additional Informationbelowdescribes additional field names, values, and notes for the
TelemetryCCSDS Packd¥lessage.

| "HEYo&++%+>17%!*. @*1%05!/2.3454 )1 A, .14(1)%3BE. (*8& 1%$%4%/ 586 787 &+"9:%/& ;%11"<%&
JBBO/0-A"$&KA2-,4"/0-A

Field Name Value Notes
CONTENVERSION 2019 Version Number for this message content description
Receiver, device, point, path, etc. where data wadisee
COLLECTIGRDINT to distinguish data simultaneously received at multiple
points.
Value Description
RT Realtime
STREAMIODE RPY R_eplay Identifies (_ahmode of the stream of telemetry as eitiiend?
SIM Simulator Replay, Simulator, or Test.
TEST Test/Data
Generator
Value Description . S
FINAIMESSAGE 0 No/Ealse When true (an_d known, especially for replay data), indi
last message in the stream.
1 Yes/True
TIME Time of packet, usually ground receipt time
PHYCHAN Physical channel on which data is received
VCID VirtuaChanndD
Value Description . . . -
QUALITCHECK BIitO Partial Packd Indicates quality checking wasmeddor reason indicated
Value Description . . . .
QUALITY Bit 0 Partial Packd Indicates quality state if checking was performed
DATA Raw telemetry data

$%&&'()1'()!$Y6(*+%,-.//'0.112.34543*4%(
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8.6.2&1%%$%4%/,5&66787&G,"498%11"<% &

The TelemetryCCSDS Framélessage is used toansfer CCSDS telemetry frames. The
FORMAT field of the Telemetry Message Contents is set to CCSDSFRARKET elemetry
Message Contents consists of the raw CCSDS telemetry frame, the time of the frame, quality
checking performed, and the resulting quabtyhe data. The STREANMIODE field is used to
classify the kind or source of the CCSDS frame.

A frame with a Frame Sync pattern at the front that includes-Bekxnon check symbols is
called a Coded Virtual Channel Data Unit (CVCDU) in the CCSDS docutmanta

I "#$%0&t+%+>17%1*. @*1%5!/2.3454 )1 *A, 14(NAUBBY *& 1%$%4%/,5&66787&G,"4%&;%11"<%&7?744",5&

Sender A C2MS compliant application such as a ground station, simulator, archiy
or fronend processor

Senders Intended Usage Publish
Recever Telemetry Decommutation System, Archive System, Trending System, E
Receivers Intended Usage Subscribe
What Spacecraft health and safety data to be decommutated and/ or archived
When As needed but usually dependent on data rate Eydaterep

]

=>"4. $%

¥l Spacecraft health and safety data sent from ground station to ground system

"g NI mninngoe&& ) ()!1$%(* - +%,!-.//'0.112.34543*4%( & 17$8-1 & 9l:;<#!!



8.6.2.1! "HSHYHE! (1)) +*!, -Vt #1/-0H#1*123#4&/
"-28#I=)H)>1?2#! (@ (1#3!-0,1232,1-(A*12&!'#1BS,&(FH78  "#IHYHE'(1))*+*,"-%o#! #/[-0#1*123#4&19-%:;0

Sstggge;; Domain Elements Mission Elements Message Element Miscellaneous Elements
Subject Spec DOMAIN] DOMAINE MISSION| CONST | SAT | TYP| SUBTYP ME1 ME2 ME3 MH ME
Element fication
. [domain 1 [domain 3 : .
Subject cams | bsystem| Bsystem| [mision] | [OMSE 1sa | Msa| TLMERAM{ COMPONeNt Stream ) Virtual Ap D | Collection
Content o i ation] of publisher| mode Channel ID Point
specific] | specific]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMFRAMY SATSIM SIM 2 1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMFRAM TFEP RT 1 2
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 * * SAT1] MSG| TLMFRAM * RT * *
Receiver

"HE$%& 1%& "#& ()#*1+,--%.,1/0,12321%(2#& +*15"6+/ 4+ 7189:; 11
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I "#$%68++%+?2!@%!* A*1965!/2.3454.)!/*B,.14(1)%3C&. (& +,-.%,/0%1&-2&/3%ES% & &' (Yo) *#+,&%-% (. # &-,&
13%&!1%$%4%EH7878&9,"4% &%11",% &

Miscellaneous Required /
Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher | COMPONENT from header
ME2 Required |dentifies stream as-tieaé, STREAMIODE
playback, simulator, or test.
. . VCID from msg content; or from heg
MB Required Virtual Channel ID portion of CCSDS frame
MHE Optional AP IDBidentifies a particular From header portion of data stream
subsystem on the spacecraft
MBS Optional Point on ground system where { - | eTioNpOINT
was captured

<="4.$%8&2-,&+>#$0139RE 7% @AY, &-281%$%4%/,58:%1&" %1

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLMRAMESATSIM.SIM.2.1

<="4.$%&2-,&7>#1B,0#%,&?&C%B%0D%,&-2&4!%B&%e1 1";%1&
C2MS.* * MSSN.* * MSG.TLM  FRAMETFEP.RT.>

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSGLMFRAMETFEP.RT.2.1

8.6.2.281%%$%4%/,5&66787&,"4% &%011";,%&E%"A%&

The abbreviatedableError! No text of specified style in document-36. Telemetry
CCSDS Fram#essage Headdrelowshows the requiredalues of the MESSAGEYPE and
MESSAGESUBTYPE fieldsfor TelemetryCCSDSFrameMessageheader

I "#$%&++%+?!@%!* . A*1%5!/2.3454.)\/*B, .14(1)%3CE&. (&!%$%4%/ 586 787 &9,"4%& :%11";%&EY%"A%&

Field Name Value Notes
HEADER/ERSION 2019 Version Number for this message description
MESSAGEYPE MSG Message type identifier: REQ, RESEGor M
MESSAGBUBTYPH TLMFRAME Unigue message identifier, fixed for C2MS Standard M
More E E E

Please refer Earor!
Reference source n
found.Error!
Reference source n
found.for a omplete
definition.

T g% &&' () ()1$%(*+%, -/ ['0.112.34543*4%(% 17$8-1 © 9l:;<=I!
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FigureError! No text of specified style in document-7 belowshows dJML object diagram of
the TelemetryCCSDS Frame Messageth its requiredandoptional fields.

‘Mossago Header

Required Fields ‘%

~-CONTENT-VERSION : F32 = 2019.0
-STREAM-MODE : String = {RT, RPY, SIM, TEST)- —
-PHY-CHAN : String
-VCID: 116

STREAM-MODE
RT=real time,

| RPY=replay/playback,
SIM=simulator,
TEST=test/data generator

Op Fields

Telemetry CCSDS Frame Message

-MESSAGE-TYPE: Header String= MSG
-MESSAGE-SUBTYPE: Header String= TLMFRAME

~COLLECTION-POINT : String I
-FINAL-MESSAGE : Boolean \
-LENGTH : U32
-TIME : Time
-FRAMESYNC-STATUS: 116={1,2,3, 4} — — —
-RS-PRESENT : Boolean
-QUALITY-CHECK : 116
-QUALITY : 116

-DATA : Binary

1=Search,
—|2=Verify,
3=Lock,

FRAMESYNC-STATUS
4=Check

90;>,%&++%+?!@%!*. A*1965!/2. 348} MIf1)%3C&.(*< G& 1%3$%4%/,5&66787&9,"4%&611";%&80";,"4 &

TableError! No text of specified style in document.37. Telemetry CCSDS Franidessage
Additional Informationbelowdescribes additional field names, values, and notes for the
Telemetry CCSD$rameMessage

I "#$%&++%+?!@%!*. A*1%51/2.3454.)1/*B,.14(1)%3CE(&!%$%4%/,5&66787&9,"4%8%11";%&HAAQ/0- @ "$&

|@2-,4"/0-@&
Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
Receiver, device, point, path, etc. where data wadiseei
COLLECTIGRDINT to distinguish data simultaneously received at multiple G
points.
Value Description
RT Realtime
RPY Replay Identifies the kind or source of the stream of telemetry g
STREAMIODE SIM Simulator | Realtime, Replagimulator, or Test.
TEST Test/Data
Generator
Value Description . -
FINAIMESSAGE 0 No/Ealse When true (an_d known, especially for replay data), indig
last message in the stream.
1 Yes/True
LENGH Bytes Length of frame
TIME Time of frame, usually ground receipt time
PHYCHAN Physical channel on which data is received
VCID VirtuaChannelD
Value Description
1 Search o .
FRAMESYNC . State of frame synchronization from equipment when frg
2 Verify ;
STATUS ingesed
3 Lock
4 Check
RSPRESENT Value Description Indicates if the Reg&olomon codes are present in the dat;
0 No/False

$%&&'()1'()!$Y6(*+%,-.//'0.112.34543*4%(

6 17$8-1 & Ql:;<=1I

"D!



Field Name Value/Description Notes
1 Yes/True
Value Description
. CRC Qualit
Bit0 Check
Reed
: Solomon Indicates quality checking performed, if apptivalbie.idfset
QUALITCHECK Bit 1 Quality the partiCL?Iar anIity chegkpwas performelg.p
Check
Turbo Cod
Bit 2 Quality
Check
Value Description
. CRC Qualit
Bit 0 State
QUALITY _ Reed Indic_;ates quali_ty state if checking is performed. If the bit
Bit 1 Solomon particular quality check failed.
Quality State
. Turbo Cod
Bit 2 Quality Statg
DATA Raw telemetry data

8.6.3&!%%$%4%b&!8:&9,"4% &%11";% &
The Telemetry Timdivision Multiplexing (TDM) FrameMessages usedo tranger TDM

frames The Telemetry Message Contents simply consists of the raw TDM frame, length of the

frame, andhetime of the frame. The STREAMODE field is used to classify the kind or
source of the TDM frame.

I "#$%&++%+?!@%!* A*1%5!/2.3454.)!/*B, .14(1)%3CR1. (& !%$%4%/ ,58:&9,"4%& :%11",%&7>44"5 &

Sender

A C2MS compliant application such as a ground station, simulator, archiy
or fronend processor

Senders Intended Usage

Publish

Receiver

Telemetry Decommutation System, Ascltam, Trending System, Expert Sy

Receivers Intended Usage

Subscribe

What Spacecraft health and safety data to be decommutated and/ or archived
When As needed but usually dependent on data rate and/or replay rate

!

<="4. $%

¥l Spacecraft health and s&f data sent from ground station to ground system
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8.6.3.1! "HSHYLH&! (1" 1+, YoH!

*#--, #1/012#3&- !

" 1SHIS)H) 2 @# (A(H31-0,1232,'1-(B*, 128 #1CS, &EB6T "HSHILHE! 1"+ Yott!

*#--, . #1/012#3&18,%9..

Subject Domain Elements Mission Elements Message Elemés Miscellaneous Elements
Standard
Subject Spec DOMAIN] DOMAINE MISSION| CONST | SAT | TYP| SUBTYP ME1 ME2 ME3 MH ME
Element fication
. [domain 1 [domain 3 : .
Subject cams | bsystem| Bsystem| [mission]| [OMSE sa | Msa| TLmTDM| COMPOnent | Stream ) Virtual Ap D | Collection
Content o i ation] of publisher | mode Channel ID Point
specific] | specific]
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMTDM| SATSIM SIM 2 1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMTDM TFEP RT 1 2
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 * * SAT1] MSG| TLMTDM * RT * *
Receiver

"HE$%& 1%& "#& ()#*1+,--%.,1/0,12321%(2#& +*15"6+/ 4+ 7189:; 11
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| "HSYBH+9%0+21 @%!* A*19651/2.3454.)1/*B, 14(1)%3CE. (B+ . %,/0%1 &- 28/ 3FBSY6& &, (o) H+,&%-% H# &-,&
139%&.19%$%4%/FBM Fran®%11"7%.

Miscellaneous Required /
Element Optional Descripion Field in Msg, if applicable
ME1 Required Component name of Publisher | COMPONENT from header
ME2 Required Identifies stream as-tizaé, STREAMIODE

playback, simulator, or test.

Required for all VCID from msg contemtram header

ME3 CCSDS Virual Channel ID portion of CCSDS frame
Required for : e .

MHE CCSDS Packet AP IDBidentifies a particular From header portion of data stream
only subsystem on the spacecraft

MBS Optional Point on ground system where { - | e cTiGROINT

was captured

89"4.9%&2-,&+:#$013%8& <% =>%,&-2&!%$%4%/,5&6%11&7%1

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLNIDMSATSIM.SIM.2.1

89"4.$%&2-,&<:#17?,0#%,&;&@%?%0A%,&-2 &0/S8E611"7 %S
C2MS.** MSSN.* * MSG.TLM  TDMTFEP.RT.>

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLNIDMTFEP.RT.2.1

8.6.3.281%%$%4%5&T DMFramés%11"7%&B%">9%,

The abbreviatedableError No textof specifiedstylein document-41. TelemetryTDM
FrameMessage Headahows the requiredalues of the MESSAGHYPE and MESSAGE
SUBTYPE fieldsfor Telemety TDM FrameMessagéieader

| "HSYo8++%+?! @%!*. A*19%05!/2.3454 MBY3CE&.(*< (C*& 1%$%4%/, 5D 6&E,"4% &%11"7%&B%">%,

Field Name Value Notes
HEADER/ERSION 2019 Version Number for this message description
MESSAGEYPE MSG Message type identifier: REQ, RESP, or MSG
MESSAGBUBTYPH TLMTM Unigue message identifier, fixed for C2MS Standard M
More E E E

Please refer Earor!
Reference source n
found.Error!
Reference source n
found.for a completg
definition.

T i $ % &&' ()'()1$%(*+%,!-.//'0.112 .34543*4%(17$8-1 & 9l:;;<=1l
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FigureError! No text of specified style in document8 belowshows a UML object diagram of
theTelemetryTDM FrameMessage with its required aongtional fields.

Message Header

Required Fields STREAM-MODE
~CONTENT-VERSION : F32 = 2019.0 EISxpel lime;
-STREAM-MODE : String = {RT, RPY, SIM, TEST3- — —|RPY=replay/playback,

SIM=simulator,

TEST=test/data generator

Optional Fields
-COLLECTION-POINT : String 1

-FINAL-MESSAGE : Boolean FRAMESYNC-STATUS |
l{_:zgés‘r;i 1U32 _|1=Search, 2=Verify,
Tel TDM F M 5 S _ — — 7 |3=Lock, 4=Check
[ ey oding -FRAMESYNC-STATUS: 116 = {1, 2, 3, 45
-MESSAGE-TYPE: Header String= MSG -DATA : Binary
-MESSAGE-SUBTYPE: Header String= TLMTDM

EO07:,%&++%+?!@%!*.A*1%5!/2.3454.)!/*B,.14()%3C&&*1%0$%4%/,58& 6&E,"4%86%11"7%&D0"7,"4&

TableError! No text of specified style in document42. TelemetryTDM FrameMessage
Additional Informationbelowdescribes additional field names, values, and notes for the
TelemetryTDM FrameMessage.

| "HSY68++00+ 2 @Y% AX1651/2.3454.) 4B, 14(1) %3 CEAS%$%4%/, FDE&E,"4%8& 6%11"7%8&>>0/0-="$&
J=2-4"10-= &

Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content description
Receiver, device, point, path, etc. where data wadsegiv|
COLLECTIGRDINT todistinguish data simultaneously received at multiple co
points.
Value Description
RT Realtime
RPY Replay Identifies the kind or source of the stream of telemetry as
STREAMIODE SIM Simulator | Realtime, Replay, Simulator, or Test.
TEST Test/Data
Generator
Value Description

When true (and known, especially for replay data), indicg

FINAIMESSAGE 0 No/False .
last message in the stream.
1 Yes/True
LENGTH Bytes Length of frame
TIME Time of frame, usually groundtrégesp
Value Description
1 Search L .
FRAMESYNC > Verif State of frame synchronization from equipment when fra
STATUS Y 1 ingested
3 Lock
4 Check
DATA Raw telemetry data

$%&&()'()IS%(*+%,-.//'0.112.34543%4%( & 17$8-1 & 9l:<=1I "D!
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The TelemetryProcesseframeMessage is a hybrid between the unprocessed (raw) Telemetry
Message and the Mnemonic Value Data Mesdagentains both raw and converted data for a
frame of telemetry data that is organized in the message by mnefloms.it is framebased as
are the telemtry messages, but mnemowiganized as are the Mnemonic Value Data
Messagedt serves to provide all the telemetry data in a raw and processed foheedfore,
many consumers could be provided with a substantial amount of data without needing to
specfically request a custom selected mnemonic data set.

When this message is published is to be determined by the mission or data pitosaadéd. be
published OalongsideO or in accordance with the raw telemetry data messages oAlgoitself.
could bepublished automatically or only by request, as a replay.

The STREAMMODE field is used to classify the kind or source of the frames (or packets). The
mode of the telemetry data can be #t@ak (RT), replay (RPY), simulation (SIM), or test
(TEST).

| "#$98++%+?!@%!*. A*1%5!/2.3454.)!/*B,.14(")%3C&K (8! %$%4%/ ,5&+,-?%11%>&E,"4%&6%11"7%&
<44"5 &

A C2MS compliant application such as a ground station, simulator, archiy
Sender
or fronend processor
Senders Intended Usage Publish
Receiver Tekmetry Decommutation System, Archive System, Trending System, EX
Receivers Intended Usage Subscribe
What Spacecraft health and safety data to be decommutated and/ or archived
When As needed but usually dependent on data rate and/a@ replay rat
]
89"4. 3%

¥l Spacecraft health and safety data sent from ground station to ground system
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" JASHI=))H)>1241(,@(1#31-0,122,1-(A*, 1281 H1BS,&(: 6778 "HSHIGHE' (1) *+#, #-1.'%#I0#, /1#123454#+8&19/%:;1

Sstggge; Domain Elements Mission Elements Message Element Miscellaneous Elements

Subject Spec DOMAIN] DOMAINE MISSION| CONST | SAT | TYP| SUBTYP ME1 ME2 ME3 MH ME
Element fication

. [domain 1 [domain 3 : .
Subject cams | bsystem| Bsystem| [mision] | [OMSe 1sa | Msa| TLMPRO COMPonent) Stream ) Virtual Ap D | Collection
Content o i ation] of publisher| mode Channel ID Point

specific] | specific]

Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMPROQ SATSIM SIM 2 1
Sender
Example for
Publisher / C2MS DOM1 DOM2 MSSN CNS1 | SAT1] MSG| TLMPROQ TFEP RT 1 2
Sender
Example for
Subscriber /} C2MS DOM1 DOM2 * * SAT1] MSG| TLMPRO(Q * RT * *
Receiver

"HE$%& 1%& "#& ()#*1+,--%.,1/0,12321%(2#& +*15"6+/ 4+ 7189:; 11

<9!




| "HSYEH+90+>12%!%. @*19651/2.3454.) A, 14(1)%3B. (8 +,-.%,/0%18&-28/3FBSY6& & (Vo) H+,&%-Yo( H &-,&I3%&
196$%64%/,58&+,-6%11%7&8, " %&9%11":%

Miscellaneous Required /
Element Optional Description Field in Msg, if applicable
ME1 Required Component name of Publisher | COMPONENT from header
ME2 Required Identifies stream as-tizaé, STREAMIODE

playback, simulator, or test.
MB Optionla Virtual Channel ID VCID from msg content
ME Optional AP IDPidentifies a particular

subsystem on the spacecraft
Point on ground system where
was captured

From header portion of data stream

COLLECTIGROINT

ME Optional

1<"4.$%82-,&+=H$01 3% 8% @ 7%, &-2&!%$%4%/,589%118:%1

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLMROCSATSIM.SIM.2.1

1<"4.$%&2-,&?=#16,0#%,&>&A%6%0B%,&-2 i858 BP611": %R
C2MS.* * MSSN.** MSG.TLM  PROCTFEP.RT.>

C2MS.DOM1.DOM2.MSSN.CNS1.SAT1.MSG.TLMMROCTFEP.RT.2.1

8.6.4.281%%$%4%/,5&-6%11%78,"4%&9%11":%&C%"7Y&

The abbreviatedableError! No text of specified style in document:46. Telemetry
Processefframe Message Headsdrows the requiredalues of the MESSAGERYPE and
MESSAGESUBTYPE fieldsfor TelemetryProcesseframeMessagédieader

L "HSYEH +%0+>12%00*. @*1%5!/2.3454.)I/*A, 14(!) %3BED(E 1%$%4%/,58-6%11%7&,"4%&9%11":%&CY%"7Y&

Field Name Value Notes
HEADER/ERSION 2019 Version Number for this message description
MESSAGEYPE MSG Message type identifier: REQ, RESP, or MSG
MESSAGBUBTYPH TLMPROC Urque message identifier, fixed for C2MS Standard M
More E E E

Please refer Earor!
Reference source n
found.Error!
Reference source n
found.for a completg
definition.

8.6.4.381%%$%4%5&+,-6%11%78,"4% &%11":% &-@/% Q@&
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FigureError! No text of specified style in document9 belowshows dJML object diagram of the
TelemetryProcessed Framdessagavith its requiredoptional and dependelffields.

Message Header

STREAM-MODE
RT=real time,
RPY=replay/playback,
SIM=simulator,

-~ | TEST=test/data generator

Required Fields

-CONTENT-VERSION : F32 = 2019.0 -
-STREAM-MODE : String = {RT, RPY, SIM, TEST} C
-NUM-OF-FORMAT-IDENTIFIERS : U16
-NUM-OF-MNEMONICS : U16
-MNEMONIC.n.NAME : String

Telemetry Processed Frame Message

-MNEMONIC.n.STATUS : 116 = {1,2,3} & — =
-MNEMONIC.n.NUM-OF-SAMPLES : U16
-MNEMONIC.n.SAMPLE.m.LIMIT-ENABLE-DISABLE Bool:

2=Valid, Nodata,

MNEMONIC.n.STATUS
1=Valid,

3=Invalid

Optional Fields 1

MNEMONIC.n.SAMPLE.m.LIMIT-ENABLE-DISABLI
0O=Disabled

=Enabled

-COLLECTION-POINT : String

-MESSAGE-TYPE: Header String= MSG

-MESSAGE-SUBTYPE: Header String= TLMPROC

-FINAL- Boolean

-LENGTH : U32

-TIME : Time

-FRAMESYNC-STATUS: 116 = {1, 2, 3, 4}
-MNEMONIC.n.UNITS : String - -
-MNEMONIC.n.SAMPLE.m.TIME-STAMP: Time -~
-MNEMONIC.n.SAMPLE.m.RAW-VALUE: 132
-MNEMONIC.n.SAMPLE.m.EU-VALUE: F64
-MNEMONIC.n.SAMPLE.m.TEXT-VALUE: String

[ Dependent Fields
i-FORMAT-IDENTIFIER.n.VALUE: String |

2=Verify,
3=Lock,

FRAMESYNC-STATUS
1=Search,
4=Check

80:=,%8&++%+>12%!*. @*1%5!/2.3454.)!/*A,.14(1)%3BE}E:;1%6$%4%/,5&-6%11%7 &8, "4%&%11":%&G0","4 &

TableError! N o text of specified style in documen#?7. Telemetry Processed Frame Message
Additional Informationdescribes additional field names, values, and notes for the Telemetry
Processed FramMessageddditional Information

I "#$%0&t+%+3R*. @*19%05!/2.3454.)I*A, 14(1)%3B&.((H*& 1%$%4%/,5&+,-6%11%7&8,"4%&9%11":%&I770/0-@"$&

J@2-,4"/0-@&
Field Name Value/Description Notes
CONTENVERSION 2019 Version Number for this message content descriptio
Receiver, device, point, path, etc. where data wadlsegiv!
COLLECTIGRDINT to distinguish data simultaneously received at multiple cq
points.
Value Description
RT Realtime
RPY Replay Identifies the kind or source of the stream of telerhetry ag
STREAMIODE SIM Simulator Realtime, Replay, Simulator, or Test.
TEST Test/Data
Generator
FINAIMESSAGE V%Iue Dﬁi?lggltls%n When true (and known, especially for replay data), indicg
message in the stream.
1 Yes/True
LENGTH Bytes Length of frame
TIME Time of frame, usually ground receipt time
Value Description
1 Search o )
FRAMESYNETATUS > Verify _State of frame synchronization from equipment when fra
ingested
3 Lock
4 Check

$%&&'()1'()!$Y6(*+%,-.//'0.112.34543*4%(
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Field Name

Value/Description

Notes

NUMOFFCRMAT

Number of fields used to identify the frames (e.g. TDM m

IDENTIFIER.N.VALU

IDENTIEERS 0+ frames wo_uld have a value of 2). Zer_o is or_1|y permissible
vehicles with one telemetry format with a single type of fr
FORMAT Value of the ribld used to identify the telemetry. If the me

is used with XTCE, this is theomtparison in a comparison |
the restriction criténi@an XTCE container.

NUMOFRMNEMONIC] 1+ Total number of mnemonics in this message
MNEMONIC.n.NAM Nane of the @& mnemonic
Value Description
1 Valid Status of the"Ormnemonic: valid mnemonic, or valid mne
MNEMONIC.n.STAT 2 Valid, Nodat{ with no data, or invalid mnemonic
3 Invalid
MNEMONIC.n.UNITS Units associated Wlt[h the rawca@twerted to engineering u
for the @D mnemonic
Number of data samples fortenremonic. This value sh
MNEMONIC.n.NUM equal the number of times the mnemonic appears in the
OFSAMPLES frame (e.g. will be greater than 1 focsopeutated telemetry
points.
MNEMONIC.n.SAMH ' o A .
mM.TIMETAMP Time stamp for th&3Ooata sample of the @nemonic
MNEMONIC.n.SAMH o A .
‘m.RAWALUE Raw value for thedata sample of th@ @nemonic
MNEMONIC.n.SAMH Raw value ceerted to Engineering Units if engineering un
.M.EWWVALUE conversion is present for tiae data sample of th@ @nemon
MNEMONIC.n.SAMH Raw value converted to a text string if text conversion is
.M.TEXWVALUE the @0 data sample of theé Mnemonic
MNEMONIC.n.SAMH__ Value Description . - . A ~
‘m.LIMFENABLE 0 Disabled :w]gg:;tgr?ictzhe limit checking state foxQheatasample of th@
DISABLE 1 Enabled
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