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1 Purpose

This document explains the structure of the Command and Telemetry (C&T) database, with information about each table field (column), including any associated constraints.  Requirements for filling in fields so that the proper relationships between tables are maintained are also specified.
2 Overview 

All command and telemetry definition data for the AIM mission (for both the spacecraft and instruments) will permanently reside in a relational database located at LASP facilities in Boulder, Colorado.  LASP will utilize this database as the principal repository for the OASIS-CC real-time operations system and for subsequent data processing and ground support activities.  Orbital will have a copy of this database, which they can modify during development.  The two databases will be merged together occasionally and redistributed to LASP and Orbital.  LASP and Orbital will run the Translator program at their sites to generate OASIS-CC command and telemetry definition procedures from the C&T database.
SDL will provide LASP with commands and telemetry information in the form of ASCII files, one for each database table.
3 Text File Format 

Each ASCII file must correspond to one database table.  Because the text file is in character format, it must have a position for every column that is in the database table, including null columns.  Each column must be separated by a tab character.  If a column has no value (the column is null), then multiple tabs will be joined.  Character string fields of type VARCHAR must not contain tabs or newline characters.  The format for specifying and delimiting multiple lines in fields of type TEXT, such as discussion fields, is TBD.
4 Database Schema – Commands

[image: image1.emf]BuildCmdRelations

buildType (FK)VARCHAR(8)NOT NULL

cmdId (FK) INTEGER NOT NULL

BuildTypes

buildType VARCHAR(8) NOT NULL

descriptionVARCHAR(80)NOT NULL

CommandDefinition

cmdId INTEGER NOT NULL

externalElementVARCHAR(16)NOT NULL

commandNameVARCHAR(16)NOT NULL

bitPattern TEXT NOT NULL

length INTEGER NOT NULL

safetyLevel VARCHAR(20)NOT NULL

target VARCHAR(64) NULL

description VARCHAR(80) NULL

discussion TEXT NULL

constraints TEXT NULL

apid (FK) INTEGER NOT NULL

CommandPacketDefinition

apid INTEGERNOT NULL

cmdStartBitINTEGERNOT NULL

maxLengthINTEGERNOT NULL

discussionTEXT NULL

CommandRelations

relatedId INTEGERNOT NULL

relatedType CHAR(3)NOT NULL

cmdId (FK) INTEGERNOT NULL

usedForVerificationBIT NOT NULL

CommandStateConversions

state VARCHAR(16)NOT NULL

cmdId (FK) INTEGER NOT NULL

subfieldName (FK)VARCHAR(16)NOT NULL

value INTEGER NOT NULL

CommandStatus

cmdId (FK)INTEGER NOT NULL

oasis VARCHAR(24) NULL

fsw VARCHAR(24) NULL

CommandSubfields

subfieldNameVARCHAR(16)NOT NULL

cmdId (FK) INTEGER NOT NULL

fswDataType VARCHAR(64) NULL

subfieldStartBitINTEGER NOT NULL

subfieldLengthINTEGER NOT NULL

safetyLevel VARCHAR(20)NOT NULL

description VARCHAR(80) NULL

discussion TEXT NULL

dataType (FK) CHAR(1) NOT NULL

CommandValueConversions

cmdId (FK) INTEGER NOT NULL

subfieldName (FK)VARCHAR(16)NOT NULL

euUnits VARCHAR(4) NULL

minValue FLOAT NULL

maxValue FLOAT NULL

defaultValue FLOAT NULL

c0 FLOAT NULL

c1 FLOAT NULL

c2 FLOAT NULL

c3 FLOAT NULL

OSCCommands

oscCommandNameVARCHAR(64)NOT NULL

cmdId (FK) INTEGER NOT NULL

OSCSubfields

oscSubfieldName VARCHAR(64)NOT NULL

oscCommandName (FK)VARCHAR(64)NOT NULL

subfieldName VARCHAR(16)NOT NULL

DataTypes

dataType CHAR(1) NOT NULL

descriptionVARCHAR(255)NOT NULL

OSCCommandStateConversions

oscStateNameVARCHAR(64)NOT NULL

state VARCHAR(16)NOT NULL
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5 Database Schema - Telemetry

[image: image2.emf]BuildTypes

buildType VARCHAR(8) NOT NULL

descriptionVARCHAR(80)NOT NULL

OSCPacketNames

oscPacketElementVARCHAR(64)NOT NULL

oscPacketName VARCHAR(64)NOT NULL

apid (FK) INTEGER NOT NULL

OSCTelemetry

oscTlmMnemonicVARCHAR(64)NOT NULL

oscDataField VARCHAR(64)NOT NULL

tlmId (FK) INTEGER NOT NULL

TelemetryAnalogConversions

segmentNumberINTEGER NOT NULL

tlmId (FK) INTEGER NOT NULL

conversionType VARCHAR(16)NOT NULL

lowValue INTEGER NULL

highValue INTEGER NULL

c0 FLOAT NOT NULL

c1 FLOAT NOT NULL

c2 FLOAT NULL

c3 FLOAT NULL

c4 FLOAT NULL

c5 FLOAT NULL

c6 FLOAT NULL

c7 FLOAT NULL

TelemetryBandwidth

mode VARCHAR(64)NOT NULL

apid (FK)INTEGER NOT NULL

rate FLOAT NOT NULL

dutyCycleFLOAT NOT NULL

TelemetryDerivations

equationNameVARCHAR(80)NOT NULL

equationTlmIdINTEGER NOT NULL

tlmId (FK) INTEGER NOT NULL

isTrigger BIT NOT NULL

cstolStatementVARCHAR(80) NULL

TelemetryItemDefinition

tlmId INTEGER NOT NULL

externalElementVARCHAR(16)NOT NULL

itemName VARCHAR(16)NOT NULL

itemLength INTEGER NOT NULL

fswDataType VARCHAR(64) NULL

euUnits VARCHAR(4) NOT NULL

source VARCHAR(64) NULL

description VARCHAR(80) NULL

discussion TEXT NULL

dataType (FK) CHAR(1) NOT NULL

TelemetryLimits

tlmId (FK) INTEGERNOT NULL

redHigh FLOAT NOT NULL

redLow FLOAT NOT NULL

yellowHighFLOAT NOT NULL

yellowLow FLOAT NOT NULL

deltaLimit FLOAT NULL

displayHighFLOAT NULL

displayLowFLOAT NULL

TelemetryPacketDefinition

apid INTEGER NOT NULL

packetElementVARCHAR(16)NOT NULL

packetName VARCHAR(16)NOT NULL

streamName VARCHAR(16)NOT NULL

maxLength INTEGER NOT NULL

description VARCHAR(80) NULL

discussion TEXT NULL

TelemetryMaps

sequenceNumber INTEGER NOT NULL

mapId (FK) INTEGER NOT NULL

tlmId (FK) INTEGER NOT NULL

controllingMethod VARCHAR(30) NULL

controllingTlmId (FK)INTEGER NULL

TelemetryRelations

relatedId INTEGERNOT NULL

relatedTypeCHAR(3)NOT NULL

tlmId (FK) INTEGERNOT NULL

TelemetryStateConversions

state VARCHAR(16)NOT NULL

value INTEGER NOT NULL

tlmId (FK) INTEGER NOT NULL

desirabilityVARCHAR(16)NOT NULL

MapsDefintion

mapId INTEGER NOT NULL

referenceId INTEGER NOT NULL

referenceTypeVARCHAR(9)NOT NULL

buildType (FK)VARCHAR(8)NOT NULL

DataTypes

dataType CHAR(1) NOT NULL

descriptionVARCHAR(255)NOT NULL

OSCTelemetryStateConversions

oscStateNameVARCHAR(64)NOT NULL

state VARCHAR(16)NOT NULL

OSCTelemetrySubcomm

subcommId INTEGERNOT NULL

mapId INTEGERNOT NULL

parentApid INTEGERNOT NULL

keyStartBit INTEGERNOT NULL

keyLengthBitsINTEGERNOT NULL

keyValue INTEGERNOT NULL

newApid INTEGERNOT NULL
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6 Information Specific to Individual Tables

The following section provides descriptive information for each table in the schema, including information about each table field (column) and any associated constraints.

Note that values for all numerical fields (int, float, etc) shall be supplied in decimal (base 10) format, unless otherwise indicated.

6.1 Command Tables

6.1.1 CommandDefinition 

	Field Name
	Data Type
	Description

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.  Orbital and LASP are responsible for defining their own numerical values, respectively.

	apid
	int
	An application process ID, to which the command is associated, as defined by CCSDS protocol and specified in the AIM Spacecraft To Instrument Communications ICD.  The APID forms part of the primary header format and is contained in the last 11 bits of the 16 bit stream ID.   Valid APID's may be any integer value that can be defined with 11 bits.  

	externalElement
	varchar(16)
	The name of the application or subsystem that would receive the command message and distribute commands to the correct receiving elements.  The first character must be a letter. 

	commandName
	varchar(16)
	The name of an instruction sent to a receiving element for specific control. .  The first character must be a letter.

	bitPattern
	text
	The hexadecimal equivalent of the fixed bit pattern (or function code) sent when the command is invoked.  Upon issuing the command, the bitPattern will be mapped to a command CCSDS packet.  All subfields associated with the command are then mapped to their respective locations within that packet, as specified by the subfieldStartBit field.
The number of bits represented by bitPattern must match the length field below, and be a multiple of 8.
If the CommandPacketDefinition’s cmdStartBit field is equal to 1, then bitPattern must include the CCSDS Primary and Secondary Headers.  This is the case for all Orbital (spacecraft) commands.  The portion of the bitPattern which represents the 11-bit apid must match the apid in the CommandPacketDefinition record.
If the CommandPacketDefinition’s cmdStartBit field is equal to 65, then the bitPattern includes only data AFTER the CCSDS Primary and Secondary Headers.  These headers are then derived from the CommandPacketDefinition’s apid field.  This is probably the case for most instrument commands.


	length
	int
	The total number of bits, including the length of all subfields, that comprise the command.  If the command has variable length, this field will contain the maximum length.

The value must equal the number of bits represented by bitPattern field, and be a multiple of 8.

	safetyLevel
	varchar(20)
	The level of user verification required to send a command.  Valid levels are:

SAFE: 
If the command is safe during both flight and ground operations

HAZARDOUS: 
If the command is hazardous during both flight and ground operations

IT_HAZARDOUS: If the command is hazardous only on the ground during integration and test activities

FLIGHT_HAZARDOUS: If the command is hazardous only during flight operations, but is safe during ground operations. 

	target
	varchar(64)
	Specifies and specific hardware or software resource to which this command is ultimately directed, for example a digital signal processor (DSP) within an instrument.  In some cases, the apid for which this command belongs does not provide a sufficient level of detail about where the command is targeted.

	description
	varchar(80)
	An 80 character description of the command. .  May not contain tabs or newlines.

	discussion
	text
	A detailed discussion of the command that may relay pertinent information to the Flight Operations Team.  Formatting rules for multiple lines are TBD.

	constraints
	text
	A discussion of constraints associated with the command.   Formatting rules for multiple lines are TBD.


6.1.2 CommandSubfields 

Entries in this table are not required for all commands.

	Field Name
	Data Type
	Description

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.  This value must be the valid cmdId to which the subfield entry pertains

	subfieldName
	varchar(16)
	The name of the subfield or parameter associated with the command. The first character must be a letter. 

	dataType
	char(1)
	Describes the type of data entered by the user for the subfield and the process necessary to translate those values to values interpreted by the application receiving the command.  Valid data types include 

D 
For a discrete, or state, type

F 
For an analog a floating point number

I 
For a signed integer number

U
For an unsigned integer number
C 
For a character, or string, type.

X
Indicates that the subfield is to be ignored



	fswDataType
	varchar(64)
	A data type defined for the C language that describes the size and type of the command subfield.  Values may include types such as uint8, uint16, char, unsigned char or other user defined data type defined in the fight software for this subfield value.

This field is not used for AIM.

	subfieldStartBit
	int
	The first bit in the command to which the subfield is mapped when the command is issued, starting with 1.  If the command includes the CCSDS Primary and Secondary headers, then a 1 is the first bit of the CCSDS packet.  Otherwise a 1 is the first bit after these headers, i.e. the 65th bit of the CCSDS packet.  See also the CommandPacketDefinition table’s cmdStartBit field.

	subfieldLength
	integer
	The number of bits in the command subfield.

	safetyLevel
	varchar(10)
	The level of user verification required to send a command.  Valid levels are:

SAFE: 
If the command is safe during both flight and ground operations

HAZARDOUS: 
If the command is hazardous during both flight and ground operations

IT_HAZARDOUS: If the command is hazardous only on the ground during integration and test activities

FLIGHT_HAZARDOUS: If the command is hazardous only during flight operations, but is safe during ground operations. 

	description
	varchar(80)
	An 80 character description of the command. .  May not contain tabs or newlines.

	discussion
	text
	A detailed discussion of the command subfield that may relay pertinent information to the Flight Operations Team.  Formatting rules for multiple lines are TBD.


6.1.3 CommandValueConversions 

Entries in this table are not required for all commands.

Note that if a value is provided for any of the three fields minValue, maxValue, defaultValue, then all three should have specified values.

	Field Name
	Data Type
	Description

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.

	subfieldName
	varchar(16)
	The name of the subfield within the command that the conversion applies to. The first character must be a letter. 

	euUnits
	varchar(3)
	Identifies the engineering units a user is allowed to input for the subfield.  See the OASIS-CC documentation for acceptable values.  For valid values for this field, see the section entitled Valid Engineering Units.

	minValue
	float
	The minimum value that can be mapped to the subfield.  Must be less than or equal to maxValue.

	maxValue
	float
	The maximum value allowed for the subfield. Must be greater than or equal to minValue.

	defaultValue
	float
	The default subfield value assigned when no value is specified.

minValue <= defaultValue <= maxValue

	c0
	float
	The constant term value for converting an EU value entered by the user to a DN(data number) value interpreted by the application.

     DN = c0 + c1*EU + c2*EU2 + c3*EU3

	c1
	float
	The EU coefficient value to the first power.

	c2
	float
	The EU coefficient value to the second power.

	c3
	float
	The EU coefficient value to the third power.


6.1.4 CommandStateConversions 

Entries in this table are not required for all commands.

	Field Name
	Data Type
	Description

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.

	subfieldName
	varchar(16)
	The name of the subfield within the command. The first character must be a letter. 

	state
	varchar(16)
	The name of the state (i.e. ON, OFF, WAITING, ONE, TWO, GOOD, etc.) 

The first character must be a letter, not a digit, and multiple words should be separated by underscores.

	value
	int
	The integer value associated with this state.  Must be greater than or equal to zero (no negative states).


6.1.5 OSCCommandStateConversions

This table provides the mapping between the native MAESTRO state names and the converted names used in the OASIS system.

	Field Name
	Data Type
	Description

	oscStateName
	varchar(64)
	The long OSC state name, as it exists within the Orbital-native MAESTRO system.

	state
	varchar(16)
	The name used within the OASIS-CC subsystem to uniquely identify the OSC state.  Same as the CommandStateConversion table’s state field. 


6.1.6 CommandPacketDefinition

	Field Name
	Data Type
	Description

	apid
	int
	An application process ID or packet channel ID as defined by CCSDS protocol.  The APID is part of the primary header format.   Valid APID's may be any integer value that can be defined with 11 bits. 

	cmdStartBit
	int
	The first bit within the command CCSDS packet to which commands are mapped. 

If cmdStartBit field is 1, then the CommandDefinition table’s bitPattern field must include the CCSDS Primary and Secondary TC Packet Headers.  This is the case for all Orbital (spacecraft) commands.

If cmdStartBit field is equal to 65, then the CommandDefinition table’s bitPattern field includes only data AFTER the CCSDS Primary and Secondary TC Packet Headers.  These headers are then derived from the CommandPacketDefinition’s apid field.  This is probably the case for most instrument commands. 

	maxLength
	int
	The maximum length of the packet in bits.

	discussion
	text
	A detailed discussion of the command packet that may relay pertinent information to the Flight Operations Team.  Formatting rules for multiple lines are TBD.


6.1.7 OSCCommands

This table is used to store Orbital’s long command names for convenience in translating between Orbital names and OASIS-CC names.  

	Field Name
	Data Type
	Description

	oscCommandName
	varchar(64)
	The long OSC command name.

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.  This field maps one to one with the CommandDefinition table.


6.1.8 OSCSubfields

This table is used to store Orbital’s long command names for convenience in translating between Orbital names and OASIS-CC names.  
	Field Name
	Data Type
	Description

	oscSubfieldName
	varchar(64)
	The long OSC command subfield name.

	oscCommandName
	varchar(64)
	The long OSC command name.

	subfieldName
	varchar(16)
	The name used within the OASIS-CC subsystem to uniquely identify the OSC subfield, same as the CommandSubfields table’s subfieldName field. 


6.1.9 CommandRelations 
Entries in this table are not required for all commands.

	Field Name
	Data Type
	Description

	cmdId
	int
	A numeric value assigned to each command that uniquely identifies the command.  Valid Orbital cmdId's range from 0-20000.   LASP cmdId's range from 20000 up.  This field maps one to one with the CommandDefinition table.

	relatedId
	int
	The id value that the command relates to.

	relatedType
	char(3)
	The element type that the command is related to.  Valid entries are “CMD”, “TLM” or “PKT”, associating to either another command, a telemetry item or a telemetry packet, respectively

	usedForVerification
	bit
	A flag indicating whether the command is used for command execution verification


Telemetry Tables

6.1.10 OSCTelemetry

           

This table stores Orbital’s long names for convenience in translating between Orbital names and OASIS-CC names.  

	Field Name
	Data Type
	Description

	oscTlmMnemonic
	varchar(64)
	The long OSC name for a telemetry element or subsystem.

	oscDataField
	varchar(64)
	The long OSC name for a telemetry item or data field.

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.  This field maps one to one with the TelemetryItemDefinition table.


6.1.11 OSCPacketNames

           

This table contains one row for each Orbital-supplied telemetry packet, that is, for each row in the TelemetryPacketDefinition table.  This table is intended to record the Orbital (MAESTRO) long 64-character names for all packets.

	Field Name
	Data Type
	Description

	oscPacketElement
	varchar(64)
	The long OSC name for a packet element or subsystem.

	oscPacketName
	varchar(64)
	The long OSC name for a packet.

	apid
	int
	An application process ID as defined by CCSDS protocol.  The APID forms part of the primary header and is contained in the last 11 bits of the 16 bit Stream_ID.  Valid APID's may be any integer that can be defined with 11 bits.


6.1.12 OSCTelemetryStateConversions

This table provides the mapping between the native MAESTRO state names and the names used in the OASIS system.

	Field Name
	Data Type
	Description

	oscStateName
	varchar(64)
	The long OSC state name, as it exists within the Orbital-native MAESTRO system.

	state
	varchar(16)
	The name used within the OASIS-CC subsystem to uniquely identify the OSC state.

Orbital will not supply meaningful values for this field.  Instead, LASP will generate this field using translator software to convert Orbital’s naming convention into an OASIS-CC naming convention.  To ease the transfer, the value supplied by Orbital should be “<STATE_NAME>” for every row.


6.1.13 TelemetryItemDefinition

           

This table contains one row per unique telemetry item.  A telemetry item usually constitutes a distinct value or indicator that is sent to the ground; however, there are a few special cases that warrant special attention.  First, this command and telemetry database supports the concept of subpackets.  A telemetry downlink packet may be comprised of virtually any combination of telemetry items and subpackets.  A subpacket is a telemetry construct that is part of a larger whole, and has a fixed makeup of other telemetry items or subpackets.  In this way a telemetry downlink packet could be composed of subpackets, which are in turn composed of sub-subpackets, etc.  Whenever a subpacket construct is used, a row in the TelemetryItemDefinition table must be included which represents the construct itself.  In this case, the dataType field would indicate a value of “P” for “subpacket, and an itemLength equal to the maximum length of the construct in telemetry. 

	Field Name
	Data Type
	Description

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.

	externalElement
	varchar(16)
	The name of the application that the telemetry item is associated with. The first character must be a letter.

	itemName
	varchar(16)
	The name of the telemetry item. The first character must be a letter. 

	itemLength
	int
	The length of the telemetry item in bits

	dataType 
	char(1)
	This field indicates what data type the item represents.  Valid values for this column are:

D 
For a discrete, or state, telemetry item

F 
For an analog telemetry item that is telemetered as a floating point number

I 
For an analog telemetry item that is telemetered as a signed integer

U 
For an analog telemetry item that is telemetered as an unsigned integer

C 
For a character, or string, type.

P 
Indicates that the telemetry item represents a subpacket

X 
Indicates that this telemetry item represents fill or spare bits

T
Indicates that this telemetry item uses the special UT69R000 48-bit floating point definition 

If the data type is D, F, I or U (and euUnits ( dn), the appropriate conversion table (TelemetryStateConversions or TelemetryAnalogConversions) is used to translate the data item and a at least one row in either of these tables is required.  No conversion is necessary for dn units or other dataTypes.

	fswDataType
	varchar(64)
	This field is not used for AIM.

	euUnits
	varchar(3)
	Identifies the engineering units allowed for this measurement.  See the section entitled Valid Engineering Units for the valid values for this field.

	source
	varchar(64)
	A string indicating the specific hardware of other location from which this telemetry item originates.  This is intended to provide a finer level of detail than the externalElement alone provides.  This field could, for instance, specify a particular circuit board within a larger subsystem.

	description
	varchar(80)
	An 80 character description of the telemetry item. .  May not contain tabs or newlines.

	discussion
	text
	A detailed discussion of the telemetry item that may relay pertinent information to the Flight Operations Team.  Formatting rules for multiple lines are TBD.


6.1.14 TelemetryAnalogConversions 

Entries in this table are not required for all telemetry items.  If the dataType field in the TelemetryAnalogConversions table is D, F or I (and euUnits ( dn), this table must contain at least one row for that telemetry item.  Also note that each row in this table requires at least a value for c0 and c1.

	Field Name
	Data Type
	Description

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.

	segmentNumber
	int
	This field indicates the number of conversions required for this telemetry item.  If one set of conversion coefficients is sufficient for all data numbers this value is set to one.   Otherwise, for each segment of the conversion, there will be an entry in this table for the respective segment number, numbered consecutively from 1 in ascending order.

	conversionType
	varchar(16)
	Identifies whether to use segmented third order, unsegmented fifth order of unsegmented exponential conversion.  Valid values are SEGMENTED_3D, UNSEGMENTED_5D, UNSEGMENTED_7D, and UNSEGMENTED_EXP.

	lowValue
	int
	The lower bound of data numbers (DN) a set of coefficients applies to.

	highValue
	int
	The upper bound of data numbers (DN) a set of coefficients applies to.

	c0
	float
	The constant term value for EU conversion given by the following equations:

For a conversionType of UNSEGMENTED_EXP:

  eu = c0 + c1 * exp(dn * c2)

For all other conversionTypes

  eu =
c0 + c1*dn + c2*DN2 + c3*DN3 + c4*DN4 + c5*DN5 + c6*DN6 + c7*DN7

	c1
	float
	Dependent on conversion type.  See OASIS-CC documentation for Analog Conversions.

	c2
	float
	Dependent on conversion type.

	c3
	float
	Dependent on conversion type.

	c4
	float
	Dependent on conversion type.

	c5
	float
	Dependent on conversion type.

	c6
	float
	Dependent on conversion type.

	c7
	float
	Dependent on conversion type.


6.1.15 TelemetryStateConversions 

Entries in this table are not required for all telemetry items.  See the description of the dataType field in the TelemetryItemDefinition table for further information.
	Field Name
	Data Type
	Description

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.  Multiple rows are permitted for each tlmId, one for each value of state.

The corresponding record in the TelemetryItemDefinition table must have a dataType of “D”.

	state
	varchar(16)
	The name of the state associated with this telemetry item, e.g. “OPEN” or “CLOSED”.  The first character must be a letter.

	value
	integer
	The integer value associated with this state.  Must be positive, i.e. >= 0.

	desirability
	varchar(16)
	This field indicates if the state is healthy.   Values can be GOOD, BAD, or CAUTION.  If all states’ desirability are GOOD, then OASIS-CC will not do state checking (the Translator will set STATE_CHECK_CLASS = OFF for this LatestData item).  If any state’s desirability is BAD or CAUTION, then state checking will be enabled.


6.1.16 TelemetryLimits 

Entries in this table are not required for all telemetry items.

Note that if a red or yellow limit is specified for a telemetry item, all four must have valid entries in the database.  deltaLimit is optional, however.  By convention, to define a deltaLimit but no high/low limits, give a valid deltaLimit, and set redHigh, redLow, yellowHigh and yellowLow to -1.
	Field Name
	Data Type
	Description

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.  Only one row is permitted for each tlmId.

	redHigh
	float
	EU values greater than this number for a telemetry item indicate that it is dangerously out of limits on the high side.  

	redLow
	float
	EU values less than this number indicate that it the value is dangerously out of limits on the low side.

	yellowHigh
	float
	An EU value greater than this number for a telemetry item indicate that it is out of limits on the high side.  

	yellowLow
	float
	EU values less than this number for a telemetry item indicate that it is out of limits on the low side.

	deltaLimit
	float
	The maximum difference between consecutive measurements that is considered normal.  A value of 0.0 will cause a delta limit violation in OASIS-CC whenever the telemetry value changes.
Note that this is a nullable field and a value is not required.  When a deltaLimit is not applicable, simply supply a null value for this field.

If you don’t want delta limit checking for this telemetry item in OASIS-CC, then set this field to NULL.

	displayHigh
	float
	This value will be used as the default upper display limit by analysis tools such as TCAD.

	displayLow
	float
	This value will be used as the default lower display limit by analysis tools such as TCAD.


6.1.17 TelemetryDerivations 

This table provides information necessary when a special function inside OASIS (an “equation”) is required to process a particular telemetry item.  Entries in this table are not required for all telemetry items.
	Field Name
	Data Type
	Description

	tlmId
	int
	The telemetry ID of the derived (pseudo) telemetry item.  A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.

	equationName
	varchar(80)
	The name of the equation which defines the derivation of pseudo or derived telemetry points

	equationTlmId
	int
	The unique id of a telemetry item that is used in the equation or used as a trigger to fire the equation to run.  A telemetry item may be derived from one or more other telemetry items.  If multiple telemetry items are used in an equation, there will be multiple tuples (rows) in this database table for the same pseudo tlmId.

	isTrigger
	bit
	Indicates if the equationTlmId is used as a trigger to fire the execution of the equation.  Exactly one row out of all the rows that define a derived telemetry item should have this column set.

	cstolStatement
	varchar(80)
	Null for all rows except where isTrigger is set.  Indicates the CSTOL statement that is executed when the equation is to fire, or a null value to indicate that a C routine is to be called.


6.1.18 MapsDefinition

This table defines the telemetry mapping identifier for each and every distinct telemetry construct – packets and subpackets.  For each construct, this table will identify the mapId that is used in the TelemetryMaps table to specify its makeup of telemetry items.

	Field Name
	Data Type
	Description

	mapId
	int
	A numeric identifier that distinguishes this particular telemetry construct from others and may be used to associate individually mapped telemetry items into this construct.  This identifier  is uniquely assigned to each row (tuple) in this table.  Orbital will provide values for this field above the value 20000.

	referenceId
	int
	A numeric value equal to the apid, tlmId, or subcommId that this map represents.  That is, referenceId can be an apid or a tlmId. The interpretation of this value depends on the value of the referenceType column below.   

	referenceType
	varchar(9)
	Indicates what type of construct this map represents: packet or subpacket..  Valid values are: 

APID

TLMID

If this field is set to “TLMID”, then it is presumed that this mapping represents a subpacket.  In this case, the value of referenceId should be a valid tlmId from the TelmetryItemDefinition table whose dataType field is set to “P” (subpacket).

If this field is set to “APID”, then it is presumed that this map represents the composition of a downlink packet which is defined in the TelemetryPacketDefinition table.

	buildType 
	varchar(8)
	An optional field that is used to permit more than one mapId for a given construct.  This field is intended to be used to permit different interpretations to be used for different test or flight hardware configurations; in other words, to permit a different packet definition to be used for, e.g., the CTSIM versus the FLIGHT configuration.  Current valids for this field are FLIGHT, SC, GSE, or a null value.

Orbital should supply values of “GSE” for each GSE-related telemetry packet, in order to distinguish these packets from flight spacecraft packets.


6.1.19 TelemetryMaps

The contents of this table define the makeup of each telemetry construct – packets or subpackets.  For each mapId (from the MapsDefinition table), a series of rows in this table allocate individual telemetry items to that map.  The ordering of each telemetry item is given by the sequenceNumber field.  A given telemetry item may exist in multiple packets or subpackets, as  indicated using entries in this and the MapsDefinition table.

Note that the sum of the TelemetryItemDefinition itemLengths for a given map (primary packet) should be divisible by 8 (an even number of bytes).

	Field Name
	Data Type
	Description

	mapId
	int
	A numeric identifier that is a foreign key taken from the MapsDefinition table.

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.  This is a foreign key from the TelemetryItemDefinition table.

	sequenceNumber 
	int
	A number that indicates the ordering of the telemetry items in the telemetry packet.  The first item within the packet would have a sequenceNumber of 0, the second 1 and so forth.  For a given apid, the sequence number is used to indicate the proper relative position within the packet.  

	controllingTlmId
	int
	An optional telemetry ID that provides controlling information for the tlmId indicated in this table row.  

	controllingMethod
	varchar(12)
	Indicates the manner in which the controllingTlmId is used as an indicator of the behavior of the tlmId.  In particular, the controllingMethod may hold one of three values or null:  

COUNT – Indicates that the tlmId is repeated in the construct represented by the mapId a number of times equal to the value of the controllingTlmId.  For example, if tlmId is repeated 5 times in a packet, then the value of the controllingTlmId would be 5 and this value would be used in decommutation software to extract 5 occurrences of the tlmId.

LENGTH_BYTES – Indicates that the tlmId is repeated a number of times according to the value of controllingTlmId, and that the value of the controllingTlmId is interpreted as a length in bytes.  In this manner, the number of occurrences of tlmId may be calculated as the value of the controllingTlmId divided by the itemLength of the tlmId as specified in the TelemetryItemDefinition table divided by 8 (bits per byte).

LENGTH_BITS– Indicates that the tlmId is repeated a number of times according to the value of controllingTlmId, and that the value of the controllingTlmId is interpreted as a length in bits.  In this manner, the number of occurrences of tlmId may be calculated as the value of the controllingTlmId divided by the itemLength of the tlmId as specified in the TelemetryItemDefinition table.


6.1.20 TelemetryPacketDefinition

Note that the sum of the TelemetryItemDefinition itemLengths for a given map (primary packet) should equal maxLength in TelemetryPacketDefinition

	Field Name
	Data Type
	Description

	apid
	int
	An application process ID as defined by CCSDS protocol.  The APID forms part of the primary header and is contained in the last 11 bits of the 16 bit Stream_ID.  Valid APID's may be any integer that can be defined with 11 bits.  The value of apid must be unique for each row in this table.

	packetElement
	varchar(16)
	The name of the element from which the telemetry packet originates.  The first character must be a letter.

	packetName
	varchar(16)
	The name of the packet that is issued from the sending element. The first character must be a letter.

	streamName
	varchar(16)
	A name uniquely identifying the telemetry packet within the OASIS-CC system.  The name should reflect the packetElement and packetName to which it is associated. The first character must be a letter. 

This is an OASIS-CC specific field.  Orbital is requested to provide a value equal to the concatenation of the packetElement and apid (in decimal). For example, “aac68.

	maxLength
	int
	The maximum length of the packet, in bits.

	description
	varchar(80)
	An 80 character description of the telemetry packet.  May not contain tabs or newlines.

	discussion
	text
	A detailed discussion of the telemetry packet that may relay pertinent information to the Flight Operations Team.  Formatting rules for multiple lines are TBD.


6.1.21 TelemetryRelations 

Entries in this table are not required for all telemetry items.  The values supplied in this table are used primarily to aid operations personnel by specifying other telemetry items of related interest.

	Field Name
	Data Type
	Description

	tlmId
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.

	relatedId
	int
	The id value that the telemetry item relates to.  This should be specified as the tlmId for another telemetry item.

	relatedType
	char(3)
	The element type that the telemetry item is related to.  Valid entries are cmd, tlm or pkt, associating to either a command, another telemetry item or a telemetry packet, respectively


6.1.22 TelemetryBandwidth 
This table provides information useful to bandwidth analysis and planning that describes typical packet production rates.  This information should be for each telemetry packet.
	Field Name
	Data Type
	Description

	apid
	int
	A numeric value assigned to each telemetry item that uniquely identifies the measurement.  Valid Orbital tlmId's range from 0-20000.   LASP tlmId's range from 20000 up.

	mode
	varchar(64)
	The name associated with the specified packet production rate.

	dutyCycle
	float
	The overall fraction of an orbit for which the packet is produced at the specified rate.  Values may range from 0.0 to 1.0, where 1.0 represents a 100% duty cycle where the packet is transmitted consistently at the specified rate.  For example, a 60% duty cycle would be specified as 0.6.

	rate
	float
	The rate at which the telemetry packet is sent, specified as the period in seconds between packet transmissions.  The units are given in seconds, so for a packet that is sent every 10 seconds, the rate would be specified as 10.0.  For a packet sent every ½ second, the rate would be specified as 0.5.


6.1.23 OSCTelemetrySubcomm
This table describes “unions” of telemetry packets, i.e. simultaneous alternate interpretations of the packet contents.  The general philosophy guiding the use of data in this table is that for every “primary” packet that contains a subcomm, the C&T database will provide one alternative packet definition (complete with its own apid) for each keyValue that completely specifies the data packet in the event that this keyValue is present.  Consider each subcomm map and union as "alternate" packet definitions to the "primary", fixed, definition.  Define each union and subcomm with a complete packet map in the MapsDefinition and TelemetryMaps tables, beginning with the start of the primary CCSDS header.  The idea here is that any of the alternate packet definitions could suffice to completely describe the entire packet, but will only be used if the subcomm keyValue is appropriate for its use.

What OASIS-CC will do, in this case, is always decommutate the packet using the "fixed", or "primary" packet definition.  It will also inspect the value of the subcomm key and, based on the value of the key, fully decommutate the packet using the appropriate "alternate" packet map.
	Field Name
	Data Type
	Description

	subcommId
	int
	An integer uniquely identifying a particular subcomm word (aka Sub-packet).  Each row in this table must have a unique subcommId.   

Orbital may select subcommId values at their discretion.

	parentApid
	int
	The parent apid, indicating the packet from which the subcomm items are extracted.

	keyStartBit
	int
	The bit at which the key starts relative to the beginning of the primary packet header

	keyLengthBits
	int
	The length of the key in bits

	keyValue
	int
	The value of the key that designates use of this map

	newApid
	int
	The apid that represents this packet data when the key has a value equal to keyValue  This apid must be unique to the TelemetryPacketDefinition table’s apid field.


7 Other Notes and Constraints

· The cmdId and tlmId fields for the spacecraft and instruments will be defined by Orbital and LASP, respectively.  Orbital is responsible for defining command and telemetry Id’s for each spacecraft or GSE command and telemetry item within these allocated ranges.  CommandId’s from 0 to 20,000 and TelemetryId’s from 0 to 20,000 are reserved for Orbital’s exclusive use.

· All VARCHAR fields except descriptions and discussions must start with a letter, and contain underscores between multiple words (no spaces are allowed in the string).
· Values for the euUnits field of the CommandValueConversions and TelemetryItemDefinition tables must conform to the set of acceptable values specified in the OASIS-CC documentation, listed in the next section on Valid Engineering Units.

· The conversionType field in the TelemetryAnalogConversions table must contain one of the following three values: “segmented_3d”, “unsegmented_3d”, or “exp”.  The meaning of these three conversion types are discussed in the OASIS-CC documentation.

8 Valid Engineering Units

Engineering units (euUnits) may be specified as one of the following values.  For further definition, refer to the OASIS-CC documentation.

"a","am2","any","apc","as","as2","atm","bpm","bps","C","cm","cm2", "cm3","cnt","cou","cpa","day","db","dbh","dbm","dbw","deg","degs","dn", "doy",dps","ds2","f","far","fpm","fps","ft","ft2","g","g2","gal","ghz","gm", "gpc","hr","hz","hz2","in2","in3","j","jm2","k","kg","khz","km","km2","kph", "kpm","kps","kV","kw","kwh","l","lm","lx","m","m2","ma","mb","mg","mhz" ,"mi","mic","min","ml","mm","mon","mph","mps","ms","mV","n","nm", "nm2","nmi","nms","nt","ohm","ozi","pc","pho","psi","qt","r2s","rad","rds", "rpc","rpm","rps","rs2","sec","spf","t","t2","um","us","V","w","wk","yr","ahr", "amn","cs","gs","ilb","ips","md2","msd"

9 SQL Data Types

For reference, the data types used in the database schema are given below, along with their corresponding types in the C and Java programming languages:

	SQL
	C
	Java

	char()
	Char[]
	String

	datetime
	Char[]
	String (or TimeStamp)

	double precision
	Double
	double

	float
	Double
	double

	int
	Int
	int

	numeric(16,0)
	Long
	int

	real
	Float
	float 

	text
	Char[]
	String

	smallint
	Short
	short

	tinyint
	Char
	byte

	varchar()
	Char[]
	String


10 Sample Command Database Tables

Sample Command:    set solstice_a grating_step_siz

CSTOL Statement:    set solstice_a grating_step_siz to (value)

          CommandDefinition

           Table Values


cmdId




53948420


apid




27


externalElement


solstice_a


commandName



set_grating_step_siz


bitPattern



bd (hex)


length




32 (bits)


safetyLevel



safe


description



Set the grating... 

           CommandSubfields


Values


cmdId




53948420


subfieldName



to


dataType



U


fswDataType



uint24


subfieldStartBit



9


subfieldLength



24 (bits)

description



Specifies the value of …

           CommandValueConversions

Values


cmdId




53948420


subfieldName



to


euUnits




AS


minValue



0


maxValue



16777215


defaultValue



0


c0




0.0


c1




0.5


c2




0.0


c3




0.0

         CommandPacketDefinition

Values


apid




27


cmdStartBit



65

maxLength



256


description



This packet contains...

          CommandRelations


Values


cmdId




53948420


relatedId



27942


relatedType



tlm


usedForVerification


1

Sample Orbital Command Database Tables

Sample Orbital Command:   Command Mnemonic   ->    ape:control_checksum





  Subfield Name             ->    control_checksum_cmd

CSTOL Statement:    set ape checksum to on




 turn on ape checksum

         OSCCommands


Values

oscCommandName


ape:control_checksum


cmdId




257830420

        OSCSubfields


Values


oscCommandName


ape:control_checksum

oscSubfieldName


control_checksum_cmd


subfieldName



to (assigned by LASP)

        CommandDefinition

           Table Values


cmdId




257830420


apid




18a0


externalElement


ape


commandName



set_checksum


bitPattern



02


length




24


safetyLevel



safe


description



Turn memory checksum... 

           CommandSubfields


Values


cmdId




257830420


subfieldName



to


dataType



D


subfieldStartBit



9


subfieldLength



16

           CommandStateConversions

Values


cmdId




257830420


subfieldName



to


state




on


value




0e08

          CommandPacketDefinition

Values


apid




18a0


cmdStartBit



49


maxLength



256


description



This packet contains...

          CommandRelations


Values


cmdId




257830420


relatedId



4820


relatedType



tlm


usedForVerification


0



Sample Telemetry Database Tables including Telemetry Subpacket Support

Consider a downlink packet with apid 530, which is the SORCE TIM instrument science packet apid.  The packet is defined in the TelemetryPacketDefinition table and each telemetry item that will appear in the packet is defined in the TelemetryItemDefinition table.  The TIM instrument science packet contains between 2 and 17 subpackets and each subpacket contains two “sub-subpackets”.  Each of these three sub-packet constructs is defined in the TelemetryItemDefinition table with a dataType of “P”.

TelemetryPacketDefinition

	apid
	packetElement
	packetName
	…

	530
	tim
	science
	…


TelemetryItemDefinition

	tlmId
	externalElement
	itemName
	dataType
	…

	100703
	tim
	data_count
	I
	…

	100973
	tim
	observation_id
	I
	…

	100842
	tim
	pkt_description
	I
	…

	111444
	tim
	science_subpacket
	P
	…

	111555
	tim
	a_loop_data_array
	P
	…

	111666
	tim
	b_loop_data_array
	P
	…

	100000
	tim
	data_tmstmp_s
	I
	…

	100001
	tim
	data_tmstmp_u
	I
	…

	100554
	tim
	adc_3_latchup
	I
	…

	102114
	tim
	adc_2_latchup
	I
	…

	101471
	tim
	adc_1_latchup
	I
	…

	100116
	tim
	cone_d_state
	I
	…

	100194
	tim
	cone_c_state
	I
	…

	100195
	tim
	cone_b_state
	I
	…

	100203
	tim
	cone_a_state
	I
	…

	100423
	tim
	relay_cone
	I
	…

	101648
	tim
	shutter_d_pos
	I
	…

	100397
	tim
	shutter_c_pos
	I
	…

	101286
	tim
	shutter_b_pos
	I
	…

	100062
	tim
	shutter_a_pos
	I
	…

	101740
	tim
	m_d_overcurrent
	I
	…

	101470
	tim
	m_c_overcurrent
	I
	…

	101254
	tim
	m_b_overcurrent
	I
	…

	101012
	tim
	m_a_overcurrent
	I
	…

	100020
	tim
	dsp_gain_md
	I
	…

	100034
	tim
	dsp_eclipse_md
	I
	…

	100934
	tim
	sequence_counter
	I
	…

	101977
	tim
	b_loop_data_len
	I
	…

	100701
	tim
	a_loop_data_len
	I
	…

	100807
	tim
	heater_cntrl
	I
	…

	100801
	tim
	a_loop_data
	I
	…

	101036
	tim
	b_loop_data
	I
	…

	101462
	tim
	science_filler
	X
	…


For each “container” construct (packets or subpackets), an entry is required in the MapsDefinition table to identify a mapId that will be used to identify those telemetry items that are members of the packet or subpacket.

MapsDefinition

	mapId
	referenceId
	referenceType
	buildType
	
	Notes

	1
	530
	“APID”
	null
	
	Indicates that mapID = 1 will represent the mapping of telemetry items into the downlink packet

	2
	111444
	“TLMID”
	null
	
	Indicates that mapId=2 will represent mapping of telemetry items into a subpacket represented by tlmId=111444, in this case the science subpacket

	3
	111555
	“TLMID”
	null
	
	Indicates that mapId=3 will represent mapping of telemetry items into a subpacket represented by tlmId=111555, in this case the a_loop_data_arr subpacket

	4
	111666
	“TLMID”
	null
	
	Indicates that mapId=4 will represent mapping of telemetry items into a subpacket represented by tlmId=111666, in this case the b_loop_data_arr subpacket


Next, telemetry items are mapped into the packet and each of the subpackets using rows in the TelemetryMaps table.  For those items whose repeat count or length is indicated by another telemetry item, the controllingTlmId and controllingMethod columns are used.

TelemetryMaps

	mapId
	tlmId
	sequenceNumber
	controllingTlmId
	controllingMethod
	
	Notes

	1
	100703
	0
	null
	null
	
	the “data_count” tem

	1
	100973
	1
	null
	null
	
	the “observation_id” item

	1
	100842
	2
	null
	null
	
	the “pkt_description” item

	1
	111444
	3
	100703
	“COUNT”
	
	the science subpacket designated by tlmId=444.  The repeat count of this science packet is given by tlmId=100703 and gives the number (count) of subpackets

	1
	101462
	4
	null
	null
	
	filler for unused bits in the downlink packet

	2
	100000
	0
	null
	null
	
	Starts the mapping of items into the science subpacket, beginning with the “data_timestamp_s”

	2
	100001
	1
	null
	null
	
	data_tmstmp_u

	2
	100554
	2
	null
	null
	
	adc_3_latchup

	2
	102114
	3
	null
	null
	
	adc_2_latchup

	2
	101471
	4
	null
	null
	
	adc_1_latchup

	2
	100116
	5
	null
	null
	
	cone_d_state

	2
	100194
	6
	null
	null
	
	cone_c_state

	2
	100195
	7
	null
	null
	
	cone_b_state

	2
	100203
	8
	null
	null
	
	cone_a_state

	2
	100423
	9
	null
	null
	
	relay_cone

	2
	101648
	10
	null
	null
	
	shutter_d_pos

	2
	100397
	11
	null
	null
	
	shutter_c_pos

	2
	101286
	12
	null
	null
	
	shutter_b_pos

	2
	100062
	13
	null
	null
	
	shutter_a_pos

	2
	101740
	14
	null
	null
	
	m_d_overcurrent

	2
	101470
	15
	null
	null
	
	m_c_overcurrent

	2
	101254
	16
	null
	null
	
	m_b_overcurrent

	2
	101012
	17
	null
	null
	
	m_a_overcurrent

	2
	100020
	18
	null
	null
	
	dsp_gain_md

	2
	100034
	19
	null
	null
	
	dsp_eclipse_md

	2
	100934
	20
	null
	null
	
	sequence_counter

	2
	101977
	21
	null
	null
	
	b_loop_data_len

	2
	100701
	22
	null
	null
	
	a_loop_data_len

	2
	100807
	23
	null
	null
	
	heater_cntrl

	2
	111555
	24
	null
	null
	
	a_loop_data_arr

	2
	111666
	25
	null
	null
	
	b_loop_data_arr

	3
	100801
	0
	100701
	“LENGTH_BYTES”
	
	mapping of a_loop_data item into the a_loop_data_arr subpacket.  The tlmId=100701 specifies the repeat count of this a_loop_data item as calculated as count=DN(of 100701)/itemLength/8, where itemLength comes from the TelemetryItemDefinition table for this a_loop_data item.

	4
	101036
	0
	101977
	“LENGTH_BYTES”
	
	mapping of b_loop_data item into the b_loop_data_arr subpacket


11 Sample LASP Telemetry Database Tables

Sample Telemetry:     solstice_a grating_step_siz

           TelemetryItemDefinition


Table Values




tlmId





23432


externalElement



solstice_a


itemName




grating_step_siz


itemLength




16


dataType




U


euUnits




as


description




This measurement ...

           TelemetryAnalogConversions


Values


tlmId
 




23432


segmentNumber



1


conversionType



segmented_3d


lowValue




0


highValue




65535

c0





0.0


c1





2.0


c2





0.5


c3





0.0


c4





0.0


c5





0.0


c6





0.0


c7





0.0

          TelemetryStateConversions


tlm_id


state





No entry (not a state)


value


desirability

           TelemetryLimits



Values


tlmId





23432


redHigh




2200.0


redLow




-10.0


yellowLow




2049.0


yellowHigh




-1.0


deltaLimit




2200.0

           TelemetryDerivations


Values


tlmId





20879

equationName




sol_a_step


equationTlmId




23432


isTrigger




1

cstolStatement




start sol_a_step_eqn

            TelemetryPacketMaps



Values


tlmId





23432


apid





28


sequenceNumber



1

            TelemetryPacketDefinitions


Values


apid





28


packetElement




solstice_a


packetName




science


streamName




sols_a_science


maxLength




256


description




This packet contains ...

Sample Orbital Telemetry Database Tables

Sample Orbital Telemetry:    Mnemonic   
->    AG_OrbitalElementsTlm




  Field

->    AG_orb_ac_pos_eci_z

            OSCTelemetry



Table Values



oscTlmMnemonic



AG_OrbitalElementsTlm


oscDataField




AG_orb_ac_pos_eci_z



tlmId





4028

           TelemetryItemDefinition


Table Values




tlmId





4028


externalElement



AG_OrbElements


itemName




ac_pos_eci_z


itemLength




16


dataType




numeric


euUnits




km


description




This measurement ...

           TelemetryAnalogConversions

Values


tlmId 





4028


segmentNumber



1


conversionType



segmented_3d

              lowValue




0


highValue




65535


c0





0.0


c1





2.0


c2





0.5


c3





0.0


c4





0.0


c5





0.0

           TelemetryLimits



Values


tlmId





4028


redHigh




6000.0


redLow




300.0


yellowLow




5000.0


yellowHigh




400.0


deltaLimit




100.0

           TelemetryStateConversions


tlmId


state





No entry (not a state)


value


desirability

           TelemetryDerivations





tlmId


equationName



Not a derived telemetry item


derivedTlmId

         TelemetryPacketMaps



Values


tlmId





4028


apid





1c5e


sequenceNumber



1

            TelemetryPacketDefinitions


Values


apid





1c5e


packetElement




AG_OrbElements


packetName




z_position


streamName




AG_Orb_z_pos


maxLength




256


description




This packet contains ...







