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MPZ-07
Rejected: The size in bits is available on integer data encoding, so the problem described here could be handled with an unsigned integer with size in bits = 1.
MPZ-08
Rejected: This can be done in a container that contains the array to be padded.
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JL-01
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JL-02
Agreed that the value of the annex is small; however, it is called out for an example in paragraph 4.7.1.
DP-01
See Section 15 MPR-05a above.
DP-02
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DP-03
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DP-04
Rejected:  The only references to long description are the generic statement in 3.3.6, and the variant statement in 3.5.3.  The former provides a general statement for all elements that can have a long description.  Each metadata category can include a metadata value set.
DP-05
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DP-06
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DP-07
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PSk-01
See Section 5 MPZ-05.
GPC-01
We reviewed the list, and found that the references are all standards referenced by SEDS.  Please notify us if there are particular items that we should have excluded.
GPC-02
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4.5.2.16 The transmission of a command update primitive shall specity a value for all
arguments of modes
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An interface definition can be split into multiple parts, and so placed in multiple package
files, which can joined together by specifying the members of the BaselnterfaceSet. This
allows separation of aspects of an interface which address different concerns, or have
different authors.

No guarantee of run-time compatibility is implied by two different interfaces sharing a
common base interface.

All commands and parameters in such a set of aggregated interfaces must have unique
names, so no rules are needed to resolve conflicts between them.
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3.12.7 Each Interface child element of a BaseInterfaceset element shall identify one existing
interface definition whose commands, parameters and generic types shall be treated as part of this
interface definition.

NOTE - This interface will therefore aggregate all of the parameters and commands of each
identified parent interface type (including any parameters and commands inherited
from their parents, and so on). Circular aggregation (‘A has base B which has base |
A’) is not permitted. (See notes attached to 3.12.12 and 3.12.16.)
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4.3.14 [[NTERPRETING FIXED-POINT BINARY INTEGERS

The CCSDS time codes contain binary integers that represent fractional seconds. The unit of measure is seconds, but the
computation of a number for that unit of measure requires multiplication by the inverse of the maximum value in the range
of the integer.

The computation is something that could occur onboard a spacecraft, or its computation could wait until the data has been
sent to a mission control center. The choice of when to compute seconds in this situation is parallel to the choice for when
to compute engineering units from raw data.

No matter when a mission designer plans to compute fractional seconds, the EDS contains the information necessary for
the computation. The essence of the computation is a calibrator, like the one below, which is for a 24-bit CCSDS
unsegmented code, without a preamble.

<PolynomialCalibrator>
<Term coefficient="5.9604648328104515558750364705942e-8" exponent="

</PolynomialCalibrator>

The coefficient is the inverse of the highest unsigned integer that can be represented in 24 bits, and the exponent says that
the coefficient should multiply the value of the time code.

There are a couple ways in which a calibrator like the one above can be put into the context of a SEDS. The simplest way
is to decorate a data item where it appears in a type. Often, the data item will appear in a container, so the example below
shows a packet utilization standard header with a decorated time stamp.

<ContainerDataType name="PUS_TM TIMESTAMP">
<EntryList>

<Entry name="coarse" shortDescription="Coarse OBT" type="CCSDS/SOIS/SEDS/UINT32">
<Semantics unit="second" guanityKind="timeQK"/>

</Entry>

<Entry name="fine" shortDescription="Fine OBT" type="CCSDS/SOIS/SEDS/UINT32">
<Semantics unit="second" guanityKind="timeQK"/>
<IntegerDataEncoding encoding="unsigned" sizeInBits="24"/>

<validRange>
<MinMaxRange max="16777215" min=
</ValidRange>
<PolynomialCalibrator>
<Term coefficient="5.9604648328104515558750364705942e-8" exponent="1"/>
</PolynomialCalibrator>
</Entry>
</EntryList>
</ContainerDataType>

" rangeType="inclusiveMinInclusiveMax"/>
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Another place in a SEDS where it might be useful to place a calibrator for a fixed-point binary number is in an activity. The
activity could be used in a parameter activity map to convert between the DSAP and the DACP. The example below shows
such an activity.
<Implementation>
<Variableset>
<Variable name="cuc" typ

<Semantics unit="count" guantityKind="timeQK"/>
</Variable>

"PUS_TM TIMESTAMP">

<Variable name="time" type="CCSDS/SOIS/SEDS/FLOAT32">
<Semantics unit="secdond" quantityKind="timeQK"/>
</Variable>
</yariableset>
<Activityset>
<Activity name="convertCucToTime">
<Body>
<Calibration inputVariableRef="cuc" outputVariableRef="time">
<PolynomialCalibrator>
<Term coefficient="5.9604648328104515558750364705942e-8" exponent="

</PolynomialCalibrator>
</Calibration>

</Body>
</Activity>

</Activityset>
</Implementation>

It is interesting to compare the semantic tags for the data items in the two examples above. In the second example, both the
in and out data items are present, so it is possible to show that the input data item is a time quantity kind measured in units
of counts, and the output data item is a time quantity kind measured in units of seconds. In the first example, we have only
one data item, which represents the raw data; the convention in this case is to show the units after application of the
calibrator, instead of the raw units.
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A tool chain may support any subnetwork?. For SOIS subnetworks, the tool chain should
implement the interaction according to the abstract interface Request and Indication
definitions in the corresponding subnetwork Magenta Book, identified in Table 4-1. See
Annex E for an example of coding.

Table 4-1 SOIS Subnetwork SAP Models

INTERFACE NAME SUBNET BOOK

PSInterfaceType CCSDS 851.0-M-1 SOIS Packet Service [15]
MASInterfaceType CCSDS 852.0-M-1 SOIS Memory Access Service [16]
SYNClInterfaceType CCSDS 853.0-M-1 SOIS Synchronization Service [17]

2 The file “ccsds.sois.subnetwork.xml” provides definitions of abstract subnetwork service access points (SAP),
defined as interfaces in a declared interface set.
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3.15.39.1An_ANDedConditions element shall specity the conjunction of two or more
Boolean expressions as shown in figure 3-31. Each Boolean expression may be a
Condition element, a TypeCondition element, or an ORedConditions element.

3.15.39.2An ORedConditions element shall specify the disjunction of two or more Boolean
expressions. Each Boolean expression may be a Condition element, a
TypeCondition element, or an ANDedConditions element.
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3.15.33 A MathOperation element shall carry an outputvariableRef attribute identifying
the component variable to which the calculated value should be assigned.

NOTE - The encoding and size of the variable referenced by the outputvariableRef
attribute determines the precision of the math operation.
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Figure 2-2: SEDS Describe Data Interfaces in a Spacecraft
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A SEDS is intended to be used to describe the format of information in any data interface for any
onboard device. (A collection of SEDS instances may be needed to describe the data interfaces
of applications in an onboard computer.) A SEDS can also define a simple structural or
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NOTE - The purpose of the basic structure of a SEDS instance is to indicate whether a given
file represents a complete device datasheet, or is only a part of such a definition,
intended to be referenced by XInclude.
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3.5.2 A package name may be hierarchical, in which case it shall consist of multiple name
segments separated by the slash character (*/”).

NOTES
1 This permits the declaration of hierarchical packages.
2 A hierarchical name is separated by the slash character which is enforced by a pattern.

Hierarchical names are used to avoid accidental name conflicts between the names of
packages; there is no special relationship between packages implied by their position
in the hierarchy, and no special syntax for accessing the elements defined with
package A from a package A/B.

3 Subsection 4.3 provides details of referencing types or interfaces within a package
from other elements.

3.5.3 A package may have an optional shortDescription attribute and an optional
LongDescription child element.

REA A Daclbacme alarmoant matxy contfain the fallavrdna Aanfinnal alarmante 31 the FAllAavror
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Scalar types can specify how they are to be encoded. This information is used when
they are transmitted over a subnetwork. See this section below, and Section 4.7
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— The DoT Attribute schema is extensible, and comes from combining the standard, and
optionally, a user-defined Dictionary of Terms (DoT), as described in reference [1].
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3.7.7 The size in bits of a BCD encoding shall be a multiple of 8. The size in bits of a
packedBCD shall be a multiple of 4. The size in bits of both forms of binary coded decimals is a
fixed value, so all high-order digits that are zero shall be present to fill the fixed size in bits.
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NOTES -

1 The implementation of a component specifies its behaviour; i.e. the way in which data
arriving on required interfaces gets transformed into data on provided interfaces.

2 A set of variables organizes working memory for computation of behaviour.

3 The parameter map set and parameter activity map set provide a terse specification of the
transfer of data between required and provided interfaces.

4 For cases where this is insufficient, the state machine set contains UML state machine
graphs which express time-driven and event-driven behaviour.

5 The activity set contains snippets of procedures in a form that is consistent with many
structured procedural programming languages. These can be referenced from state
machines and parameter activity maps.
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6.3.4 PLACEMENT OF INSTANCE DATA

Earlier sections have described the content of SEDS, and the capability for references to external package files. The content
of SEDS includes information about a product line, and information about specific -s of products. This section
explains how to organize the content of SEDS so - data is useful, and so product line data is duplicated minimally.

- data may appear in the following parts of a data sheet:

e A calibrator for conversion from raw analogue-to-digital converter counts to engineering units of measure generally
contains coefficients that are unique to the particular hardware that produces the counts.

e Information in the model of production (Section 6.3.2.1) such as serial number identifies a particular - ofa
device.

e Some construction details of made-to-order devices, such as quantity and placement of thermistors, may be unique
for a device .

e Mass properties and rotation from mounting bracket to optical axis, which may be present in metadata, are additional
examples of instance data.

All - data is kept together in a SEDS DataSheet file, one per - All product line information may be kept in
the same file and duplicated for each , but there is an option to put some product line information into a single
package file that is referenced by each DataSheet file.

Typically, a DataSheet file will refer to external package files that describe standard structures, such as SOIS subnetwork
interfaces, CCSDS packet headers, and time codes, which are available at the SANA web site. The references are to types
in the standard package files, expressed as the name of the package concatenated to the name of the type within the package,
with “/” between. A similar pattern would be used for reference to product line types in a separate package file.
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ANNEX (|

ABBREVIATIONS AND ACRONYMS (INFORMATIVE)

CCSDS Consultative Committee for Space Data Standards
DoT Dictionary of Terms

OSI Open Systems Interconnection

OWL ‘Web Ontology Language

QUDV Quantities, Dimensions, Units, Values

SANA Space Assigned Numbers Authority

SEDS SOIS Electronic Data Sheet

SOIS Spacecraft Onboard Interface Services

XML Extensible Markup Language
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[18] CCSDS SOIS Electronic Data Sheets and Dictionary of Terms for Onboard Devices
and Components. Draft Report Concerning Space Data System Standards (Draft Green
Book), CCSDS 870.0-G-0. Washington D.C.: CCSDS June 2017.
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3.3.7 Where any SEDS element is based on the SemanticEntityType, that element is required
to be based on the NamedEntityType (see 3.3.6), and may have an optional Semantics child |
element.




image25.png
3.4.3 The category element is based on NamedEntityType (see 3.3.6).
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3.7.15 Each Enumeration element shall have required 1abel and value attributes, indicating the
integer value corresponding to a given label string.
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3.8.1 Each EnumeratedDataType, FloatDataType, IntegerDataType, Or SubRangeDataType
element shall contain a single Range element of a type corresponding to table 3-1.
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SemanticEntity Type

|

Figure 3-5: Semantics and Terms

3.3.7 Where any SEDS element is based on the SemanticEntityType, that element is required
to be based on the NamedEntityType (see 3.3.6), and may have an optional Semantics child |
element.

NOTES

1 In the above diagram, the box style of the SemanticEntityType indicates that this is not

more elements.

2 These XML schema types use inheritance to share attribute and element definitions. So
‘an element based on the SemanticEntityType’ means ‘any element with an XML
schema type derived from SemanticEntityType’.

dictionary of terms (reference [1]).

NOTE - This includes attributes for units, coordinate reference frames, etc.
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[10] TC Space Data Link Protocol. Issue 3. Recommendation for Space Data System Standards
(Blue Book), CCSDS 232.0-B-3. Washington, D.C.: CCSDS, September 2015.
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4.3.2.15 Activity or state machine operations which reference a parameter, variable or
argument which is an array may select a single element from the array using the
following syntax:

{parameter name} [{0-based element index}]

NOTE - The element index may be specified as an enumeration literal, or the curren
value of a variable or argument of integer or enumerated type. When ai
enumerated type indexes an array, the enumeration shall have consecutive values
the lowest of which is zero
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Table 3-5: Interface Syntax, Primitives, and Transactions

Parameter/
Interface Command
Element Modes Argument Modes Primitive Transaction
Parameter sync request yes
indication
async indication no
Command sync No - arguments. request
indication
At least one - argument request yes
indication
async No - arguments , no out or inout, | request
arguments
At least one - argument, no out request
or ingut arguments no
, or both in and out illegal
No arguments , no in or ingut, indication

arguments
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Figure 4-2: Command Definitions and Primitives

EDS has seven distinct interaction patterns for commands, based on whether the command
mode is async or sync, and the set of input, output and - arguments it has.
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4.5.2.13 The reception of a command update primitive may specify the component variable
into which the value of any arguments of modes - can be stored.




