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Study Context, working with paper-based ICDs

Problems:

e QOrganize physical documents
e Hard to retrieve relevant information
e Cannot generate artefacts

Solution:;

Digitalize ICD by means of
SOIS Electronic Datasheets

SOIS

standards functions within

SEDS and DoT

Green Book provides

use cases

prescribes

DoT
provides

content Attribute

User- Schema
Defined

DoT

DoT
Magenta
Book (876.1)

prescribes
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Structure of a SOIS EDS (xml) file
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Component implementation specifies
a behavioural mapping between
@rovlded and required interfaces. ¢

7 defined by |contains
|
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EMF generated Tree Editor to Author EDS (xml files) Eesa

SOIS EDS schema
(xml schema definition)

T compliant to

SOIS EDS model (me)

shortDescription="8tate machine for px

e" name="RECV_TM EV SELFTEST INPROGRESS" toState="Idle">
an i i face="subnetworkp$":
i ”worklng_tm_ev_selftest_lnprogress />

Example EDS file: Jena star tracker
Lines of (xml) code: 7358
Imports 5 EDS Package files (types, definitions,
PUS services, ...)
Content:
~ 150 data types

7 interfaces

7 state machines

99 activities

Complex to visualise, edit and validate without a
proper authoring tool.
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EMF generated Tree Editor to Author EDS (xml files) Eesa

SOIS EDS schema consistent with
(xml schema definition)

SOIS EDS ecore metamodel
(generated by SOIS EDS schema )

compliant to

SOIS EDS model (me)

i Edit Seds Editor Window Help
eMachine defaultEntryState="Idle" name="ASYNC" s lescription="8tate machine for py s jena_star_trackerxml &3 = O || Properties &2
: . |._ Resource Set 2T
="Idle" name="RECV_TM MDB" te="Idle"> PTr— .
nand="receive" interface="subnetworkPS"> e : e | Frorery Velue
outputVari ="working tm mdb"/> Interface Set Type _ Command = receive
- < Component Implementation Type Failed s false
h 4 Variable Set Type Interface = subnetworkPs
Output file BREEGER

Transaction =
A

"data"/> w < State Machine Set Type
o S o v 4 State Machine Type ASYNC
: state> State Type Idle
transition= Transiticn Type RECV_TM_MDE
Command Primitive Type false
Sink Argurnent Value Type data
» <= Boolean Expression Type
w < Type Check Type TM_MDB

ivity="update TM MDB"/>

State="Idle" mm&—"RECV TM EV SELFTEST INPROGRESS" te="Idle">
andPrimitiv nand="receive" 111# e="subnetworkPS">

umentValue n 'working tm ev_selftest inprogress"/>

4 Variable Ref Operand Type data
4= Activity Invecation Type
i Transiticn Type RECY_TM_EV_SELFTEST_|
Transiticn Type RECY_TM_EV_OPMODE_!
Transition T»,-p: RECV_TM_EW_TIME_SYMN(
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Experimenting EMF

XIinclude

xsd:choice

7

= NN S __wIDll =
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Model to Text Transformations ecsa

ICD decematt

maxTorque | FLOAT32[3] [-3.4028234663852886E+38..3.402823

cmdType | ControllerActuatorCommand [0..6]

tupdate | INT64 [-9223372036854775808..9223372036!

Set Sun Vector as unit vector in satellite frame

[-9223372036854775808..9223372036!
Set update interval of temperature reading

[-9223372036854775808..9223372036!

'fram
| :

)
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<ContainerDataType

<IntegerDataType n "HKType'|>
<Inte ncoding encoding="unsigned"
name="|TelemetrySet2Type|'> .
. SizeInBitse"8" >
<EntryLisg>
<Range>
<Entry npme="hk3"Ntype=|'HKType" . .
<MinMayRange min="0" max="255"
<Entry npme={"hk4' pe="HKType" /> . . . .
. ran ype="inclusiveMinInclusiveMax"/>
</EntryLigt>
. </ ge>
</ContainerpataType>
</JntegerDataType>
Package: Demo
Containdr Name 1 | 2 | 3N a4 fs5 | 6 | 7 | 8 | ™2 | 3 | a | 5 |
StatudType S dStatuckls NS QOpCount. -
et1Type hk1l \ \,—M
TelemetrySet2Type hka |
EVEntlype type data
ExtendedStatusOrModeType gueryCount type
ExtendedStatusUnionType status
ExtendedModeUnionType mode
TelecommandType type
TelecommandModeType mode
TelecommandUserDataType userDatd
TelemetryType type
TelemetryAckType status
TelemetrylType telemetr
Telemetry2Type telemetr
TelemetryEventType eventType

eventData




The Need for Validation

@Device

contains contains

references

controls

Component implementation specifies
a behavioural mapping between
provided and required interfaces.

references

3

Types and Interfaces are referenced by

Component element through their «qualified

name» Ie package name/type name
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Syntax and Semantics

Syntax Semantics

3.7.3A 3.15.19 Each
BooleanDataEncoding ArgumentValue child
S e S element shall carry a element of a
enttyype [itetoce R e rmr—————— sizelnBits attribute which SendCommandPrimitive
modei o B 18 I - specifies the size, in bits, of | element shall
T — maiedrame [ DEMO PRESIAS COMP I} the encoded data as a carry a name attribute
| | o :E”’p . positive integer identifying the command
e W YTy e argument with which this
: : al  datalpeSet declaredinterfaceSet implementation providedinterfaceSet  required value is associated.

P——r
selected object name

qualfied name | DEMO_PRES/DAS_TYPE \ v Component _ DAS_COMP
v Componentimplementation Property Type
entity type [ InterfaceDeclaration \ VariableSet

Long Description String

v ActivitySet

Short Description String
Activity send_goal_tc

model instance | NA Failed boolean

~ Activity forward_score TransactionRef,

dbody . Command @ emelRef n-
all baselnterfaceSet commandSet genericTypeSet paraneterSet Assignment Interface InterfaceRef

Assignment
v SendParameterPrimitiv
object na v Operan:

w InterfaceDeclaration DAS_TYPE anableRefOperand

v ParameterSet v Se mmandPrimiti tooltilp
InterfaceParameter Score | ~ MNamedArgumentValue Team | No tooltip for SendCommandPrimitiveTypelmpl
v CommandSet / anablel peran
Team |, /O'

~ InterfaceCommand ValueOperand

CommandArgument StateMachineSet
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Conclusions and Future work Eesa

SEDS are machine-readable interface specifications, standardized under SOIS
(syntactic definitions of SEDS is available on the CCSDS website )

Discussed a procedure to create SOIS-EDS using the Eclipse Modeling Framework,

CONs: limitations of ecore with regards to very specific XSD constructs
PROs: use EMF for generating a number of spacecraft engineering artefacts
Use Case example using Acceleo M2T

Discussed the need for semantic validation of SEDS.

A detailed identification of semantic errors and how to detect them in SEDS will be
subject of a future work.
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Thank you for listening!
Questions?
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