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WHY?

e Communication GS
* Required for

 Operating the spacecraft, performing t%le s“
* Sending TCs g‘a
 Recelving TI\/Ise‘ &\)Q

« Critical '\“e

° ave grave consequences
& 9 |

%mplexity Increases exponentially.
 Technological gap in SW technologies and architectures




WHY?
e Communication GS
* Increase of involved s (‘aoe
ystems ‘e
* Reuse/Tailoring of systemvd\“

e Licensing ﬁ
. Herlt §
G%elnventmg th | for each mission

« Lack of interoperability
* Development of EGS-CC

relatlcgwnh specific requirements.




WHY?

e Communication GS

* Increase of involved systems 6“‘9
* Need for Automation capabmo

» Use of Proce%\ \\065

ultlple appllc tandards
 Understanding of the standards

 Improve HMI and port them to new devices




WHY?
e Communication GS
 Increase of involved systems

* Need for Automation capabilities

* Re-engineer automation systems > SOA, OSGI, HMIs
 Conceptualization of procedure requirements
 Develop of interfaced plug-play automation framework




NWhat?



WHAT? — INFORMATION TO BE HANDLED

* What entails automation?

« Execute simple/complex tasks without involving the user at every step
obtaining deterministic behaviors.

« Handle data and erroneous situations following a standardized approach
 Scheduling tasks depending on data and/or time conditions.
e What is needed for automation?
 Data Model to be handled
 Automation Language (i.e. Procedure Language) Editor and compiler

« Execution Engine




WHAT? — MAIN CONCEPTS (1)

« What entails automation?
« What concepts have to be handled?
o ECSS-E-ST-70-31 (SSM)

f% Activity 5.1




WHAT? — MAIN CONCEPTS (Il)

« What entails automation? P
« What concepts have to be handled?
o ECSS-E-ST-70-32

Declares events referred

within the procedure ~ .
P Checks a set of conditions to
Preconditions Body be satisfied before execution

Set of steps to be executed
in parallel. Their goal is to

Set of statements to be

executed sequentially ‘
handle any error raised

during the main body
execution

e : Checks a set of conditions to
Confirmation Body be satisfied after the
execution




WHAT? — MAIN CONCEPTS (lll)

* What entails automation?

« What concepts have to be handled?

 In EGS-CC, requirements of ECSS-E-ST-70-32
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WHAT? — SCALABILITY PURPOSES

« What entails automation?
« What concepts have to be handled?
« What is the long-term durability to be provided?

« Allow future updates in the standards

Allow new automation standards

Develop new graphical aspects

Easy portability of the existing features

Loose coupling of new features
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HOW? — REQUIREMENTS AND TARGET CLASSIFICATION

%

Business support User support

Reduce human errors Interfaceable with legacy Systems Open source based application

Distributed Architecture

Facilitate standardization of procedures Eclipse/Java Developed

Graphical Editar Interface Platform Independent

Increase the level of automation Flexible Multi-domain

Excecute all types of Activities

Service-based
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HOW? — AUTOMATION FEATURE BRANCHES

functional tree

SSM Editar

Frocedure Editor®iewer

Schedule Editar

Canfiguration Manager

S5M Caonsistency Checker

Java AP
Language

FProcedure Debugger

FProcedure Executor

Frocedure Scheduler

FProcedure Walidatar

Schedule Executar

Logger

Archiver
Repaorter

Formation Flying Cantraller
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HOW? — ARCHITECTURE MODULES

ﬂ j - Server
()
SCOS 2000 .

SEM Data

Structure
- APOFIS Checkout
| APOFIS M&C Driver | | Driver |

Procedure s :
D Consistency

‘ Editor Checker —F Archival ﬁ.

File Server _J— |Reporter |

Configuration

Procedure | -
Manager

Validation

L
Parser/ L ‘ e
M
Compiler anager

APOF|S Repository
Driver

Procedure Scheduler Schaduler
Editor

—F" Executor Executor =S
L7 Satellie

Procedure I——‘ I
Execution Viewer Procedure — — Schedule
Debugger Execution Viewer

APOFIS Operations
Drriver




HOW? — PROCEDURE HARMONIZATION (I)

Requirements

s Specifications
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HOW? — PROCEDURE HARMONIZATION (II)

Requirements
_«wSpecifications
7
\

.onceptual Data

Model G
[ ; '|. i RepeatBody 1
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HOW? — PROCEDURE HARMONIZATION (Il

onceptual Data
Model

[ — »

F:| L IS L
In each population of
" o cofitaing Bod

77777777777777777 Each E Lol
: Each ; ed in at most one F ndy.
— It is | La=] contans mone than ong B

Darvation Not

If some B

B s an entity type
Referenor Schene
Reference Mode:

151:SystemElement [
s1:Activity
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HOW? — PROCEDURE HARMONIZATION (IV

Procedure

=+ procedureDeclaration dureDeclarationB
= precenditi Preconditic

= procedureMain Procedurefdain

= watchdogB

= confirmations

LocalEvent
Preconditi

pe

cedureMain

StepStatement
ProcedureStatement

-

-Preconditior

» ProcedureStatement

B
B
B
B
B
B
B
B
B
B
=l
B
B
B
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WHERE? — SPACECRAFT INFORMATION (SSM

Activity APPLICATION
earch  S5M Editor

feclip orkspac onProject]135420342

Act Descr
y Phase

em Element spacecraft Act

> Procedure calculateStatus Name

> Procedure hibernate Proc Script
> Procedure abortingTask

Space Sys Obj Type
> Procedure trig kellp

S5M Element Id

nElermnents S n Element radar
Procedure switchonRadar
» Procedure printStatus
mElermen m Element giroscope
n Element test

> Telecommand
Argument
gument I

Telecommand

Mame Parent Limit Validity Sampling Time

edure calculat:
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WHERE - PROCEDURE EDITORS AND COMPILERS

Activity APPLICATION v1.0

S5M  View Edit Search

= || B Activity IDE | #| ~ &l + 47 v |Quick Access

i}

Ll

880 loadedSSM_1392290754350.5sm testProcedureS.pluto &2

kerocEDURE>
<DECLARE>
<EVENT> antenaCff
<DESCRIPTION> "describes the error of the antena" </DESCRIPTION>
</EVENT >
</DECLARE>
<MATH>
<INIT_AND CONFIRM STEP> stepProblematic
<STEP>
<DECLARE>
<VARIABLE> antenaStatus
boolean
</VARIABLE>
<EVENT> signalReceived </EVENT>
</DECLARE>
<MATH=>
<ASSIGN STATEMENT>
<VARIABLE> antenaStatus </VARIAEBLE>
<EXFRESSION>
<REL EXFPRESSION>
<TERM>
=<PRODUCT>

<FACTOR>
<CONSTANT> false </CONSTANT>

E Console 2

ActivityExecutorConsole

procname :triggerWakelUp
creating PLUTO editor for:
55M belongs to project:SessionProjectl394203423790

switchonRadar

short procname:testProcedureS.pluto

procname : sWwitchonRadar
maing

initiatef

= Properties | o= Outline 52
= Procedure
4 = Procedure Declaration Body
'= Local Event=antenaOff
= Procedure Main Body
4 = |nitiate & confirm step stepProblematic
4 = Step Declaration Body
4 Variables
4 = Variable antenabtatus
type:boolean
4 Q{jE\rents
'= Local Event=signalReceived
4 = Step Main Body
4 = Assignment
Variable: antenaStatus
=1 Condition
Log
Wait Statement
i:{;)\“.faiting Event:signalReceived
= Timeout
Log
4 = Watchdog Body
i= |nitiate & confirm step lockingForAntenaOff
Centinuation Test

& |Couldn't resolve reference to Activity 'sysl.sys2.Procedure2'.|

tend initiate;
initiate and conFirm{I

r

refer by "asda"in case{




WHERE? — ACTIVITY EXECUTION ENGINE

STEP_DE

EP

ATl

tion Status

COMPLETED
OMPLETED
MPLETED
COMPLETED
COMPLETED
COMPLETED
MPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
MPLETED
COMPLETED

COMPLETED
COMPLETED

G
COMPLETED
RUMNING
RUMNING

OT_AVAILABLE
[OT_AVAILABLE
COMFIRMED
MNOT_AVAILABLE
NOT_AVAILABLE

:55.696
41:55139

41:55.135
41:55.152

014:0 :54:44,
1970:001:01:00:00.000
1970:001:01:00:00.000
2014:066:14:54:44.323
1970:001:01:00:00.000
1970:001:01:00:00.000
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WHERE? — MONITORING TELEMETRY DISPLAY

i RDMame 27 SEMam... Res27 null null not available not available 1970:001:01:00:00.000
RDMame 186 SEMam... Res24 null null not available not available 1970:001:01:00:00.000
RDMame 72 SEMam... Resl8 null null not available not available 1970:001:01:00:00.000
|RDMame 209  SEMNam.. ResT null null | notavailable  notavailable  1970:001:01:00:00.000 |
RDMame 202 SEMam... Resd0 null null not available not available 1970:001:01:00:00.000
RDMame 207 SEMam... Res/ null null not available not available 1970:001:01:00:00.000
RDMame 222 SEMam... Resb null null not available not available 1970:001:01:00:00.000
RDMarne 204 SEMam... ResT null null not available not available 1970:001:01:00:00.000
RDMame 175 SEMam... Resl3 null null not available not available 1970:001:01:00:00.000
RDMame 216 SEMam... Res7 null null not available not available 1970:001:01:00:00.000
RDMame 78 SEMam... Res24 null null not available not available 1970:001:01:00:00.000
RDMame 225 SEMam... Res9 null null not available not available 1970:001:01:00:00.000
RDMame 168 SEMam... Resb null null not available not available 1970:001:01:00:00.000
RDMame 197 SEMam... Res35 null null not available not available 1970:001:01:00:00.000
RDMame 192 SEMam... Res30 null null not available not available 1970:001:01:00:00.000
RDMame 76 SEMam... Res22 null null not available not available 1970:001:01:00:00.000
RDMame 189 SEMam... ResZ7 null null not available not available 1970:001:01:00:00.000
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So... what now?



SO...FUTURE WORK

Support for non-space automation standards

Support for programming language scripts

Developing a space HMI library

Increasing the set of features
 Scheduling

* User Management

 Security Management
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SO...FUTURE WORK....TOWARDS THE EGS-CC

 Adaptation between the ASE5 and EGS-CC:
e DSLs to/from EGS-CC AP Format
 Driver between ASE-5 and EGS-CC engines
 Router between SSM and MCM models
 Transformation from SOA WS to OSGI Services
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Flny Cuestion?...
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