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Why? dcesa

« Complexity

* Flow of Information through mission phases
« Scattered Knowledge

« Domain-specific tools

» Paper Centric
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What?

« Mange Complexity
« Collaborative

« Formal: engineering data with underlying
data model and precise semantics

« Informal: model annotations, discussions

 Model Centric
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Difficulty? ‘\\Q{ esa

« Change to BAU

- Risk: perceived as unnecessary risk

- "Big Bang” approach has failed in the past

- Formal Notations: SysML, BPMN, UPDM, etc

« Over-modelling Tendency

« Lack of guided methodology

« Must maintain formality and strong semantics
- Difficult: Extreme learning-curve

- Funding: New Tools, New Experts, ...
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Solution?

- Avoid Big Bang

« Target low-hanging fruits

- User-driven development

« Pair modelling experts with end users
» Real use case: Euclid Mission

« Easy-to-use tool tailored to your needs
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Our Tool: Paperless Ground Segment Engineering \&\t—_‘esa

- ECSS standards: systems, operations &
software engineering, quality assurance

- Configuration control: support to multiple
design baselines and review milestones

« Document generation: support transition
phase, generated directly from the model

o8, Exce
- Integrated: Interfaces with existing =¥ agosense.
Software Development Environment tools © Jira Software @:3—
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Data Model (under iteration)

engineeringmode . requirements ’ Test -> EngineeringDataltem

base
Da

ataltem
EngineeringDataltem -> Datalt
description

name : EString

lidatedinterfaces : Interface

Core Englneermg Data Items-}'lf;f;'__
' Components_;__-c.f

description : EString

TEStS
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Intuitive graphical data exploration and editing \\\\“i;esa

Projects: Detals | Diagram | Discussions | Branches | Changes | Validation
B e Diagram nE 100% | * Element
+ [ test2 [master] = ACTION:
» & Requirements GS Toolbox -
= O Compaonents
- MGS k Select ltem
~ O GStation ~ Requirements
O ristmtcs MOGC GSTATION
=1 FDS  Requirement
O sTC sTC
+ B TMTCS TMTCS 3 Satisfy
NIS
- O MoC
O nistmies NEE-TMTCS ~ iCompanints
NIS-TM:
=R mMCs NI§-TMTCS =
Component
B Mcs IFMS i
NIS-TMTCS
O LTA+DDS O Port
O MPS
MPS
 OINiS — Interface
LTA +
+ — Interfaces DDS o
rocesses
* NISTMTCS
) Tests
# MCSFDS
) MDC CNC A Qutline .

ESA UNCLASSIFIED - Releasable to the Public Marcus Wallum, Mehran Sarkarati | 26/02/2019 | Slide 8
European Space Agency

— 0l b 2= ™ W= T Il D D R B3Il TS EEE ¥



Integrated Requirements Management, Import, Export \&\g‘;esa

Details
ID: N :
G501 me MOC
Children Requirements Interfaces Tests
Select requirement(s)
Name Identifier Text
MIRD-F-100 MIRD-F-100 The Euclid Mission Operation Centre (MOC) shall be responsible for mission opera... more u -
MIRD-F-110 MIRD-F-110 The NEW1 MOC shall perform the scheduling, menitoring and control of the spacecr... more n
MIRD-F-120 MIRD-F-120 The MOC shall preduce the data products for platform and instrumentsg health che... more n
MIRD-F-130 MIRD-F-130 MOC shall prepare and validate of the Flight Operations Plan and operations proc... more u
MIRD-F-140 MIRD-F-140 MOC shall prepare and validate the ground segment operations procedures necessar... more n
MIRD-F-150 MIRD-F-150 MOC shall perform the mission analysis, which output shall be reflected in the C... more n
MIRD-F-160 MIRD-F-160 MOC shall be responsible for the definition of all the necessary interfaces to M... more u -
Description
B IUS ®« IZ I X x* Noma % A ® L
Mission Operations Center
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Configuration Management

» Project EUCLID' workflow

« Git enables support for multiple
Projects: Detals | Dagan | € baselines and dedicated branches

[ File =

e « Access to commit history and

+ [ Components raea ¥ Commit branCh information

» (1005 } 4 Create Branch

» 01565 » Run Basic Validation o gubmit

= Switch Branch

« Enables Concurrent Engineering

= e M (push/pull changes)

« @ Validation Rules

» — Interfaces

2 Processes

v CR Submit
@ Requirement must be satisfied by at gl

4{ Rewind
+ [O Documents

[3 Templates
I Generated
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Workflow Processes \ eSd

R ~= m== o+ Collaborative approval
workflows: changes and
milestone reviews,

Notifications

delegation, subscription,

Subscribe

i — push notifications

| « Changes to the model
!' can be submitted and
reviewed in dedicated
e dicason Review Mode, prior to
@ undergoing approval
PrEE EE RO R and merge to master
branch
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Collaboration
Details Diagram Discussions Branches Changes Validation a

Authors: All ~ Assignees: All ~ Search or filter ONo discussions Last updated

Initial review feedback

Opened a minute ago by admin
updated a minute a

Peers consultation workshop summary
Opened a few seconds ago by admin

Go8 S

updated a few seconds a

New discussion

@ Title of new discussion

BIUS 9w =i

X, x* Normal s AR T

P report v Login to JIRA
JIRA issue ID N Enter your JIRA user cri
Lab M % JIRA Username.
Assig
s JIRA p d
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edentials to establish a conn:

- 1

dcesa

Support for ad-hoc
discussions, with tags
linked to engineering
data

« Discussions with types,
including Problem
" Reports linked to JIRA

ection to JIRA on

« Delegations,
subscriptions,
notifications support
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Formal Validation ‘\\W eSa

S e »+ Basic formal
validation: Ecore

PrOjECtS: Details Diagram Discussions Branches Changes Validation B I l l eta I I I 0 d e I
e -

+ & EUCLID [master]

» & Requirements Using custom rule hd C u Sto m

T e — validation: user-

Requirement must be satisfied by at least one item

» B1SCGS -

» — Interfaces Requirement M d efl n e d O C L
< Processes self satisfiedBy->size() > 0 1
= Tests Constralnts

« & Validation Rules

» Project’ EUCLID' workflow

B Requirement ms be saisfed by 4 . -
= [0 Documents -> Ensures rlgour
3 Templates f -
- Project Result and consistency
Q, | Global Filter
‘ ’ Name Type Feature Message

e i e et -> Answers
MIRD-MG-100 Requirement self satisfiedBy->size() > 0 equirement MUstbe SatisTe > n W r

by at least one item

Requirement must be satisfied H
MIRD-P-480 Requirement If satisfiedBy->size() > 0 l |est ons
equiremen self satisfiedBy->size() > P S ——— q I

Raniiramant miiet ha eatiefiad
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Document Generation ‘\\W eSd

» [ Documents

« Based on '.docx’ templates, M2Doc

- [3 Templates

B3] SRS Reference [  Ensures consistent deliverables

#%; Generate
[2) SRS Reference o
X. Download

- B Generated m « Templates and documents saved

@ Delete

B SRS Reference in the database

[2) SRS Reference - broken_validation
[2) SRS Reference - broken

D Type Title Text Version MIRD-F- GENERIC MIRD- | The Euclid Mission | 1.0
100 F-100 Operation Centre (MOC)
{ m:for requirement | allRequirements} shall be responsible for
mission operations and
{ { { { { shall be the only interface
m:requirement. m:requir m:requi | m:requirement.t | m:requirement. with the spacecraft
regldentifier) } ement.t rement. | ext) } versian) } through the ground
ype)} title } stations network.
{ m:endfor }
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PLGSE: Next steps and future

¥
®
(p)
Q0

« Add parametrics (QUDV) to front-end

« Validate: shadow-engineering of Euclid Mission
« More tools integration

« Reference libraries and architectures

« Expand existing tool interfaces

« Space segment inter-model mappings

« Executable models and links to analysis tools

« Integration with wider ESA/ESOC context:

» Model-based X engineering?
- Security, Reliability, Cost, Operations

Advanced Digital
Ground Segment
Engineering
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