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Use Case 2: Assessing continuous descent operations using the Impact Monitor Framework
Jordi Pons-Prats et al. (UPC)

Use Case 3: Assessing policies for the uptake of sustainable aviation fuels using the Impact Monitor Framework
Inge Mayeres et al. (TML)
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Session Il: Technical Details and Demonstration Results .

Technical development: Overview and approach
Prajwal Shiva Prakasha (DLR) and Thierry Lefebvre (ONERA)

Use Case 1: Assessing advanced propulsion systems using the Impact Monitor Framework
Atif Riaz et al. (CU)

Use Case 2: Assessing continuous descent operations using the Impact Monitor Framework
Jordi Pons-Prats et al. (UPC)

Use Case 3: Assessing policies for the uptake of sustainable aviation fuels using the Impact Monitor Framework
Inge Mayeres et al. (TML)
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Introduction: Aviation as a System of Systems &3 MONITOR

* Challenge
Efficient interaction between experts is

essential to assess global impacts like - — e
airport procedures, fleet strategies, and oy
policy impacts. Y oeees

Fuel Distribution

° G O al Aiport Systems < System

Development of a collaborative framework < Tickeling Systoms <y, AT Tl Conlrol

to manage this complexity and enable the TSR

formulation and execution of impact Ll Maritime

. ransportation 7 e et . Transporiatrion

assessment studies. Syt Sy
Credits: Kaiser, J., Vernaleken, C. (2012). Civil Aviation. In: Stein, M., Sandl, P. (eds) Information
Ergonomics. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-25841-1_5
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Requirements Technologies Implementation

Funded by Marko Alder, 14th EASN International Conference, 9th October 2024, Thessaloniki, Greece 5

the European Union




N IMPACT

Requirements: Methodology €3 MONITOR

* Interactive online workshop with the project team to
* Generate as many potential user stories as possible;
* Group similar user stories;
* Derive requirements from user stories;
* Prioritize requirements.
piit

Project Team

Aviation
Research

Aviation
Industry

Policy Maker

data model framework visualization
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Data Model

e Documentation and
versioning

e Multilevel hierarchy
e Provenance data
e Mleta data
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Requirements Technologies Implementation
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0 Framework: Data repository, workflow execution, ...

@ Dashboard

Workflow Execution Data Management Back-end
. Data processing and surrogate models
. o | » Documentation > 1. Accessing and retrieving data from
* User management _E; results database
* Server-based result 3] 2. Meta models based on existing
data base = results
* Secure remote execution 3. .. />
“ Data model: Interfacc;s; prevenanees = — = = — — N [ — I
==
L : =i | Web-based dashboard application
— I I 1. KPIs & metrics from WP5 to derive
— = I I default plot types
‘ e L ' | 2. Data visualization and analysis
- S— T : ' : based on user needs
: 3. User authentification form
I I 4
: | S
| |
] -
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Technology: Data Exchange Model &3 MONITOR

CPACS (Common Parametric Aircraft Configuration Schema)

e Common language for aircraft design c e %
. . ~ [e] vehicles
* Exchange of specialist knowledge 3 v et
[e] name

* Developed since 2004, based on XML / XSD 8] reference

[e] fuselages
[e] wings

* Human readable — Standardized — Open-Source & engines

2] enginePylons

[e] landingGears \
[®] systems
[2] analyses
[e] rotorcraft
[e] engines
[e] deckElements %

[e] profiles
[e] structuralElements

[e] materials

[e] fuels : ﬁ/
[e] airports
2] flights %
w [g] airlines

~ [g] airline

[€] fleet

Rl Funded by
LB the European Union
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Framework Architecture &3 MONITOR
0 Framework: Data repository, workflow execution, ... @ Dashboard
Workflow Execution Data Management Back-end

. Data processing and surrogate models
~ i £ : * Documentation

o> <>t 1. Accessing and retrieving data from
* User management  \yugd =1, results database
* Server-based result gy I 2.  Meta models based on existing
data base U = results
* Secure remote execution 3. . </>
“ Data model: Interfaces, provenance, ... [ — I
==

Web-based dashboard application

1. KPIs & metrics from WP5 to derive

|

I i default plot types

I ‘ i S B N == o 2. Data visualization and analysis

: | —— : : based on user needs

: I 3. User authentification form g
e —— ., 4. ..
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Technology: Digital Workflow Model &3 MONITOR

MDAXx (MDO Workflow Design Accelerator)
 Developed by DLR, open-access (light) M D/\
X

* Model interface coupling MDO Worktow Desgn Acclerats

* Modelling and inspection of workflows

.....
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Framework Architecture €D MONITOR
mfrgrrlewgrlg Data repository, workflow execution, ... ® Dashboard
II Workflow Execution I Data Management Back-end
I
: | Data processing and surrogate models
: . B L < Documentation a B 1. Accessing and retrieving data from
l I+ User management U _E; 1 results database
I b+ Server-based result U %J 2. Meta models based on existing
| : data base - results
I + Secure remote execution I SR </>
I
N /
“ Data model: Interfaces, provenance, ... [ — I
== o
""""" . - Web-based dashboard application
=) 1. KPls & metrics from WP5 to derive
T default plot types
‘ o 2. Data visualization and analysis

based on user needs

. User authentification form g
4. ..
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Technology: Remote Workflow Execution &€ MONITOR

RCE (Remote Component Environment)

 Developed by DLR, open-source software

* Enabling automated, collaborative workflows across organizations and allowing
large number of studies without sharing proprietary software code

ol

(
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Framework Architecture &3 MONITOR
0 Framework: Data repository, workflow execution, ... @ Dashboard
Workflow Execution 4 Data Management \I Back-end

Data processing and surrogate models

l
!
I :
_ | ° Documentation > 1. Accessing and retrieving data from
p ° User management _E; , results database
I ° Server-based result ) 2. Meta models based on existing
I data base = results
* Secure remote execution : : 3. .. </>
B e T o I e e e . . . -’
“ Data model: Interfaces, provenance, ... [ — I
==

Web-based dashboard application

1. KPls & metrics from WP5 to derive
default plot types

2. Data visualization and analysis
based on user needs

. User authentification form g
4. ..
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Technology: Data Repository €3 MONITOR
NextCloud HELMHOLTZ
* Prototype instance hosted by Helmholtz (incl. authentication) D

e Accessible via web browser (Ul) and software components (WebDAV API)

@.OE##}N
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Framework Architecture &D MONITOR

. . ( a
0 Framework: Data repository, workflow execution, ... |® Dashboard
Workflow Execution Data Management I Back-end
I
: | Data processing and surrogate models
~ e B ' * Documentation - = | 1. Accessing and retrieving data from
* User management U Sk | results database
* Server-based result gy I 2.  Meta models based on existing
data base U = results
* Secure remote execution 3. . </>
“ Data model: Interfaces, provenance, ... Front-end I
(=S

Web-based dashboard application

KPIs & metrics from WP5 to derive
default plot types

2. Data visualization and analysis
based on user needs

3. User authentification form g
4. ..
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Technology: Dashboard Application &3 MONITOR

AirCADia
 Developed by CU, closed software

* |Interactive design space exploration through data/visual analytics

o N T

il 5.

Screen Capture of AirCADia Vision Different Widgets for Visual Analytics

B Funded by Marko Alder, 14th EASN International Conference, 9th October 2024, Thessaloniki, Greece 18

(LI the European Union




® IMPACT

&€D MONITOR

~WP-

Requirements Technologies Implementation
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|dentification of data to be exchanged

= mb:

e \
I (101350
I \ MDA i |
\ S s { = | = {10 10 b
o0 I 'T' Scheduler (DLR) > 3
I | logEntry trajectory | 1 11 ) - = — & s s
/> ' | | _— l l
I I [ logEntry { mDotFuelthrust jl [ 357 Dymamo (VP
I ogEnt - -

Xxml IM parter Xxml

6] 131 s
Ent - Tl - i
2 TRAFUMA (TML) !
4 - |
t O O I ok 3f | Scheduler (DLR) = 5
/) [} - [ | |
o b | 3
13 - TCM (DLR)
J - 1 | 3
= ECOIO (DLR

------------------------------ ===-2gMDAX

(

I MDO Workflow Design Accelerator
l

| CPACS 3.4
|

l

|

l

|

|

!

20

|

|

|

S PN » official CPACS :

& GitLab \\ I
CPACS 3.4-IM |

|
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Implementation: Remote Workflow Execution
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[€) # 21 # [@)

xml IM parter xml
tool

BRICS
RCE for workflow integration

e Tutorials for CPACS connection and
local RCE integration

* Uplink (experimental)

e Remote server with 2-level
security

* BRICS

 NLR development with focus
on security and man-in-the-
loop

PRIl Funded by
LAPCE the European Union

File Edit View Search Run Integration Configuration Window Help

9 Component Publishing | & Command Console | £ Network 2 [ Workflow Data Browser | [=| Log | [C] Properties IEWorkﬂuw List| & Workflow Console

nnnnnnnnnn
» | Client started by "alde_ma" on S5L-330011 <Workflow Host> <Self>

> W
~ £% Uplink (Experimental

v Uplink (Expernimental)
"~ & Uplink Connections

|,_ ImpactMnnitnrl[cnnnectedH
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cpacs [}

CPACS 3.4
® o official CPACS
& GitLab .
CPACS 3.4-IM
Modification & extension of CPACS

e Schema based on CPACSv3.4

* CPACS schema extended:
e Schedules
* Flights
* Missions
* Airports
e Studies

L
L formations

economiclmpactAssessment
L airTransportSystem
Holistic

R [y Marko Alder, 14th EASN International Conference, 9th October 20 AZASNEEN il
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Implementation: Interactive Visual Data Analysis
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Conclusions & MONITOR

Achievements

* Framework requirements collected - architecture designed - implemented
 MDAX successfully applied in large and heterogenous project team

* Major extensions to CPACS data model (especially ATS level)

 Remote connections via Uplink successfully tested in practice

Lessons Learned
* CPACS connection requires some initial development effort from tool owners
 CPACS should only be used to exchange data, not as a container for all tool data

* Tutorials support tool integration, but requires precise description

ronean Union Marko Alder, 14th EASN International Conference, 9th October 2024, Thessaloniki, Greece 25
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Conclusions & MONITOR

Future Work
* Finalize implementation (data schema, workflow execution and dashboard)

e Test cross-platform workflow execution with BRICS and RCE

* Fine-tune and make concept available for future application and extensions

Marko Alder, 14th EASN International Conference, 9th October 2024, Thessaloniki, Greece 26
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