PDC 2021 — ESA’s Planetary Defence NEO
Coordination Centre DevOps model based
Operations

Speaker:  Gianpiero Di Girolamo (ESA Space Safety Ground Segment)
Co-authors: Johannes Klug, Elmar Brendel. Kamill Panitzek (ESA S2P GS Data Systems)
Alberto Garcia Ruiz, Pablo Hiroshi, Carlo Rafael Barrozzi Pignatari, Sebastian
Orozco Pinzon ( ESA S2P GS Data Centre) ,
Juan Luis Cano, Detlef Koschny, Angelo Foglietta, Dario Oliviero, Laura Faggioli,
Ramona Cennamo, Regina Rudawska, Marco Micheli (PDO),
Ana Maria Teodorescu (ELIA), R. Schneider (ASTOS), Dario Bracali Cioci
(SpaceDyS)

h
o U A S TH e e R B U O 7" 1AA Planetary Defense Conference - 28/04/2021

_— ™ 4+ i

-— = m ] == 4 + = EEE + THE EUROPEAN SPACE AGENCY



Outline
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Planetary Defence OPS Pillars and Foundation

NEOMAN
Planetary Defence office
management
NEOOBS NEOINF NEOMIT
Observations Information provision Mitigation support
-- Surveys Orbit determination Tools development
-- Follow-up Impact monitoring Technology develop.
-- Physical charact. Databases Space based Instr.
Tasking Web sites Intern. Relations
Data processing Redundancy IAWN, SMPAG
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Development and Operation heterogeneity

An overall visual representation
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Development and Operation heterogeneity

An overall visual representation
« Variety of different activity demanding

Software development
) o Ob ti t Telescope/
SLA for data sharing/acquisition e e _ Rawlimages(FITS)
_ _ - S
Consultancy cooperation with

Observation

external scientist Plarning

> Survey and follow up observation - N\
Big Software development \ Results \',_.__, Numerical Data
(astrometry)
outsourced to Industry
Rersu!ts'Storrage Orbit Determination
D\{si::':liznaattlioonn Impact Monitoring
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Development and Operation heterogeneity

An overall visual representation

« Variety of different activity demanding
Software development
SLA for data sharing/acquisition

Consultancy cooperation with
external scientist

e Survey and follow up observation

Big Software development

outsourced to Industry / \
)
» External data acquisition and refinement (in JResults
Specialised New Data e( e ?r
IT terms: Data Management) recesing resurs =P Iﬁ:?jaﬂl
Pipeline Archive)
Micro services, agile in house TS  Dcieanes
software development (data 2 ()
. . LoBs 1 D NEO NEO _
plpGlIﬂ@S) Data Hub NEOCCDataPIpeIlnes

@bservation Experts /
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Different Teams, Roles

and ... locations

Industry

* Operational SW Development
* Many industries

» Spread across Europe

* Development

ESA Ground Segment Team

» Data Systems (SW Engineers)
» Data Centre (HW Engineers)

* Located in Darmstadt (Germany)

» Build, Test, Validation

J

PD Operators

* OD/IM
* Observers
« Data (pipelines) Managers

« Located in Frascati (ltaly) Darmstadt (Germany) and Nordwijk
(Nederland)

e Operation

— 01 b c= ™ 4 I ™ = __ |} 11

—_— e o= == EH 1

AP

i %l

# THE EUROPEAN SPACE AGEMCY



Different Teams, Roles and ... locations

ESA Ground Segment

Team

» Data Systems (SW
Engineers)

» Data Centre (HW Engineers)

e * Located in Darmstadt
Industry (Germany) PD Operators

e Operational SW Development « OD/IM
* Many industries * Observers
Data (pipelines) Managers

» Spread across Europe Etc

Located in Frascati (Italy)
Darmstadt (Germany) and
Nordwijk (Nederland)
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Evolve a Working Model towards DevOps

QA/Test
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Evolve a Working Model towards DevOps

Dev

* Industry premises

« ESOC (DS)

*« ESOC (DC)

* NEOCC (agile sw
pipelines)

QA/Test Ops
* @industry .
« @ESOC (DC, DS, ) ]?U:Irvey
one T&V) il Ll
« @ESRIN » telescope remote
» Requiring flexible WHEC

teaming up - data management
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ESA PD CI/CD Infrastructure

i
~ Https —_—
DELIVERY—# — r [

Software Industry Artefacts &
Commit/Build/ Docker
Test&Deploy images
repasitary
Pipeline Traffic analysis and
attacks prevention
&
.‘ SERVICE
Momitoring
System
QPERATOR
ENGINEER
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ESA PD CI/CD Infrastructure

Industries DEV NEOCC ICT DS
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ESA PD CI/CD Pipeline Design

v PD Project Pipeline - Example Run:

GitLab CI/CD

Pipeline MNeeds Jobs 10 Tests 38

I test_static
<<manually>>

Conceptional CI/CD Pipeline Stages:

Test (dynamic)

sonarqu be \

O BLACKDUCK

JUnit

[T pytest

Selenium
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ESA PD CI/CD Pipeline Monitoring esa

8a GitLab Cl pipelines g

owner | SSA-NEO - rojec SSA-NEO/nec-portal +~ ref  develop + develop_eversis + matomo_basic_configs + monitoring + ssane... ~

PIPELINE... FAILED PI... RUNS # (in the last .

v 5 0 0 Overview on

Average Pipeline Run Frequency Average Pipeline Duration recent p | p e I | ne

I runs
il e mE

PIPELINE RUNS SUCCESSFULLY COMPLETED

e VR o POF S Bat ki s
Froject 2T Kina HetT Nams

SSA-NEO/neo-portal - develop

e Date + Duration Status
04/09 04/10 04/ 0412 04/13 04/14 04/15

RUNNING, FAILED OR NOT COMPLETED

Ref Kind Ref Name Date 4 Duration Status

SSA-NEO/neo-portal branch develop _ 21 minutes CANCELED

SSA-NEO/neo-portal branch  develop_eversis _- CANCELED
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ESA Planetary Defence DevOps Quadrant

NEO
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ESA Planetary Defence DevOps Quadrant

NEO S o Segment
High ~ PD Test Leader
Specialised = NEO Dev R NEO Ops
S N mpact Monitoring Al i
4 ~ ~ Orbit Determination i ”/er
~ Image Processing OD/IM NEOCC
Data Plpel'n'e NF\OCC Operators Coordlna}tor
Software Data D O & Telescope
Maintenance Architect  System LgEVLIDS Tasking
AT Engineers ~
Web?o&taL
ESA Test Team Y
| IT Dev IT Ops
Horizontal (DC, S) ~ -~
Computer .
Science \ - \‘.‘4
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DevOps vision from NEOCC

« Continuous monitoring.
« Active participation
o Cooperation model .

» Automated and controlled processes

o Simpler despite Growing up fast % — )

Data Lake
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Factual metrics&results

ESA S2P PD

* runs Operations under an evolved, agile, and nonetheless controlled work processes
Fully validated DevOps model used into an Operational context

» 14 Software Repository with almost 100 components
consequently high delivery frequency

e Time from build to deploy from 140/200hours per delivery to minutes

« Combines and complements macro functionality procured offsite with microservices (data pipelines) developed
In the scope of the specialised Operators activity
e The future growth of software components/delivery will not require a linear&proportional increase of the IT
support
it will require to move efforts in the sustainability and evolution of the CI/CD infrastructure
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Upcoming (continuous) challenges

The NEO Operation complexity requires hectic interaction with software and data
Agile, efficient, controlled SW Management via modern CI/CD infrastructure
NEOCC Operation Team can spent more time in creating agile data management pipelines

Looking ahead to Increased number of functionality, data volume and heterogeneity

Upcoming Evolution fronts
System and application log analysis
MMI

and others unknown ... will (continuously) arise!
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