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50AaaSs: the QA building block for Digital Twins

M SQAaaS featu res: ‘ /pipeline/assessment Creates a pipeline for assessment (QAA module).
e Programmatic QA assessment (RESTful API) and awarding of (BN /piperine/assessnent/ {pipeline_id}/output Geine ssessmert it (QAA o)
digital research content ISR /pipetine/tpipetine_id) ooeppeinesy 0

o SOA characteristics on code and (web) services (custom) S fiveiirespipetine ia) e e

o FAIR principles on data (RDA maturity model) EI /ripeline! (pipeline id} ueduepreineiyo
e Adhoc composition of CI/CD pipelines (BRI /e ptpeTine L} /bicon e wias i s e oo
..besides providing clients (web portal, CLI) to streamline usage
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50Aaas role in Digital Twin projects (EC-funded)

e S5SQAaas fits in as the QA building block during the development and operation phases
of a Digital Twin
o QA+FAIR assessment of individual digital assets
o Integration with Workflow Management Systems (WfMSs)
o Integration with Scientific Data Management technologies
e SQAaaS is already an architectural component within projects developing Digital Twin
solutions:
o InterTwin: developing an engine (DTE) for building, validating and deploy
multidisciplinary digital twins
o DT-GEQO: building a complex prototype digital twin on geophysical extremes
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@ DT GEO interTwin
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SQAaaS
[API, web] QA assessment
of digital assets

Performs workflow QA validation

Validation of
workflows

Populates - - - -

Workflow Registry
[git repository]

Hosts workflow descriptions
(incl. steps, sw deps, topology)

Workflow definition, reusability & QA

Fetches TOSCA

Y 4
topologies :

Infrastructure Manager
[API, CLI, Web]

Automated deployment of cloud
virtual infrastructures

-~ Triggers

Workflow deployment

Software Catalog

Stores descriptions of software
libraries using the Spack

- - - - Reads workflow definition - -

EPOS ICS-C
[API, Web]

Metadata catalog in CERIF format to
store representations of digital
assets

< Populates
v

Populates

[git repository]

methododlogy
4

Fetches Spack
H packages

Container Image
Creation
[API, CLI, Library]

Create workflow step-specific
container images for target
ECHLES

Builds and
uploads
container step
image

Container Image Library
[Docker Hub, GitLab
Container Registry]

Container images for workflow
_

'y

Data Catalog
[API]

Keeps track of data sources
used by worfklows
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Fetches datasets

COMPSs runtime
[API, CLI]

Orchestrates parallel execution of
applications in distributed systems

udocker
[cL1]

Executes Docker containers in
user space

Workflow execution

SLURM Cluster
[API, CLI]

Workfload manager

FENIX Cloud

———————————— - - - Fetches step images

COMPSSs runtime
[API, CLI]

Orchestrates parallel execution of
applications in distributed systems

udocker
[cL1l

Executes Docker containers in
user space

FENIX HPC
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Model Repository
[API]

Stores the AI/ML models

........... Fetches
ML models

Updates metadata

Role of SOAaaSs in Digital
Twin projects: DT-GEO

Workflow Registry

[git repository]

Hosts workflow descriptions
(incl. steps, sw deps, topology)

A

) 4.1. returns
1. triggers validation
: results

<---0. push changes

DTC developer

Modifies the worfklow

definition

Container Image

i
i
i
i
: SQAaaS 1 \
: Q 2. per-step Creation
' [API, Web] _ container [API, CLI, Library]
' image 12.1. uploads
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' machines !
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% Container Image Library

[Docker Hub, GitLab
Container Registry]

Container images for workflow
steps
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Workflow composition
[Software System]

Triggers pre-defined
QA assessment
as step in the workflow

Role of
5QAaas In
Digital Twin
projects:
InterTwin

Define, deploy and run
trigger-based workflows

e e mme e —————— = d

interTwin
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Provides the graphical
interface to SQAaaS

Gets deployed as
a step in the workflow

FAIR and data quality
assessment (event and/or
polling-based)

Data and computation
abstraction
[Container]

Provides abstractions to
access data on the

infrastructure and computational
resources

SQAaaS web

— — -Leverages  Gettools- — — —

SQAaaS API

Implements core functionalities
of QA assessment of digital

assets and creation of

customized C/CD pipelines

Runs/fetches results
of the QA assessment
1

[Component: Jenkins]

Manages the execution of
CI/CD pipelines

- - ——————

Triggers deployment
of pre-traineld ML model

(DevOps)

Al/ML subsystem

Provides the user with Al/ML
tools to perform distributed ML
training and HPO

JePL library
[Component]

Jenkins CI/CD pipelines

[}
|
|
]
: YAML-based definition of
|
|
}
[}

«. _Registers/loads
QA assessment™ ™

1
1

1
Event-based !
- worfklow validation— - :
|

I

|

Repository

[Software System:
github.com/interTwin-eu]

Stores DT applications

Tooling & Reporting
[Component]

Catalogs the supported QA
tools and provides plugins to
parse and validate their
outputs

QA assessment
I
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Integrations & features: Code hosting platforms

e Suitable for: QA work done at development time, in the platform where the code
is maintained

e Target/s: source code (incl. workflow code)

e Automation: reacts to events triggered by the hosting platform (push, change
request, releases, etc.)

e Platform/s: GitHub and GitLab PY .
GitHub %’ citLap
Features:

#1. Leverages already existent Cl technologies: GitHub Actions & GitLab CI
#2. Reporting summary for each build

#3. Dynamic badging, updated as SQAaaS assessment progresses
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Integrations & features: Code hosting platforms

Feature #1: Leverages already existent Cl technologies: GitHub Actions & GitLab Cl

Marketplace / Actions / SQAaaS source code assessment

Githu Accion Baseline evaluation

SQAaaS source code assessment

© 241 .
uses: eosc-synergy/sqaaas-assessment-action@v2

v3 J| REUSE |compliant

GitHUb Extended evaluation

uses: eosc-synergy/sqaaas-step-action@vi
with:

name: model_validation_step

tool: pytest

test-path: ./tests

uses: eosc-synergy/sgqaaas-assessment-action@v2

-_ > with:
gqc_uni_steps: model_validation_step

A 2nd action (sgaaas-step-action) defines a S0AaaS i1 at Iberarid 2024 conf
series of steps to be executed as part of the aas tutorial at Mi;rr?g q conterence @
assessment in the SQAaas platform
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https://github.com/EOSC-synergy/sqaaas-step-action

Integrations & features: Code hosting platforms

Feature #1: Leverages already existent Cl technologies: GitHub Actions & GitLab Cl

gl GitLab

. SQAaaS Cl Component &

Collection of pipeline templates

Following the approach of GitHub, a 2nd Cl
component has been implemented to define
an additional step in the SOQAaa$s assessment

SQAaas tutorial at Ibergrid 2024 conference @
Mon 28

Baseline evaluation

include:
- component: gitlab.com/dtgeo/sga-assessment-ci-template/SQA.gitlab-ci(@1.0.0

Extended evaluation

variables:
INPUT_NAME: pycompss-step
INPUT_TOOL: commands
INPUT_COMMANDS: echo 'Here we will execute PyCOMPSs'
INPUT_QC_UNI_STEPS: pycompss-step

stages:
- SQA

include:

- component: $CI_SERVER_FQDN/dtgeo/metadata/sqa-assessment-ci-template/SQA-step.gitlab-ci@1.0.0
- component: gitlab.com/dtgeo/sga-assessment-ci-template/SQA.gitlab-ci@1.0.0
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Integrations & features: Code hosting platforms

Feature #2: Reporting summary for each build

e Displayed in GitHub Actions’ job

view

e Provides link to full reportin
SQAaas platform

|=]={={c]=]|m)

W,

14

() Summary Job that triggers SQAaas platform summary

Jobs

SQAaaS summary &

@ Job that triggers SQAaaS platfo...

Run details Result Assertion
& Usage Source code uses Git for version control
) Workflow file A README file is present in the code repository

A CODE_OF_CONDUCT file is present in the code repository

A CONTRIBUTING file is present in the code repository

Documentation resides in the same repository as code

Docs are not fully compliant with markdownlint standard

An Open Source license found in the code repository: GPL-3.0

LICENSE file is visible at the root path of the code repository: LICENSE
License GPL-3.0 is approved by the Open Source Initiative

License GPL-3.0 is listed under the Open Source Initiative popular category
JSON files are compliant with jsonlint standard

The code repository uses tags for releasing new software versions

Latest release tag 2.9.1 is SemVer compliant

SRIVISISISISISIN 0N S ISIS S

All release tags are SemVer compliant

No matching files found for language CodeMeta in repository searching by extensions or filenames
No matching files found for language Citation File Format in repository searching by extensions or filenames

=

No matching files found for language Python in repository searching by extensions or filenames
No matching files found for language Go in repository searching by extensions or filenames

Subcriterion ID
QC.Acc01
QC.Doc06.1
QC.Doc06.3
QC.Doc06.2
QC.Doc01.1
QC.Doc02.X
QC.LicO1
QC.Lic01.1
QC.Lic02
QC.Lic02.1
QC.Sty01
QC.Ver01.0
QCVer01
QCVer02

QC.Met01

QC.Sec02

< View full report at https://raw.githubusercontent.com/eosc-synergy/sqaaas-api-spec.assess.sqaaas/main/.report/assessment_output.json

Job summary generated at run-time

fct Fundagio 5 4 LABORATORIO DE INSTRUMENTAGAO
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Criterion ID

QC.Acc
QC.Doc
QC.Doc
QC.Doc
QC.Doc
QC.Doc
QC.Lic
QC.Lic
QC.Lic
QC.Lic
QC.sty
QCVer
QC.Ver
QCVer

QC.Met

QC.Sec
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Integrations & features: Code hosting platforms

Feature #3: Dynamic badging (powered by shields.io), updated as the
S50Aaa$5 assessment progresses

Intermediate Final
status status

SQAaaS | source code not assessed’ SQAaas | source code NGBS
SQAaa$ | source code siiver:

SQAaaS | source code

SQAaas | source code

SQAaaSs | source code nullified

SQAaaS | source code no badge

More on SQAaaS badging
docs.sqaaas.eosc-synergy.eu
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https://docs.sqaaas.eosc-synergy.eu/quality_assessment_and_awarding/synergy_badging_approach
http://docs.sqaaas.eosc-synergy.eu
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Further Integrations & features (in the making)

e Workflow Management Systems (WfMSs)

O

©)

Suitable for: individual QA work during the e e

______ N g o TR V' 4 S\ /

execution of a workflow f’ gesion | t QA check Y IPreplocessmg, | ek ) | v't
Target/s: components of a workflow : % ) @?)\ E—> "." '—>. -—> . :
Automation: not through events, codedin ./ ‘\_____ S .:_____._: ______
the workflow specification {Data ntegiy i

Tool/s: PyOphidia & CWL (InterTwin)  dedupiicaton; [ paa

e Data Management Systems

BERGRID ¥

o Suitable for:

m OA work on data (FAIR, quality dimensions)
m React to CRUD operations on data repositories/lakes

o Target/s: data
o Automation: notifications sent by the data management system on CRUD operations

o Tool/s (potential): Rucio (InterTwin)

7



Use case repository

Use cases: InterTwin’s Climate |
Change (PyOphidia+SQAaaS) & e vt o (@72, SQAaas

Trigger checks

Use case description prmmsnze e A ST 5

dev . CONDA

M Main integration leveraging SQAaaS GitHub actions: § [N g
SSoN - & |
: = test

1. Validation of (PyOphidia) workflow description PyOphidia ”

document  (valldate worlflow)

2. Test trained models statically with small test set
ML (trained) models

registry
N Further potential integrations (adhoc support into !
W . 2X |:> |:{> Q H SQAaas
orkflow and Data Management Systems):Stronger Bk predlsl Trgger chiecks
] s . — ML traini
scientific validation of the model with statistically relevant WorLafIZ'ng

(larger) test set

e Data quality and ML model FAIRness (to be better ;
. ML inference Minimal test
EXpl(JFEd) container dataset :

v .

A oF- -
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Use cases: DTC development in ;i suidsoocer

images

DT-GEO

W image_creation

workflow-registry U

Pushes v Triggers %
workflow stabcr CL¢CD — 2” 'SQAaas
code pipeline #2 Triggers
. SQAaas #3 Triggers
assessment workflow
execution

e (ffloads work to GitLab ClI
e SQAaaS GitLab Cl component performs the workflow validation
(PyCOMPSs execution) in an HPC-like ecosystem in the Cloud

workload manager

Potential integrations with:
e PyCOMPSs WfMS: define QA work within workflow steps (e.g.
data FAIRness)
e Software and data registries: react to changes

ar A i
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Further uses of SQAaas platform: QA tracker

o 4 DT-\*GEO

interTwin

Target Platform services, DTE core, DTE thematic Target DT applications
modules, DT applications

Frequency |Periodically / cron-based
Frequency Upon product release

Means Automated / Pipeline schedules / SQAaaS GitLab CI
Means Manual component

Reporting Tracked through JIRA issues

(release-based) Reporting Git-powered, summaries in READMEs

Managed by Software Release Management team Managed by |Digital asset quality tracking (WP4's T4.2)
(WP3, Mario & Joao from LIP bearing the
burden)

8 cigeo / (5] Metadata / QA_wracking | Repository
#asin v | QA sepors cges | 555108 1|+ son || Fate || e+
ftware Rel M t Kanb o5
Software Release Management Kanban &35 TORSRRR 7212eb55 | [
8% panlo orviz autnored 3 days ago g
nttps:/fjira.egi. api .jspa?rapi =81#
Name Last commit Last update
Software developed or modified within the project
N =+ README.md New SQAaaS code assessment for SS6108 (2024-10-10) 1week ago
sw Developers In Jira? So
sqaaas.json New SQAaa$ code assessment for SS6108 (2024-10-14) 3 days ago
(Name and Contact)
i i " . 9 i [® README.md
NBIE0 Rads @MaricaATonacci) (main) T  Key Summary Assignee Reporter P Status Resolution  Created Updated Due hitps:/igithub.com
Orchestrator
Dashboard ITRM-6  INDIGO PaaS  Marica JoR0ANtONio  ~  RELEASEVALDATED Unresolved 2024 Jan08 2024 Oct 15 SQAaaS results &
Orchestrator Antonacci Tomésio Pina
Dashboard 3.2.1 Quality criteria summary
1issue G Refresh Result Assertion Subcriterion ICDrhelinn
: v Source code uses Git for version control QC.Accol QC.Ace
itwnaai @ Matteo Bunino https://github.com.
. X v AREADME file is present in the code repository QC.Doc0s1 QC.Doc
@ AIEaTET Z0E ChETEY Key Summary T Created Updated Due Assignee Reporter P Status Resolution
@Rakesh Sarma x /A CODE_OF_CONDUCT file is not present in the code repository QC.Doc06.3 Qc.Doc
ITRM-22  Itwinai 0.2.1 2024 Feb 01 2024 Jun 12 Matteo Jo&o Anténio ~ RELEASE VALIDATED  Unresolved
" s x A CONTRIBUTING file is not present in the code repository QC.Doc06.2 Qc.Doc
Bunino Tomésio Pina
v Documentation resides i the same repository as code QC.Doco11 QC.Doc
lissue ‘G Refresh
x Docs are not fully compliant with markdownlint standard QC.Doc02.X Qc.Doc
x C++ files are not fully compliant with oclint standard Qc.styot Qc.sty

The code repository uses tags for releasing new software versions QC.Ver010 QC.Ver
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Thanks for your attention
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