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01/THE ECOSYSTEM

Inclusive Education

Ensuring equal access, participation and learning opportunities for all learners,

regardless of their individual differences, backgrounds or needs.
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Identify learner diversity ]
and barriers

Develop inclusive
policies and strategies

—> Provide resources,

training and support

Evaluate participation,
progress and barriers

Principles Target Groups Key Components Enablers
e Equality and non-discrimination e Learners with disabilities e Accessible learning environment ¢ Inclusive policies and regulations
e Respect for diversity (physical, sensory, intellectual) e Inclusive curriculum and content o Adequate funding and resources
¢ Equal opportunities e [ earners with special educational e Flexible teaching methods e Universal Design for Learning (UDL)
¢ Participation and belonging needs (SEN) e Assistive technologies e Digital accessibility
e Accessibility e Learners from disadvantaged e Support services (academic, e Collaboration with stakeholders
¢ Individualized support socio-economic backgrounds psychological, social) (teachers, parents, community)
¢ Lifelong learning e Minorities and migrants o Teacher training and professional e Monitoring and quality assurance
* Gender diversity development o Awareness and inclusive culture
e Other vulnerable groups e Inclusive assessment and evaluation
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Implementation Process
1. Needs Assessment 2. Planning 3. Implementation 4. Monitoring 5. Continuous
i - Improvement

Adjust and enhance

inclusive practices
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Expected Outcomes

Equal Access
All learners can enter
and engage in education

Full Participation
Active involvement
in learning activities

Quality Learning
Achievement of individual
learning potential

Social Inclusion
Sense of belonging
and respect for diversity

Equitable Opportunities
Improved academic,
social and life outcomes
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02/ THE CHALLENGE

A learning platform is only one part of the ecosystem.
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Continuity Security Inclusion

Keep learning available during Protect identities, course content, Make learning usable across
failures, updates, and traffic spikes. assessment data, and integrations. abilities, devices, languages, and

connectivity levels.

The goal: move from a single LMS to an engineered digital education service.
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03/LMS

Layered Architecture of the Moodle Learning Management System
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Web Server 2 | SSL/TLS
(Nginx / Apache) (HTTPS)
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| Moodle Ul 3 3
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04 / RESILIENCE BY DESIGN

Assume components will fail. Engineer for graceful recovery.

REDUNDANCY

Avoid single points of failure in critical
services.

OBSERVABILITY

Connect metrics, logs, traces, and
actionable alerts.

Measure recovery—not just uptime.

BACKUPS

Encrypt, isolate, and regularly test
restoration.

RECOVERY

Define recovery objectives and rehearse
incident scenarios.

DevSecOps provides the delivery discipline.
Inclusive design keeps learners at the centre.
Resilience makes learning dependable.
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05/ A PRACTICAL ROADMAP

Architecture for JSON API Publishing and Autoscaling

Learning in LMS
(Moodle / Open edX)

283

Student / Instructor

@ JupyterLab Environment

(in browser, isolated)

jupyter
p\—

Theory and instructions

1. Load data
(datasets, measurements)

Lab assignment
(description, requirements)

|

2. Modeling and analysis
(simulation, evaluation)

Link to launch
JupyterLab environment

l

3. Generate result file

Publish JSON API
(from JupyterLab)

Use JSON API
(in applications)

@ Automatic Scaling
(Kubernetes)

Save JSON file
(result of research)

l

Client application
(web, Python, etc.)

Application
(deployed service)

Static file publication

A

.

Use prediction from API

(upload to web server)

Example: api/result.json

HTTP GET request

https://api.example.com/result.json

(desired resources)

b

{ =
"model”: "k8s_scaling",
"version": "1.0",

A 4

Kubernetes
@ (Horizontal Pod

"parameters": {...},
"prediction": {...}

JSON response

Autoscaler)

|

Resource usage metrics
(evaluation and research)

(JSON API) } {
Submission and results l "prediction": { Scaled resources
{ ECpUL T a2h (pods, CPU, memory)
"model”: " 5 ok At i "memory": "4Gi",
) ) 91" Mliresource. predietions, Nginx Web Server nEeBlicas™: 3 e .
Grading and feedback “input*: {...}, (serve static JSON) } : |
. output": {...} } i Optimal resource allocation |
i based on research results |
https://api.example.com/result.json E_______.__-.______...-.---,:
; ; Kubernetes Cluster
w GitLab Repository and CI/CD Ot | | N CPeRSRRERES
Lab fil i ith applicati ; i 1
and rel:lslts Fou ig lirsna E SRR Deplo | Nginx Ingress i: Application Pods |
"7 | | Notebook, code and result files CI/CD Pipeline gistry A smoiiiieods SR : (expose API) i (auto-scaling) 1
"1 | (upyter notebooks, JSON API, (tests, build, publish, 1 - API or application filt: https:// Te.cotl iE i
- . ttps://api.example.c i
docker files, configs) deploy to Kubernetes) - dependencies E respu lt.jso‘; ;T’ @ @ E
| [ I
1 (1} 1

ol

Monitoring and Metrics
(Prometheus, Grafana)
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06 / TRUST AND GOVERNANCE

Protect people, data, and academic integrity.

Identity

Data

Supply chain

Governance

Trust is desighed, measured, and maintained—not added at the end.

Least privilege, MFA, lifecycle management

Minimisation, retention rules, encryption

Pinned dependencies, SBOMs, sighed images

Clear ownership, audit trails, incident playbooks
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