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1. EIZATQIrH

1.1 XKooz ToY IIAPAAOTEOY

H mapovoa ékbeon tekunpldvel TIg €pYNGieg TUTOTOINGNG TOV TPOYUATOTOMONKOV
010 TAaiclo ¢ Apdong 2.3 tov épyov MediBRAIN. Ot epyacieg avtég
OTOGKOTOVCAY GTNV TPOETOLUGIN TOV GLGTHUOTOG Y10 TOPAYWOYIKT AEITOVPYIN, UE
ELLPAOT) BTNV EVOOUATOOT TOV VEOL ahyopiBuov TpdPreyng cvykévipwong YAvKoing
aipotog otnv vapyovso vrodoun Tov MedInfoBook.

1.2 ®YXH THX YAOIIOIHZHX

To épyo MediBRAIN viomomOnke o¢ EVOOUATOOT KAVOTOHOL olyopiBpov
pnyoavikng pénong oe opun vrodoun Ipoconucod Gaxériov Yyeiog (PHR). H
TUTTOTOINGN EMKEVTPMONKE GTNV OHOAN EVTOEN TOV VEDV AEITOVPYIKOTHTOV GTO
VILAPYOV OIKOGVGTNLA, SCPOAMLOVTOG GLUVOYT, ETEKTAGILOTNTO KoL
GUVINPNCIUOTNTA.

2. ITIAAIZIO YAOIIOIHZHYX

2.1 TEXNOAOTIKO ITAAIZIO

H viomoinon Paciotnke oto akdAovbo:

e  Yndpyovoa Yrodooun: MedIinfoBook PHR Platform (Computer Solutions
SA)

o Néa Agrrovpywkétnra: ALyopiBpog tpoPrieync yAvkoing e unyovikn
pabnon

o IInyn Agdopévav: I'evvntpieg pong dedopévav Baciouéveg oto OHIO TIDM
Dataset

o Aoxipaotiko IThaiowo: Pnoeraxoi didvpot (12 vrroxeipeva and 1o OHIO
dataset)

2.2 IIEPIOPIZMOI YAONIOIHZHZ
H tvrmoroinon élape vrdym tovg akdAovBovg meplopiopovg:

e Amovcio Tpaypotik®v cvokevdv CGM - ypnon TpocopolopUEvVeV 0E00UEVOV
e Standalone apyitektovikn yopig cloud integrations tpitwv
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e Xpnon ynowkomv S0PV avTi Tpaypoatikod cohort
acOevav

¢ Evoopdtwon o€ vapyovso vTodoun e EAAYIoTES aALAYEC OTO core system

3. TYIIOIIOIHXH APXITEKTONIKHX

3.1 APXITEKTONIKH ENXOMATQXHY

H evoopdtmon akolovOnce apyttekTovikd oxedlacd TPIOV ETUTEIWV:

Eninedo Areragig Xpiotn - Evoopdtoon véwv otoryeiov Ul oto MedInfoBook
interface - Tvmwomomuévo components yio ontikomroinon tpoPAéyewv - Responsive
design patterns cupupatd pe VITAPYOVCA EUPAVIOT

Eninedo Emyeipnoroxig Aoy - Microservice yio ML predictions - RESTful
API endpoints yia emukowvovia - Event-driven architecture yio real-time data
processing

Eninedo Acdopévmv - Enéktaon vadpyovtog database schema - Atayopiopdc
dedopévmv ekmaidgvong kot mopaymyng - [pdtuna anobrjkevong yio 1otopikd kot
TPOPAETTIKA dESOUEVQL

3.2 APXEX XXEAIAZMOY

H tvronoinon axoiovbnce tic €ENG apyés:

e Loose Coupling: AveEaptnoio ML vrocvotmuatog and MedInfoBook core
e High Cohesion: Zvykevipopuévn Asttovpyikdtnra avd module

e Extensibility: Avvatotnta tposOning vémv poviédwv mpoPreync

e Maintainability: Zapng dty®piopog evBvvmV Kot TEKUNPIMOT)

4. TYIIOIMOIHXIH AIEITA®ON KAI IIPOQTOKOAAQN

4.1 API STANDARDIZATION

TomoromOnkav RESTful APIs yia 6Aeg T1g adiniemdpdoels:
Prediction API
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POST /api/v1/glucose/predict
GET /api/v1/glucose/predictions/ {patient_id}
GET /api/v1/glucose/history/{patient_id}

Data Stream API

POST /api/v1/data-stream/ingest
GET /api/v1/data-stream/status

Model Management API

GET /api/vl/models/active
POST /api/vl/models/select

4.2 ITPOTYNA EIMIIKOINQNIAX

e Request/Response Format: JSON pe toromomuévo schema
e Error Handling: Xvvenn error codes ko1 messages

e Versioning: Semantic versioning yioa APIs (v1, v2, etc.)

¢ Rate Limiting: [Ip6tuna ywo request throttling

4.3 XYMMOP®QXH ME IIPOTYIIA
H evoopdtmon coppopomveron pe:

e HL7 FHIR: ['a avarapdotaot dedopévav yAvkolng (Observation resources)
e RESTful Principles: Stateless communication, standard HTTP methods
e OAuth 2.0: I'a authentication kot authorization flows

S. TYIONIOIHZH AIAXEIPIZTHX AEAOMENQN

5.1 DATA SCHEMA STANDARDIZATION

TvmomomOnke To schema yia amodnkevon:

Glucose Readings - Timestamp (ISO 8601 format) - Value (mg/dL) - Source
(simulated/real) - Quality indicators

Predictions - Prediction timestamp - Horizon (30min, 60min) - Predicted value -
Confidence interval - Model identifier

Digital Twin Profiles - Twin ID (reference to OHIO subject) - Demographic data -
Historical patterns - Model parameters
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5.2 DATA FLOW STANDARDIZATION

TomomomOnKav ot poég dedopuéEvmv:

1. Ingestion: Data stream generators — Data buffer — Validation — Storage
2. Processing: Real-time stream — Feature extraction — Model inference
3. Retrieval: API request — Data access layer — Response formatting

5.3 DATA QUALITY STANDARDS

KoBopiotkav tpodTume totdtnTog:

e Validation rules yw glucose values (range: 20-600 mg/dL)
e Temporal consistency checks

e Missing data handling protocols

e OQutlier detection thresholds

6. AZ®AAEIA KAI XYMMOP®QXH

6.1 IIOAITIKEEX AX®AAEIAX

ToumomomOniav ot akdOAoLOEG TOATIKEG:

Authentication - JWT-based authentication - Session management (1-hour token
expiry) - Password policies (minimum complexity requirements)

Authorization - Role-based access control (RBAC) - Least privilege principle - Audit
logging yio OAeg TIc TpdSPoaon

Data Protection - Encryption in transit (TLS 1.3) - Encryption at rest (AES-256) -
Pseudonymization ywo digital twin data

6.2 GDPR COMPLIANCE

YAomomOnkav punyavicpot yo:

e Informed consent management

e Data minimization

e Right to access kot portability

e Right to deletion

e Audit trails yio eneEepyacio TpPOCOTIKOV dEQOUEVDV
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6.3 ATAAIKAZIEEX EAEX0OY

TomomomOnkav dadikacisg yio:

e [leprodkotg security audits
e Vulnerability assessments

e Penetration testing protocols
e Incident response procedures

7. TEKMHPIQXH KAI AIAAIKAXIEX

7.1 TEXNIKH TEKMHPIQXH

Anpiovpyndnke TANpng TEXVIKN TEKUNPiON:

Architecture Documentation - System architecture diagrams - Component
interaction flows - Deployment architecture - Data flow diagrams

API Documentation - OpenAPI/Swagger specifications - Request/response examples
- Error code reference - Authentication guide

Database Documentation - Entity-relationship diagrams - Table schemas «ot

relationships - Index strategies - Backup and recovery procedures

7.2 AEITOYPI'IKEX AIAAIKAXIEX

TovmomomOniav ot akdAovOEG dadtKacies:

Deployment - Build kot deployment pipeline - Configuration management - Version
control procedures - Rollback strategies

Monitoring - System health monitoring - Performance metrics collection - Alert
thresholds kou escalation - Log management

Maintenance - Model retraining procedures - Database maintenance schedules -
Security patch management - Backup and disaster recovery

7.3 USER DOCUMENTATION

Anpovpynbnke tekunpioon ypnot:

e  Odmyog ypnong ywo end users
¢ Digital twin selection guide
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e Interpretation of predictions
e Troubleshooting guide

8. IIEPIOPIEMOI KAI IIPOXAPMOTI'EX

8.1 IIPOXAPMOTIEX AOT'Q IIEPIOPIZEMOQN
H tvrmonoinon npocoppdctnke 6Toug TpayratikoHs TEPLOPIGHOVG:

Amovoio Real-time CGM Devices - Tuvrtonoinon data stream generators avti CGM
integrations - Simulation protocols ywa realistic data patterns - Clear labeling 6Amv
TV dedopévov o¢ simulated

Standalone Architecture - Tvnonoinon yw local deployment povo - Ariomompéva
deployment procedures - Focused on single-instance operation

Digital Twins vs Real Patients - Clear documentation 611 1) Tp€yovca VAOTOINGT deV
etvon 1o clinical use - Standardized disclaimers o€ OAec 11 interfaces - Procedures yia
peAlovtikn petapaon oe real patient data

8.2 MEAAONTIKEX ENIEKTAXEIZ

H tvronoinon mpogtopdlet To £da¢pog yua:

e Integration pe mpaypatikés cvokevég CGM

e Cloud deployment kot scalability

e C(linical validation pe mpaypatikovg acOeveic
e Multi-instance kot multi-tenant architecture

9. XYMIIEPAIMATA

9.1 EMITEYTMATA TYIHOIIOIHZHX

H ¢@don tvronoinong enétuye Tovg 6Td)0LS TNG:

1.
2.
3.
4.

Evoopdtoon: Ouoin éviaén tov alyopifuov tpdPreyng oto MedInfoBook
Yuvémero: Tomomompéveg demapEg ko protocols og dAa Ta emimeda
Ac@dirern: I[Tanpnc coppopewon pe GDPR kot security best practices
Texkpunpioon: Comprehensive documentation yio TeXVIKOUG Kol YPNOTEG
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5. ZovinpnolpétnTa: Xoenc opyITEKTOVIKT Yo
UEALOVTIKEG EMEKTAGELS

9.2 KATAXTAXH ETOIMOTHTAX

To ovotua MediBRAIN, otnv tpéyovca vAomoinon tov, givar:

o Teyvikd Aertovpyko: Olo To GLOTOTIKG AEITOVPYOVV GOUEMVA LLE
specifications

e  Tvmomompévo: AxorovOel industry standards kot best practices

o  Texkpunpropévo: ITAnpng texviKy Kot AEITOVPYIKN TEKUN PN

e Ac@uiéc: YAomoinon security kot privacy controls

o Ermektaoyo: Apyitektoviky Tov emTPENEL LEALOVTIKES PEATIOOELG

9.3 ZHMANTIKEX ENNIZHMANZEIZ
Eivar kpicipo va emionpavOet 6t ) tpéyovoa viomoinon:

e Amotelel proof-of-concept kot research implementation
o Amoutei meportépw validation wpwv amd clinical deployment

9.4 ENOMENA BHMATA

[Mo ™ petdPaon oe mopaymywd teptPdArlov amortovvToL:

o Regulatory approvals (.y. medical device certification)
o Extended user acceptance testing

9.5 TEAIKO XYMIIEPAXMA

Ot epyacieg TVTOTOINGTG OAOKANPOONKAY EMTLYDG, TAPAYOVTOS EVO TEXVIKA MPLLO
GUGTNLO TTOV EMOEIKVIEL TNV EPIKTOTNTO EVOOUATOONG AAYOPIOU®V UNYOVIKNG
puéOnong oe vapyovceg mhatpdpueg PHR. H tomomompévn apyrtektovikn Kou n
TANPNG TEKUNpiwon mapéyovv otépen Paon yio peAdovtikn eEEMEN Tpog TANPN
KAMVIKT €QOPHOY.
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