orm for Real-Time
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Executive Summary

NETCELL-EDA is a multi-tenant, event-driven Al platform designed to
ingest operational events, normalize them, process them through
microservices, generate enriched profiles, and deliver real-time
inference.

The system is built on Kafka, Kubernetes, and a dual-layer feature store
(online + offline), enabling scalable, low-latency Al workloads.

ya

The architecture is modular, resilient, and opfimized for incremental
rollout — starting with an MVP slice and expanding into a full multi-tenant
deployment.
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Vertical Architecture

External Systems

NETCELL EDA PLATFORM

» NETCELL-EDA follows a layered —
architecture: oRM

Billing System

» External systems emit events. Integration Layer

—

»Infegration Layer receives and Event Gateway
normalizes events.

EventsHub (Kafka)

EventHub) acts as the
. . _I_ion : Kafka Cluster

Event Processing Microservices

Contact Events Processor

{

Central processing layer
[

Profiling & Al Layer

Account Events Processor

Normalizer
N4

7\

‘ Ranger (ACLs) ]

Security System J
' Il

&
fl

Profiling Service

|
i

Storage Layer

£ 2
IC

\ t Document DB (Profiles) J
&

)

[ Offline Feature Store (Iceberg) ]

Analytics & Dashboards

S—— J

.

)
TEEES

Dashboard AP| J

[ Dashboards / BI J \

Aigenssqo
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System Overview

» NETCELL-EDA follows a layered
architecture:

Frer{ rodcaiy W modch . »External systems emit events.

»Infegration Layer receives and

External Systems Analytics & Dashboards n O rm O | izes ev e n ‘I'S

[ | »Kafka (EventHub) acts as the
g System _ backlbone for event distribution.
, Profiling & Al Layer
Securty Systn SR | - ' | »Event Processing Microservices

consume and enrich events.

Kafka Cluster

Integration Layer

Event Gateway / Storage Layer

Normalizer

= B '{ Document DB (Profiles) }

{Omne Feature Store {Iceberg)
Account Events Processor Billing Events Processor
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Event Flow

DA Architecture

External Event Source

Event Gateway

Event Flow (Centered Kafka)

Normalizer 1 EEEEEEEE

N

Event Processor

Kafka Topic . .
Profiling Service

[ Document DB 1

The event lifecycle:
External system emits an event.
Event Gateway receives the event.

Normalizer transforms the event into a
canonical schema.

Kafka stores the eventin a
tenant-specific topic.

onsumes and enriches the

/

This flow ensure%isfency,
traceability, and’real-time processing.
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Microservices Map

NETCELL-EDA is composed of
independent microservices:

Microservices Map (Centered Kafka)
Integration services

Inference Service

Contact Processor Eve ﬂT prOCeSSOrS

Profiling service

[ Event Gateway }

[ Normalizer ]7

Profing Service Inference service

Kafka Cluster \

| Storage services

J

// \\\ { Document DB J ,/4;/ ) / o a

[ Offline Feature Store }
Account Processor Billing Processor

Each microservice i

independently deployable and
scalable.
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Profiling Internal Architecture

Profiling pipeline:
Feature extraction
Profiling Service - Internal Architecture (Centered Kafka) Fe CITUI’G norm CI"ZOﬂ on

Profile merging

Feature Extraction

Profile scoring
Persistence to Document DB

Feature Normalization Kafka Topic

eature Store writes

Ve

Document DB (Profiles)

Offline Feature Store (lceberg) - /
Profiling ensures that eack

A
event contributes to a
continuously evolving profile.

Profile Merge

Profile Scoring
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Inference Internal Architecture

Inference pipeline:
Inference Service - Internal Architecture (Centered Kafka) Model selection

Feature preparation

Model execution
Model Selector Kafka Topic 7
Post-processing

Response generation

Y

Inference is optimized fof low latency
Post Processing Inference Result and h|gh ThrOUghpUT

e A

Feature Preparation > Offline Feature Store (Iceberg)

s

Model Execution Document DB (Profiles)
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Feature Store Architecture

Dual-layer design:

Feature Store - Architecture (Centered Kafka) ?fﬂlﬂe Feature Store (Iceberg) for
ramning

eroling Senice Online Feature Store (KV/Cache) for
inference

Bafch and streaming ingestion
T Kafka Topics (Events) - Offline Feature Store (lceberg)
Streaming Ingestion 1E

==} ’E)nline Feature Store (KVICach%

Feature Transformation
ISIEACE SENiES This design supports both real-time

inference and offling'model training.

Feature transformation pipeline
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Model Lifecycle

Full ML lifecycle:
Data ingestion

Model Lifecycle (Centered Kafka) Feo’r re eng.neer.ng
U I I

{ } Model training
Model Validation > Model Registry X /
Data Ingestion MOdel VCI|IC|GTIOI’1

\ Model registry
Deployment (Inference) De p I Oym e nT

/e

G
Monitoring & Drift Detection /
/v‘
Model Training —

Retraining Pipeline

Feature Engineering T Kafka (Training Events)

This ensures contindous model
improvement apd governance



NETCELL-EDA Architecture

Multli Tenant Architecture

Multi-Tenant Architecture (Centered Kafka)

Tenant A

Processors A

Profiling A
Katka Cluster (Shared)

Inference A

[ Storage A J

[ Shared Feature Store }

T

Tenant B

Processors B

Profiling B

Inference B

[ Storage B }

Tenant isolation strategy:

Name spaced Kafka topics
Per-tenant processors

Per-tenant profiling and inference

Shared infrastructure (Kafka, Feature
Store)

fenant storage

This enables secure and sCalable
multi-tenant operationx
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Kubernetes Deployment

\ Deployment components:
Kubernetes Deployment (Centered Kafka) N ame Sp aces

contact-processor D e p | Oy m e n ‘I‘ S
account-processor _____ + /, S TO T e f U | S e TS
__; Kafka Cluster (StatefulSet) @& / .
billing-processor T 1 /,/ S e rV I C e S

x//
inference-service // /
Document DB (StatefulSet) /
Feature Store (Iceberg)

Kubernetes proviges resilience,
scalability, and 6perational
consistency
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MVP Slice

Event Source (CRM)

Y

Event Gateway

Y

Normalizer

MVP Slice (Centered Kafka)

afka Topic: tenantA.contact.updateq

Contact Processor (MVP)

Inference (MVP)

Profiling (MVP)

\\

{ Document DB (Profiles) J

Minimal viable deployment:
One event type
One processor
Profiling
Inference
Document DB

al Kafka topics

This is the fastest path to

production.
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Roadmap

Core Platform —1 Phase
Foundation

Event backbone (Kafka)
Microservices skeleton

Profiling engine (baseline
Version)

Phase —4 Al-Driven
i

Automated profile
evolution

le]
.gninoisiced

Advanced Profiling & —2 Phase
Intelligence

Behavioral profiling
Domain-specific profile templates
Real-time feature extraction
Model governance framework
DR strategy

Security hardening

s omation

7
me

7
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Roadmap

Multi-Tenant SaaS —3 Phase Al-Driven Decisioning —4 Phase Ecosystem & —S5 Phase
Expansion & Automation Integrations
Tenant management portal Automated profile evolution External APl gateway
Billing & usage tracking Predictive inference flows Partner integrations
Role-based access control Domain-specific Al agents Marketplace for models &
oecific pipelines Event-driven automation rules RS =
Plug-in architecture for new

oss-tenant intelligence (secure .
domains

//

Build an ecosystem around
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Q&A

Thank you
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