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Executive Summary & Presentation Agenda

e Data Mesh Core: Decou-

ples centralized data monoliths
into domain-owned data prod-
ucts.

High Throughput: In-
gests and processes 10M+4
events/sec  with sub-10ms
end-to-end latency.

Zero-Trust Security: Inte-
grated ABAC governance with
automated SOC2 audit com-
pliance.

® Executive Summary % Presentation Agenda

. Module 1: Architectural Foun-

dations

. Module 2: Stream Processing

& Real-Time Pipeline

. Module 3: Empirical Perfor-

mance Benchmarks

. Module 4: Enterprise Security

& Governance

. Module 5: Deployment Topol-

ogy & Roadmap







Q% Core System Architecture & Design Pil-

lars

= Synapse Bus

Event Streaming

e Distributed event
log

e Sub-10ms
streaming

e Multi-region
replication

o Zero-copy mem-

ory buffer

& Policy Engine = Meridian SQL

Federated Gover-

nance

e Fine-grained
ABAC policies

e Dynamic PII
masking

e¢ Immutable audit
telemetry

e Real-time threat
filter

Polyglot
Kernel

Query

e ANSI SQL com-
pliance

e \ectorized
engine

e Cross-domain ac-
celeration

e Automated index
tuning




Data Mesh & Domain-Driven Ownership

# Core Architectural Prin- - — :
Giples [~ Quantifiable Business
Impact

e Domain Ownership: Business
units own data lifecycle and e 40% Reduction in ETL
schema evolution. pipeline maintenance costs.

e Data as a Product: Clean e 3x Faster Time-to-Market
REST /gRPC interfaces with for new analytical data prod-
strict SLAs. ucts.

e Self-Serve Platform: Auto- e Zero Bottlenecks: Eliminates
mated provisioning of stream- centralized data engineering re-
ing topics and storage buckets. quest backlogs.







% Real-Time Event Processing Pipeline

Data Sources lemetnSynapse Bug f'o-CoPWertex Streaniv{'P-10Maveridian DB /
(IoT / DB / Web) (Event Hub) Engine Analytics UI

Pipeline Flow: Ingestion via IoT /Web gateways — Partitioned Synapse
Event Hub — Parallel Stream Transformation — Real-Time Analytical Store.



>— Stream Engine Latency & Flow Control

IX Zero-Copy Memory Ar- y :

e Bypasses JVM garbage collec- Control
tion overhead using off-heap e Dynamically monitors con-
memory buffers. sumer queue saturation across
nodes.

e Direct kernel-to-network card

transmission via RingBuffers. e Automatic rate-limiting feed-
back to ingestion edge proxies.

e Sustained throughput of 12.5

million records per second per e Prevents cascading node fail-
cluster node. ures during 5x traffic surges.







IL"_ Empirical Performance Benchmark Anal-
VSIS

Benchmark Metric Legacy System Competitor X Vertex Data OS Delta
Peak Ingestion Rate 1.2M msg/sec 4.5M msg/sec 12.8M msg/sec +184%
End-to-End Latency (P99) 420 ms 85 ms 8.4 ms 10x Faster
Analytical Query P95 14.2 sec 3.8 sec 0.45 sec 8.4x Faster
Infrastructure Cost / TB $185.00 $110.00 $42.00 -61.8%
Failover Recovery Time 120 sec 25 sec 1.8 sec 92% Faster

Benchmark Environment: 64-Node AWS Cluster (c6i.8xlarge), 10Gbps
Network, Synthetic 1KB Event Stream Payload.






& Zero-Trust Security & Governance Frame-

WOrk

P IAM & ABAC
Policy

e Fine-grained ac-
cess

e Micro-segmented
tokens

e Dynamic scope
check

e OAUth2 integra-
tion

End-to-End

Encryption

TLS 1.3 in-
transit

AES-256-GCM
at rest

HSM hardware
keys

PII data masking

B Compliance &
Audit

e SOC2 Type
certified

automation

e Immutable
storage

e Vulnerability
scans

I1

e GDPR erasure

log







& Multi-Cloud Deployment Topology

= Kubernetes Container
Orchestration

e Native Helm Charts: Stan-
dardized deployment across
AWS EKS, GCP GKE, and
Azure AKS.

e Auto-Scaling: Horizontal Pod
Autoscaler (HPA) triggered by
event queue depth.

e Hybrid On-Prem: Bare-metal
support via OpenShift clusters.

& High Availability & Re-

siliency

e Active-Active Multi-Region:
Synchronous partition replica-
tion across 3 cloud availability
ZOones.

e Automatic Failover: Sub-2
second election via consensus
protocol.

e RPO = 0, RTO j Bbs: Zero
data loss guarantee for financial
transactions.




@ Strategic Execution Roadmap (2026—
2027)

Quarter ) ) ) )
Key Delivery Milestones & ODbjectives

Q4 2026 Rollout of Synapse Bus v3.2 kernel and beta
deployment in AWS US-East region.

Q1 2027 Integration of Meridian SQL Query Engine and
automated ABAC policy engine.

Q2 2027 Completion of SOC2 Type II audit certification
and multi-cloud Active-Active deployment.

Q3 2027 Full global production launch across all Vertex
enterprise business divisions.

Milestone Tracking: Governed by Vertex Architecture Review Board with
bi-weekly sprint deliverables.



® Strategic Value & Key Takeaways

[ Business ROI & Opera- >— Next Steps for Engi-
tional Value neering Teams

e 65% Reduction in infrastruc- e Initiate Pilot Domain Onboard-
ture TCO compared to legacy ing (Financial Telemetry & Lo-
data warehouses. gistics Services).

e Sub-Second Visibility: Real- e Deploy Synapse Bus SDK
time telemetry for executive across primary microservices
dashboards. repositories.

e Simplified Governance: Cen- e Conduct architecture review for
tralized audit control with de- custom Meridian SQL connec-
centralized domain speed. tor extensions.




THANK YOU

Contact Information & Resources

Dr. Elena Rostova: elena.rostova@vertex-example.com - Marcus
Vance: marcus.vance@vertex-example.com

& Engineering Portal: https://engineering.vertex-systems-fictional.com



