APERTA SCIENTIA

Daily Technology Watch

Technology

18 September 2026 — Cadence: Daily (Monday to Friday)

Summary & Topic of the Day

Distributed Milvus & OpenShift Data Foundation: High-Performance Storage Architecture for Enter-
prise RAG

How pairing distributed Milvus 2.4+ with Rook-Ceph and ODF on OpenShift delivers sub-5ms semantic search
latencies across 10M+ vector stores.

1. Scope

Watch family: 2. Jobs, Skills & Technologies.
Run cadence: Daily (Monday to Friday at 08:30).
Distribution: Aperta Web Radar — LinkedIn Aperta Scientia — X @QApertaScientia.

2. Topic of the Day — Article Published on the Web Radar

Distributed Milvus & OpenShift Data Foundation: High-Performance Storage Archi-
tecture for Enterprise RAG

In enterprise Retrieval-Augmented Generation (RAG) pipelines, scalability bottlenecks inevitably shift to the vector
storage layer. Scaling corporate knowledge bases beyond 10 million embedding vectors puts severe operational
pressure on traditional persistent volume layers.

Pairing distributed Milvus 2.4+ with OpenShift Data Foundation (ODF / Rook-Ceph) delivers a decoupled,
sovereign, and highly available data backbone capable of sustaining sub-5ms semantic query latencies across bare-
metal accelerated clusters.

1. Bottlenecks of Monolithic Vector Databases in Production

Deploying standalone, single-node vector databases introduces critical constraints:

e Compute / Storage Contention: QueryNodes and ingestion DataNodes compete for the same local disk I/0O
and host RAM.

¢ Rigid Scaling: Inability to independently scale semantic search query throughput from persistent raw index
storage capacity.

o Single Points of Failure: Worker node outages risk corrupting persistent vector indexes, causing downstream
LLM serving disruptions.
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Distributed Milvus Architecture on OpenShift Data Foundation

Operating distributed Milvus on OpenShift establishes clean separation across data, compute, and storage tiers:

Ceph RBD / CephFS Persistence Layer: ODF delivers high-IOPS block storage (Ceph RBD) via dynamic
CSI plugins to persist vector segment logs and HNSW /IVF-PQ indexes.

Decoupled Messaging & Object Store: Ingestion streaming is managed via Kafka/Pulsar topics, while
immutable collection snapshots are backed by Ceph RGW or sovereign S3 object storage.

Bare-Metal QueryNode Isolation: QueryNodes load vector indexes into memory for rapid cosine/L2 distance
calculations without blocking background vector ingestion, sustaining sub-bms response times.

. Production Engineering in Aperta Curriculums

AS300 Track (AI Platform Engineer — 399h): Designing distributed vector architectures (Milvus, Qdrant),
configuring ODF storage classes, and orchestrating RAG pipelines with vLLM and KServe.

AS200 Track (DevOps Platform Engineer): Storage lifecycle management with OpenShift Data Foundation
(Rook-Ceph) and end-to-end telemetry instrumentation.

. Technical Sources & References

Milvus Distributed Architecture Documentation: = HREF 0
OpenShift Data Foundation (ODF) Storage Architecture: _ HREF_0__
Rook-Ceph Storage Operator for Kubernetes: _ HREF_ 0

3. Impact on Aperta Scientia Curricula

AS200 Track — DevOps Platform Engineer

This watch directly feeds into our platform engineering and software supply chain security modules:

Builds & CI/CD (D0288) : Designing declarative Tekton pipelines, managing rootless container builds, and
automating workflows via Pipelines-as-Code.

Operations & Hardening (D0380) : Multi-cluster management, delivery pipeline observability, and enterprise-
wide compliance policies.

Container & Platform Security (D0430) : Implementing admission enforcement (Sigstore Policy Controller,
RHACS), keyless artifact signing (RHTAS), SBOM generation, and automated exploitability triage (TPA /
VEX).

Target Certifications : Practical preparation for EX188 (Containers), EX280 (OpenShift Administration),
and EX288 (OpenShift Development).

AS300 Track — AI Platform Engineer
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Supply chain security principles are extended to inference infrastructure and MLOps pipelines:

e GPU & ML Dependency Traceability : Provenance auditing and SLSA verification for base images embed-
ding CUDA, ROCm, and PyTorch runtimes.

o Model Signing & Admission Control : Cryptographic signing of model weights and vLLM / KServe serving
runtimes before cluster deployment.

e AI Governance & SBOM : Automated license inventory and continuous vulnerability scanning across the
entire MLOps stack (KubeFlow Pipelines, Ray, Triton).

4. Sources

« Red Hat Developer Blog — Link

OpenShift Documentation — Link

¢ Kubernetes Community Documentation — Link
¢ CNCF Cloud Native Landscape — Link

e VLLM Project Documentation — Link

e Sigstore Documentation — Link

¢ SLSA Framework — Link

Contacts & Community:

¢ Academic Programs: learning@apertascientia.io
¢ Disability Officer & Student Care: carc@Qapertascientia.io
e X (Twitter): @ApertaScientia

e Discord Community: discord.gg/eDJzR5Vk85

Aperta Scientia — FRANCE - SIREN 104 023 361 — contact@apertascientia.io Page 3 of 3


https://developers.redhat.com/blog
https://docs.openshift.com/
https://kubernetes.io/docs/
https://landscape.cncf.io/
https://docs.vllm.ai/
https://docs.sigstore.dev/
https://slsa.dev/
mailto:learning@apertascientia.io
mailto:care@apertascientia.io
https://x.com/ApertaScientia
https://discord.gg/eDJzR5Vk85
mailto:contact@apertascientia.io

