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Introducing AmLight Research and Education Network

•  A distributed academic exchange point 

built to enable collaboration among Latin 

America, Africa, and the U.S.

• Members: FIU, AURA, Vera Rubin 

Observatory, RNP, Rednesp, RedClara, 

REUNA, FLR, SANReN, TENET, and 

Internet2

•  Supported by NSF and members since 

2002

•  5Tbps of total capacity

•  NAPs: Florida(3), Atlanta, Brazil(2), 

Chile, Puerto Rico, Argentina, Panama, 

and South Africa

•  Infrastructure managed by a homemade 

SDN controller: Kytos-ng 

(github.com/kytos-ng)
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Programmable Infrastructure and Telemetry in numbers

Network in numbers:

•Connectivity:
• 1.2 Tbps between US and Latin America
• 1.2 Tbps to U.S.’s IXPs
• 41x 100G network links 
• ~38 P4-based programmable switches
• 6x Routers
• 7x Optical Data Center Interconnect 

Transponders

•Network measurement 
instrumentation

• 11x PerfSONAR nodes
• 1x Traffic Generator 
• 6x SmartNICs
• Dedicated Programmable switches
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Telemetry in numbers

• Per-packet network telemetry: 
• ~5 Mpps // 92 TB/day

• Centralized Syslog
• 187 devices // ~977,000 entries/day

• + SNMP / sFlow / IPFIX / JTI / gNOI / gRPC

• 15+ Grafana dashboards, several Zabbix 
dashboards, customized scripts

• XDP/EBPF, Netronome SmartNICs, Nvidia 
BlueField 3 DPUs collecting telemetry



Use Case: Vera Rubin Observatory Operation

• The Vera Rubin camera takes a picture of the southern sky every 30 
seconds, and produces a 13GB dataset

•  Each dataset must be transferred from Chile to California within 7 seconds, 
inside the 30 second transfer window

• Constraints:
• Distance from the Chile to California: 12,000 miles and RTT is 220+ ms

•  0.00001% of packet loss will compromise the Rubin Observatory image 
transfer workflow

• Challenges:
•  How to operate the network to guarantee deliver of the 13GB dataset within 

the 7s window?
•  How to recover from events and continue to deliver the 13GB datasets on 

time?
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AmLight: 20+ Years of Innovation

• 2005–2010: Building international R&E connectivity

• 2010: Pioneer using coherent alien waves on legacy submarine systems

• 2013: Dynamic circuits using OSCARS / NSIv2 in production 

• 2014: Migration to Software-Defined Networking (SDN)

• 2018: Acquired optical spectrum on a submarine system (Monet)

• 2020: Programmable switches with P4 and per-packet network 
telemetry (INT)

• 2021: Deployment of a homemade network orchestrator: Kytos-ng SDN

• 2024: Use of traffic generators to continuously evaluate link quality 

• 2026: Activated a 1Tbps optical channel between the U.S. and Latin 
America  

• What should we do next?
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Let’s review some AI concepts.



Understanding AI vs GenAI vs LLM

•Artificial Intelligence
•Traditional ML

•Computer Vision

•Robotics

•Expert Systems

•Generative AI

•Image Generation

•Audio Generation

•LLMs
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The Transformer 

The Evolution of Language Models

•From Sequential to Parallel: 
•Older models processed language sequentially 

and lost context over time

•Transformers enable parallelized training and 
efficient scaling.

•The Power of Attention: Introduced in the 
2017 paper 'Attention is All You Need', 
this mechanism allows words to "pay 
attention" to related words, handling 
long-range context.

•Impact: Like intelligent path selection in a 
network, this architecture enabled the 
development of modern Large Language 
Models (LLMs).
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How LLMs Work

• At the core, LLMs predict likely next tokens based on context.

• They are probabilistic systems, not deterministic databases.
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“The network engineer configured the…”

router 38%

firewall 27%

switch 22%

VLAN 13%

LLMs are probabilistic completion engines.
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Context Window

• LLMs have no memory
•Context Window is the “memory” in “conversation”

• The model only “remembers” what fits in context.
•Active working memory limit.

•Large context windows:
•  increase cost, reduce focus, and lead to hallucinations

• Hallucination = Buffer overflow/dilution of attention.

• Suggestion: Stay under 150-200k tokens
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Extending the power of LLMs
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LLM Training vs RAG
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Category LLM Training RAG

Knowledge Source Internalized into weights Retrieved dynamically

Update Speed Slow Fast

Training Cost Very high Low–moderate

Inference Overhead Lower retrieval overhead Additional retrieval steps

Context Window Usage Minimal Consumes context capacity

Best For Stable large-scale knowledge Dynamic/private knowledge

Hallucination Reduction Limited Better grounding

Infrastructure Needs GPUs + distributed training Vector DB + retrieval pipeline

Enterprise Data Hard to keep current Easy to update

Operational Complexity Training-heavy Retrieval-heavy

Training and RAG are complementary strategies.
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Model-Context Protocol - MCP
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•  An open standard to connect AI to 

data sources.

•  The 'Control Plane Protocol' for AI

•  Agents can finally interact with 

tools using a standard protocol.

•  Replaces custom integrations with 

a unified API bus.

•  Grafana, OpenSearch, Elastic, 

Zabbix, all of those have support 

for MCP.
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Guardrails
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Local LLM Inference
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Graph Databases

OpsSteward.ai
AI-Assisted Network Operations



20

AI Concepts vs Network

AI Concept Networking Analogy

Tokens Packets

Context Window Buffer/queue memory

MCP Standardized protocol/API

Embeddings Routing coordinates

Agents Autonomous controllers

RAG External lookup/knowledge plane

Transformer Attention Dynamic path selection

Hallucinations Routing loops/bad telemetry

Vector Search Similarity routing
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OpsSteward.ai: AI-Native Network Operations Platform

•AI-driven operational intelligence platform to support SLA-based science drivers 
and R&E networks

• Transforms operational data into intelligent network operations

•Designed for large-scale SDN, optical, and multi-domain infrastructures
• Integrates topology, telemetry, logs, services, and operational context into a unified 

knowledge graph
• Combines Data, Graph intelligence (Neo4j), Retrieval-Augmented Generation (RAG), and 

locally-hosted LLMs (vLLM)
• To build AI-assisted operational workflows

•Built to support:
• Faster troubleshooting, intelligent automation, root-cause analysis, SLA awareness, MOP 

writing, and autonomous operations

•Developed for environments where reliability, observability, and operational 
scale are critical
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OpsSteward: How it works

• Reports network and policies inconsistencies, Correlates events, Notify 
operators, Create MOPs, Supports report-writing activities

• Operational answers cite the system of record, not model memory.

• Every decision is recorded for accountability and troubleshooting 
purposes.

• OpsSteward is not only chat. It is an evidence layer over network 
operations.

• Operational Intelligence Through Context and Reasoning
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WHO USES IT

WAYS TO INTERACT

WHAT THEY GET

DATA & TELEMETRY SOURCES

INGESTION &

PERSISTENCE

KNOWLEDGE GRAPH & OPERATIONAL INTELLIGENCE OPSSTEWARD MODULES AI & INTELLIGENCE LAYER

API & SERVICE LAYER MOPs & EXTERNAL INTEGRATIONS

KEY OBSERVABILITY, SECURITY & GOVERNANCE AMLIGHT DEPLOYMENT V2 DESIGN PRINCIPLES

NOC Engineers Network Operators IT / DevOps

(SRE)

AI Assistants* External Systems

& Integrations* Web UI

(Operator Console)

Natural Language

(Chat)

APIs (REST) External MCP* MOP Workspace
Operational

Evidence

Topology &

Service Impact

Event

Investigation

Recommendations

& MOPs

Human

Review

Network Source

of Truth

Topology

IPAM

Inventory

Endpoints

SDN Controller

& Service State

Nodes & links

EVC paths

Juniper Evidence

Config exports

BGP / BFD

Interface events

Optical Context

L0 / L1 support

Other Sources

Syslog and files

Documents

Time-series data*

LogSteward

TopoSteward

Devices

Interfaces

Links

IP Prefixes

Locations

Services

Paths

Observations

Events

Findings

Profile
Projections

Shared-risk

Context

Historical

State

Graph

Queries

Impact

Evidence

Event

Correlation

TopoSteward

Source ingestion

· Topology and inventory

· Kytos + Juniper imports

LogSteward

Operational events

· Kafka + syslog replay

Status & Evidence

Platform observability

Service Profiles

Investigation & MOPs

Operator workflows

· MOP draft workspace

DOCUMENT RETRIEVAL

Extract

& chunk

PostgreSQL

Full-text search

Vector search*

Store TBD

vLLM / Ollama

LLM provider

Routing & synthesis

Bounded tool use

OPSSTEWARD AI CAPABILITIES

Evidence
SynthesisEvent

Correlation

Natural Language

Understanding

Authentication & RBAC

Explicit tool / scope checks

Interaction and routing audit

Versioned API contracts
FastAPI

MCP orchestration service

Graph + document evidence

Model-serving adapters

API access for operators
Ticketing* Slack*

Runbooks

& MOPs

Change

Proposals

External

MCP*

Data / Evidence

API / Control

Drafts / Integration*

Status

Metrics

Audit &

Query Traces
Authentication

& RBAC

Provenance

& Policy

Backup

& Restore

DGX Spark

Evidence with source provenance

Human control over decisions

Topology and service context

Explicit gaps and uncertainty

Authenticated, scoped access

Auditable tools and model use

Adapters beyond AmLight

Imports

& Events

V2: read, analyze and draft   ·   Human authority   ·   No enabled production network-write path   ·   * Planned / not yet established

PostgreSQL

Define Service Configuration

IBM Granite

Powered by:

Built with

OpenAI Codex

Supported by

NSF
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Neo4J/Graph Database builds all relationships
- Physical vs L1 vs L2 vs L3 vs Services vs 

Policies
- Historical State (up/down per item)

TopoSteward builds topology from Nautobot 
(network source of truth)

TopoSteward queries Kytos and Juniper devices 
for service information

LogSteward listens for events coming from 
Kafka

Syslog-ng server parses events and pushes to 
Kafka

With topology, service, and network state, 
OpsSteward can:
• Identify shared infrastructure and track risk
• Create SLA reports
• Correlate events

The Knowledge Graph & Operational Intelligence
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Network Source

of Truth
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Knowledge Base via RAG
• Extract and chunk data into PostgreSQL / pgvector.
• Enables AmLight to import private repositories, 

reports, and internal documents.
• “Help me understand how the “evc_manager” tool 

works
• “What is AmLight?”, “Who are AmLight Next 

Frontier project’s PIs?”

LLM provider chosen was vLLM (vllm.ai)
• Parallelization
• Supports several models (depends on the GPU 

VRAM)

OpsSteward’s models:
• Mistral-7b
• IBM Granite
• Small models for faster processing

Where and How AI supports OpsSteward
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AI & INTELLIGENCE LAYER

DOCUMENT RETRIEVAL
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LLM provider

Routing & synthesis
Bounded tool use

OPSSTEWARD AI CAPABILITIES

Evidence
Synthesis

Event
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How do we evaluate accuracy and safety?
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Some Outputs



“What are the most unreliable links this month?”
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“show me AmLight topology”
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“Summarize what happened in the network last night…”
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“show me the top 20 used interfaces on Kytos”
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“List all spare transceivers in Chile per type”
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Status Page – Monitoring all components
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MOP Workbench – AI-assisted maintenance windows
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Learning – John & Wick
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Future

•  Version 1.0 – Release-grade assistant (Q2/2026)
•  Builds graph database from Nautobot and Kytos SDN controller and Syslog 

events via Kafka

•  Supports IP/VRF, L2 Services, PDU, event correlation
•  Uses Ollama on a Nvidia DGX Spark

•  Version 2.0 – Interoperable operations model (Q3/2026)
•  Adds support for vLLM over Ollama on a Nvidia DGX Spark
•  Adds support for Infrastructure Segments for Disjointness verification
•  Parallelism, High Availability, Public MCP Server, new visual identity, tests

•  Version 3.0 - Governed closed loop (Q1/2027)
•  Agentic AI with Human approval in the loop for service orchestration

•  Version 4.0 – Fully AI-based closed loop (Q3/2027)
•   Fully Agentic AI with human notification for service orchestration
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OpsSteward @ AmLight:
Putting AI to Work in Network Operations

Jeronimo “Jab” Bezerra jbezerra@fiu.edu

IT Associate Director Florida International University

Questions? Thank you!
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