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Organizations adopting generative Al face significant
challenges in scaling infrastructure to meet the
demands of modern applications.

The rise of large language models (LLMs) and Retrieval-Augmented Generation
(RAG) pipelines requires managing massive datasets, optimizing model
inferencing, and ensuring high-performance, low-latency operations.

Traditional storage and compute systems

often struggle with the complexity and scale

of these workloads, resulting in inefficiencies,
bottlenecks, and escalating costs. Adding to the
complexity, businesses must ensure seamless
portability across hybrid and multi-cloud
environments while maintaining robust security
and manageability.

LLMs have transformed Al by enabling
applications like chatbots, content creation,
and decision-making tools. However, they
rely on pre-trained parameters, often leading
to outdated or incomplete responses. RAG
solves this by combining generative models
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with retrieval-based methods to integrate accurate, up-to-date domain knowledge into responses. This enhances the

relevance and reliability of LLM outputs, making RAG critical for deploying scalable and effective Al solutions.

Implementing RAG, however, presents its own challenges. Businesses must integrate diverse components such

as vector databases, embedding models, and inference servers, which can be resource-intensive and complex to

manage. High-speed data access, low-latency storage, and scalable GPU orchestration further stretch traditional

IT environments. Handling large volumes of unstructured data, ensuring security and compliance, and achieving

cost-effective scalability while maintaining high throughput and accuracy add to the complexity. These challenges

highlight the need for robust, modular solutions that simplify deployment, optimize performance, and adapt to diverse

operational contexts.
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The WEKA Al RAG
Reference Platform

The WEKA Al RAG Reference Platform (WARRP)
revolutionizes Al infrastructure by streamlining
Retrieval-Augmented Generation (RAG) pipelines for
efficient, scalable operations. Built on the WEKA Data
Platform, this architecture accelerates inferencing
workloads, making it a transformative solution for
organizations navigating complex Al landscapes.

RAG's integration of retrieval methods with generative
models enhances the contextual relevance of

Al outputs. WARRP addresses the performance
demands of production-grade RAG pipelines,
enabling seamless data flow between compute and
storage. By optimizing metrics like Time to First

Token (TTFT) and Cost Per Token, WARRP facilitates
improved system performance and cost efficiency;,
ensuring readiness for large-scale deployments.

Key Benefits

Al Application Reasoning Speech & Translation BioMedical Content Gen Route Planning

Open Source Models Enterprise Models Custom Models

WO ?) <3
LLM Tools LangChain <’ T

s & 5
Development Caffe A;ﬁ? Tms!‘r O PyTorch Keras RAPIDS
>
NVIDIA Al ,S%A
Enterprise

NeMo |

Al rkflo s
N o el run: Runai Dev Runai API - Runal BUpoIE
Orchestration dal Control Plane. Cluster Engine

Container
Orchestrati
rehestaTon S SISO IS IS
(o= 308 o= = = 3ICH 3|
[m e :: |

=
e

v
L3
— e

Infrastructure

B
w

Management of Massive

Model Repositories

Supports terabytes of data without performance
degradation, reducing reliance on local NVMe
storage and enhancing access speeds.

Reduced Model Load Times
Accelerates data retrieval for inferencing,

minimizing latency and workflow interruptions.

Accelerated Output Artifact Generation

Optimized data pipelines reduce time-to-insight

for outputs like text or media.

Enhanced Vector Database
(VectorDB) Performance

Boosts embedding storage and querying, critical
for Al-driven recommendations and searches.

GPU Resource Optimization
Enables token checkpointing for efficient
GPU usage, reducing resource bottlenecks.

Integrated Training

and Inferencing Environments

Merges traditionally siloed workflows, streamlining
infrastructure and enhancing scalability.
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Solution Overview

WARRP provides a modular reference architecture to optimize Al inferencing across hybrid, cloud, and on-premises

environments. Its components, including Run:ai for GPU orchestration and Milvus for vector database management,
facilitate dynamic resource allocation and high-speed data operations. The platform integrates NVIDIA® Al Enterprise
and NIM microservices to ensure robust inferencing pipelines for applications like chatbots, recommender systems,

and cybersecurity tools.

Core Features

Run:ai and WEKA Milvus VectorDB NVIDIA Integration

Collaboration Efficient storage and retrieval Utilizes Triton Inference Server

Enhances GPU utilization with for embedding vectors, and TensorRT for accelerated

Kubernetes-driven orchestration. ensuring rapid Al responses. inferencing, supported by
pre-trained models and
scalable microservices.

Technology Stack

WEKA Data Platform Run:ai

Delivers ultra-fast, low-latency access to data, Automates resource allocation, enabling

eliminating traditional storage bottlenecks. organizations to maximize GPU ROI.

= Leverages NVIDIA Magnum IO GPUDirect” = Facilitates hybrid cloud operations, seamlessly

for direct GPU-to-storage data access. managing on-premises and cloud resources.
= Provides advanced features like snapshots, LangChain Integration

dynamic cluster rebalancing, and encryption. Simplifies RAG pipeline development, ensuring

NVIDIA Al Enterprise Suite intuitive model management and observability.

Includes tools like NVIDIA NIM and Triton

o = Supports complex applications like chatbots
for scalable Al applications.

and semantic searches.

= Offers cloud-native deployment, ensuring

consistent performance across environments.

= Streamlines workflows with pre-trained models

and Helm charts for rapid scaling.
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Performance Optimization

The WEKA Al RAG Reference Platform (WARRP) is designed to address the critical performance challenges of
Retrieval-Augmented Generation (RAG) pipelines. It focuses on key areas to ensure that businesses achieve optimal
efficiency, scalability, and reliability in their Al workloads.

Key Metrics

WARRP emphasizes critical inferencing performance metrics to provide actionable insights into system
behavior:

Time to First Token (TTFT)

Measures the time it takes for

Throughput Cost Per Token

Evaluates the total number of Tracks the operational cost

the first token of a response

to be generated after a query

is submitted. Optimizing TTFT
ensures faster responses, which
is essential for latency-sensitive
applications like chatbots and

recommendation systems.

tokens processed or generated
per unit of time, highlighting the
system'’s ability to handle high-
volume workloads efficiently.

associated with generating each
token, enabling businesses

to monitor and manage the
financial efficiency of their

RAG pipelines. These metrics
not only guide system tuning
but also provide a framework
for evaluating the return

on investment (ROI) and
performance of Al deployments
in production environments.
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Use Cases for the WEKA Al RAG Reference Platform (WARRP)

The WEKA Al RAG Reference Platform (WARRP) is a versatile solution designed to support a wide range of industries

and applications that require scalable, high-performance Al infrastructure. Its capabilities make it suitable for the

following use cases:

Al-Driven Customer Support

Chatbots and Virtual Assistants

Enhance customer interactions with real-time,
contextually relevant responses by integrating
WARRP’s RAG pipelines into chatbot systems.
These systems can retrieve and synthesize
domain-specific knowledge, improving accuracy
and user satisfaction.

Personalized Support

Deliver tailored responses based on customer
history, stored in vector databases like Milvus,
ensuring consistent and efficient query handling.

Knowledge Management and Enterprise Search

Document Processing

Utilize WARRP to extract, process, and retrieve
information from vast repositories of unstructured
documents, such as PDFs, presentations, and
internal knowledge bases.

Media and Content Generation

Semantic Search

Enable employees to “talk to their data” by
performing intelligent searches that go beyond
keyword matching, enhancing decision-making
and operational efficiency.

Generative Content

Accelerate content creation for marketing,
advertising, and social media by leveraging
high-throughput pipelines to generate text,
images, and videos.

Healthcare and Life Sciences

Content Moderation and Curation

Process and classify user-generated content more
efficiently, ensuring compliance and quality control
in digital platforms.

Medical Research

Support large-scale research efforts by enabling the
retrieval and contextualization of data from clinical
studies, medical records, and scientific publications.

Diagnostics and Treatment
Recommendations

Integrate with Al models to provide healthcare
professionals with accurate, evidence-based

insights for diagnosis and treatment planning.
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Financial Services

Fraud Detection

Enhance fraud analysis systems by integrating
RAG pipelines to identify patterns and anomalies in
transaction data and historical records.

Scientific Research and Simulations

Risk Assessment

Improve decision-making in credit scoring,
portfolio management, and compliance through
fast and reliable retrieval of financial data.

Data-Intensive Modeling

Support high-performance computing (HPC)
workloads for simulations in fields like physics,
climate modeling, and genomics.

Energy and Utilities

Collaboration Across Data Silos

Facilitate collaboration by integrating datasets
from multiple institutions and enabling seamless
data access.

Predictive Maintenance

Analyze sensor data to predict equipment failures
and optimize maintenance schedules, reducing

Energy Forecasting

Retrieve historical and real-time data to improve
energy demand forecasting and resource allocation.

downtime and operational costs.

By addressing these use cases, WARRP demonstrates its versatility and capability to meet the demands of
diverse industries, empowering organizations to unlock the full potential of their Al investments while driving
efficiency and innovation.

Conclusion

WARRP exemplifies cutting-edge Al infrastructure design, optimizing inferencing for generative Al applications.

Its modular architecture ensures adaptability, scalability, and sustained performance across diverse environments.
By leveraging the WEKA Data Platform and NVIDIA's suite, organizations gain a competitive edge, reducing
time-to-market and operational costs while driving innovation in data-intensive workloads.

This framework sets a robust foundation for the future, enabling seamless integration of emerging technologies
and supporting increasingly complex Al requirements. WARRP positions organizations to lead in a rapidly evolving
Al-driven economy.

& Discover the Blueprint for Al Performance Excellence
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