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on tools and battle-tested strategies to build scalable,

patterns that separate successful Al products from failed

ments—with hands

SysteHiis

Simran Anand

Al Product Architecture
for Effective Gen Al

reliable and robust Al Systems



Today's Journey: What We'll Build
Jogether 0>

Traditional vs Al Core Architecture

Armhitem'lw'ene fundamental shift in how we design intelligent lmaépltﬁve into UX, orchestration, LLMs, data, integrations, and

systems governance

03 04

Live Demos & Tools Proven Patterns

Hands-on exploration with Dify/Langflow, Reflex and Lovable RAG, Agents, Hybrid approaches with actionable implementation

strategies



Basics of Al Architecture

Architecture is the blueprint of intelligence — it defines how Al systems collect information, process decisions, and interact with users and other systems.

Data Layer Processing Layer Interface Layer
Collection, storage, and management of training ML computation, reasoning engines, and model APIs, user experiences, and analytics
and operational data orchestration dashboards

Executive

Oracle survey: executives sacQnsensWsecture is critical to Al success



The Architecture Paradigm
Shift

Traditional Product

Architecture

Deterministic logic and

rule-based systems
Predictable inputs yield

predictable outputs
Static data models and fixed

workflows

Linear scaling with

infrastructure

Testing validates exact behavior

Al-Driven

Architecture

Probabilistic reasoning and

learned patterns
Context-aware, adaptive

responses
Dynamic knowledge retrieval

and synthesis

Compute-intensive with token

economics

Testing evaluates quality

distributions
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Al Product Architecture for Successful Projects
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Business user Operations user Al engineer Al tester Data scientists
Al tech Al business Al Success
services Use cases services frameworks stories

Al control
center

Performance
monitoring

Responsible Al
monitoring

Governance

Al services (APls) Vision Speech Text Sty
Al engineering Data preparation Model management Al assurance
lifecycle
management
Data catalog Model repository Feature store
Private/public Al cloud
Al infra and ‘P
polycloud - .
Al data Trainin Inferencin
management storage duser cluster

<> Architecture layers

Figure adapted from "An Architecture for Mature Enterprise Al" by Infosys, 2022.

Benefits

Crowdsourcing
Business visibility

Consistent way to
define Al services

Consistent Al lifecycle,
enterprise repository
ML usage guidelines

Compute agnostic
On-demand, scalable
computing power

Operational

management
Control risk




The Six Layers of Al Product Architecture

Every production Gen Al system is built on these interconnected architectural components. Mastering their interaction is the key to reliability.

S

UX Layer Orchestration

Conversational interfaces, prompt design, streaming responses, and user feedback Workflow engines, routing logic, context management, and chain-of-thought
loops coordination

LLM Core Data Layer
Model selection, inference optimization, prompt engineering, and response quality Vector stores, embeddings, knowledge bases, retrieval strategies, and versioning

Integrations Governance

External APls, tool calling, function execution, and system interconnections Safety guardrails, monitoring, cost controls, compliance, and observability



GenAl Reference Architecture: Patterns & Technical Blueprint for Building GenAl Solutions
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Conversations User Experience Layer: Designing for

Al Interactions

Conversational Design
Poinciplesi traditional forms to natural language interfaces. Design for ambiguity, clarification

loops, and multi-turn conversations that feel intuitive.

Multimodal Input
H;ppdliag, voice, images, and documents seamlessly. Users expect to interact with Al products

using whatever input method is most convenient in context.

Transparency and
EmNcinnhH&twcores, sources, and reasoning paths. Users need to understand and trust Al

decisions, especially in high-stakes applications.

Progressive
Q?Bdmeeveal complexity gradually. Al capabilities can overwhelm—guide users through

features as they build proficiency and trust.
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. Gy ® v Orchestration: The Brain Behind

A a td )

Al Workflows

Request Analysis
=)
Intent classification, entity extraction, context assembly
~ Intelligent Routing
= Model selection, capability matching, load balancing

Chain Execution

Sequential steps, conditional logic, parallel processing

o Response Synthesis

o Quality validation, formatting, delivery

Tools like Dify, Langflow and Reflex provide visual orchestration layers, transforming
complex chains into manageable, debuggable workflows. The orchestrator decides which

tools to call, what data to retrieve, and how to compose the final response.




Data Layer Architecture: The
Foundation of Intelligence

Ingestion &

Precessingources, normalize formats, handle multimodal content, maintain lineage

3 Chunking Strategy
Semantic splitting preserves meaning. Balance chunk size (512-1024 tokens) with

retrieval precision and context limits

ot Embedding &
tndemingense vectors, store in vector DB (Pinecone, Weaviate, Qdrant), create

efficient indexes for similarity search

%% Retrieval
Qpﬁimiiﬂﬁmnse + sparse), metadata filtering, re-ranking, and relevance

tuning ensure high-quality context




Governance & Production Readiness

Checklist o °

Safety & Guardrails Observability &

Monitoring, request end-to-end

Input validation and prompt injection protection

o Output filtering for harmful content * Track latency, token usage, error rates

* PIl detection and redaction * Log prompts and responses for debugging

————0—

Cost Management Quality Assurance

« Token budgets and rate limiting * Evaluation datasets and benchmarks

* Model selection based on task complexity » A/B testing of prompts and models

» Caching strategies for repeated queries

Human-in-the-loop review processes



Three Core Patterns for Gen Al
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RAG Pattern Agent Pattern Hybrid Pattern
Retrieval-Augmented Generation Autonomous agents use LLMs to Combine traditional ML and Gen Al
grounds LLM responses in your plan, execute multi-step workflows, call to leverage the strengths of each. Use
proprietary knowledge base, reducing tools, and adapt based on intermediate deterministic systems for high-stakes
hallucinations and enabling dynamic, results—enabling complex task decisions, Gen Al for creativity and
up-to-date information retrieval. automation. flexibility.

Best for: Customer support, Best for: Research assistants, data Best for: Enterprise applications
documentation search, internal analysis, workflow automation requiring both precision and
knowledge systems Key challenge: Ensuring reliability and adaptability

Key challenge: Optimizing retrieval preventing runaway costs Key challenge: Orchestrating

relevance and chunk sizing seamless handoffs between systems



Choosing the Right Al

o

Architactura -
Decision Anchors
O1 O
Understand the Business Balance Scalability, Flexibility,
Problem and Cost
Start with outcomes, not technology — Optimize for long-term adaptability while
what value are you creating? managing operational expenses
O

ilign Team Expertise and Regulatory

B{ﬁSd/ﬁhin your capabilities while meeting compliance requirements

"Architecture is a business decision disguised as a technical one."



Key Takeaways

Architecture Drives Layered Approach
ﬁuopeﬁsanages models; architecture creates intelligent Modern Gen Al requires six core layers working in harmony
products

Business-First Built for Scale

Mindsetchitecture based on outcomes, not technology trends Design for modularity, observability, and continuous evolution

Ready to architect your Al future? Apply these frameworks to build systems that scale with intelligence and trust.



