PADDLE Design Methodology

Al Agent Use-Case Design Architecture
LangChain e LangGraph e MCP e FastAPI e Docker ® AWS

DESIGN PHASE — complete P = A D = D~ L~ E on paper, in sequence, before writing any code

Problem
P Definition

What must the agent accomplish?

» Problem statement in 1-2

sentences
> Affected users and roles
> Why the current approach fails
> Measurable success criterion

» One-sentence agent goal,
approved by the stakeholder

outPuT
Agent goal

one sentence - approved

L

Action
> A Space

What can the agent do?

> Tool inventory — one row per

tool

> Inputs, outputs and return
types

> READ vs WRITE classification

> Human-in-the-loop approval for
write actions

» Minimum viable tool set first

ourpuT
Tool inventory

tools.py - @tool functions

Data &
D Knowledge

What data does the agent ac

> Structured: SQL tables via
asyncpg / SQLAIchemy

> Unstructured: RAG — loader
splitter > embeddings —
vector store

> Real-time: APIs

> Privacy, PIl masking and REAC

» Volume and size estimates

outPuT
Data map + RAG index

database.py - vector store

Decision
Logic
aph flow?
» Nodes: LLM, tool, condition,
end
» Edges and conditional routing

» START - agent = tools (loop)
- validate — END

> Max terations and graceful
fallback

» Sketch the graph on paper first

ouTPuT
Agent graph
graph.py - StateGraph

What does the agent remember?

> Agentstate TypedDict fields
with types and defaults

> messages with add_messages
reducer

> Short-term vs long-term
memory

> Checkpointer: MemorySaver
(dev) - PostgresSaver (prod)

> thread_id per session;

interrupt_before for writes

outpuT
Agentstate schema

Typedbict - checkpointer

Evaluation

> E Criteria

How do you measur

» Accuracy, latency (P95), cost,

reliability, satisfaction

> Test set: 10-50 Q&A pairs with
ground truth

» Unit, integration, end-to-end
and adversarial tests

> LangSmith traces from day 1;
CloudWiatch alerts

» User feedback mechanism

outPuT
Test set + metrics

tests/ « LangSmith traces

BUILD PHASE — design reviewed and signed off, then open the IDE

PADDLE design sign-off

Al six sections reviewed, key decisions summarised and marked complete

Ready to build — first files, in order

Each file implements one PADDLE section, so the design document maps directly onto the codebase

[ Designer / Developer ] [ Technical Lead ] [ Stakeholder / Product Owner ] >

[ config.py ]} [ database.py ] » [ tools.py ] » [ g:apmpy] » [main.py ] P tests/ ‘;

Narme - Date - Signature for each approver Settings & keys D Data &Knowledge A Action Space D-Decision +L-State  FastAPlentrypoint E - Evaluation
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