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How to Use This Template

e

This template guides you through designing an Al Agent step by step using PADDLE — a structured six-stage framework.
Complete each section in order, from P through to E, before writing any code.

WHAT IS PADDLE? HOW TO FILL IT IN

P Problem Definition — What must the agent accomplish? > Work through P > A > D - D - L - Einsequence

A Action Space — What can the agent do (tools)? » Read the description box before writing anything

B (isie & aenledn — ieidam e e Aais Aumssy » Replace example text (shown in grey italics) with your own

use case
isi i — ?
D Decision Logic e eleies e gl flocs » Use the checklist at the bottom of each section before moving
L Loop & State — What does the agent remember? on
E Evaluation Criteria — How do you measure success? » Share this document with your team before writing any code

» One template = one agent. Do not mix multiple agents here

@ DESIGNER TIPS

e If you cannot complete the Problem section in 2—3 sentences, your scope is too broad. Narrow it first.
e Designer, Developer, and Lead should all contribute to this document before Sprint 1 begins.

* The sign-off page at the end must be completed and agreed before development starts.
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P
Problem

PROBLEM DEFINITION
Define what the agent must accomplish — clearly, measurably, in plain language.

@' What This Step Is About

The Problem Definition is the foundation of your entire agent design. If this is vague, everything built on
top of it will fail. Answer four questions: (1) What problem exists today? (2) Who experiences it? (3) Why

is the current approach insufficient? (4) What does a successful Al agent solution look like? Write it so a
non-technical stakeholder can read and approve it.

Page 3 of 17

5$ EXAMPLE — Internal Audit Report Agent
» Finance & Risk teams spend 4 hours every Monday querying audit findings from 3 separate databases.
» The process is error-prone: 23% of weekly reports contained incorrect overdue counts in Q3 2024.

» An Al agent that answers natural language questions about audit findings and auto-generates the
summary report would eliminate this manual effort.

» Success: Report generation reduced from 4 hours to under 5 minutes, with > 95% data accuracy.

Complete This Section

Problem Statement (1-2 sentences)

Who Is Affected?
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Why the Current Approach Fails

What Success Looks Like (Measurable)

Agent Goal — One Sentence

@ DESIGNER TIPS

e Write the one-sentence goal last — it will be much easier once you have answered the four questions
above.

e Show this page to your stakeholder before building anything. If they say, "not quite", revise now.

e Avoid technical terms here. This is a business definition, not an engineering specification.

SECTION CHECKLIST
O Problem statement written in 1-2 clear sentences
I Affected users / roles identified
[0 Gap in current approach documented
[0 Measurable success criterion defined
O One-sentence agent goal completed and agreed

[0 Reviewed and approved by stakeholder / product owner
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Problem

ACTION SPACE

List every action the agent can take — each action becomes a Tool.

% What This Step Is About

The Action Space defines what your agent is allowed to DO. In LangChain and LangGraph, each action
maps to a @tool — a Python function the LLM can call. Start with the minimum set of tools that solves
the problem. For each action, define: (1) what it does, (2) what inputs it takes, (3) what output it returns,
and (4) whether it has side effects (read-only vs write/irreversible).

5$ EXAMPLE — Audit Agent — Action Space

» Tool 1: get_findings_summary(dept_name=None) - Returns open finding counts by dept & severity [READ]
» Tool 2: get_overdue_findings(min_days=1) - Returns list of findings past their due date [READ]

» Tool 3: search_policy_documents(query) - RAG search over audit policy PDFs [READ]

» Tool 4: get_current_date() > Returns today's date for overdue calculations [READ]

» Tool 5: generate_report(period) > Generates formatted summary report [WRITE — requires approval]

Tool Inventory Table — Fill One Row Per Tool

# Tool Name (function) ‘ Inputs / Parameters ‘ Output / Returns Read or Write? Side Effects?
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Human-in-the-Loop Actions (write actions requiring approval)

@ DESIGNER TIPS

e Start with Read-only tools. Get those working perfectly before adding any WRITE tools.

e Each tool should do ONE thing. If the name has "and" in it, split it into two tools.

e Write tool docstrings in plain English — the LLM reads them to decide when to call each tool.
e Mark any tool that sends, deletes, or modifies data as WRITE and adds a human approval step.

SECTION CHECKLIST
[] Alltools listed in the Tool Inventory Table
[0 Each tool has a clear name, inputs, and return type
[] Read vs Write classification done for all tools
] WRITE tools identified and human-in-the-loop plan documented

[J Minimum viable tool set agreed (start small, add later)
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DATA & KNOWLEDGE

Identify where the agent gets its information — databases, documents, APIs.

What This Step Is About

An agent is only as good as the data it can access. This step maps every data source: structured data (SQL
databases), unstructured data (PDFs, Word documents, web pages) processed via RAG, and real-time
data (APIs). For RAG, you will use LangChain document loaders, text splitters, an embeddings model, and
a vector store. For databases, your tools will query directly using asyncpg or SQLAlchemy.

$® EXAMPLE — Audit Agent — Data Sources

» Structured: PostgreSQL — audit_findings table (120K rows), departments table, users table

» Unstructured (RAG): Audit Policy Manual v4.pdf, Risk Framework 2025.pdf, Compliance Checklist.pdf
» Real-time: None (date computed locally via get_current_date tool)

» Embeddings model: HuggingFace all-MiniLM-L6-v2 (free, local, 384 dimensions)

» Vector store: FAISS (local development) - Chroma (production)

Data Source Inventory

Data Source / File Access Method Volume / Size RAG Needed?

% RAG PIPELINE DESIGN =) DATABASE DESIGN

Document Loader: Database Engine:
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Chunk Size / Overlap: Key Tables / Collections:
Embeddings Model: Access Method (Python lib):
Vector Store: Data Privacy Notes:

@ DESIGNER TIPS

e Start RAG with chunk_size=1000, chunk_overlap=200. Adjust if retrieval quality is poor.

e For free embeddings: all-MiniLM-L6-v2 is fast, small, and works well for enterprise RAG.

e Test retrieval accuracy BEFORE wiring it to the agent. Bad retrieval = bad agent answers.

e Document data privacy requirements before the first line of code — not after a security review.

SECTION CHECKLIST
[0 All data sources listed in the inventory table
[0 RAG pipeline design completed (loader, splitter, embeddings, vector store)
[0 Database schema for key tables identified
[0 Data privacy and access control requirements documented

[0 Data volume / size estimated for performance planning
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D

Decision

DECISION LOGIC

Design the agent graph — nodes, edges, conditions, and flow.

@ What This Step Is About

graph on paper before coding saves hours of debugging.

Decision Logic is the brain of your agent. In LangGraph, you design this as a directed graph: nodes are
processing steps (call the LLM, execute a tool, validate output), and edges are transitions between steps.
Conditional edges are where the agent decides what to do next based on its current state. Designing the

5® EXAMPLE — Audit Agent — Graph Flow
» START -> [agent_node: LLM decides next action]

» IFno tool_calls - [validate_node: check answer quality]

» IFanswer_ok - END

»  IFanswer_poor AND iteration < 3 = [agent_node] (retry loop)

»  IF max_iterations reached - [fallback_node: return graceful error] - END

» IFtool_calls in response = [tools_node: execute the tools] - back to [agent_node]

Graph Node Design Table

Node Name ‘ Node Type ‘ What It Does

Edges OUT (next step)
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y GRAPH FLOW DIAGRAM — Sketch Here

Use arrows (=) to show transitions. Label conditional edges. START and END must be visible.

Conditional Edge Logic

Safety Limits / Max Iterations

@ DESIGNER TIPS

e Draw your graph on paper FIRST. The act of drawing reveals design gaps that code hides.

e Every loop MUST have an exit condition. An agent that loops forever is a production incident.

e Start with 2—3 nodes: agent_node - tools_node - END. Add complexity only when proven necessary.
e Conditional edges in LangGraph use a Python function: def route(state) that returns a node name.
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N

SECTION CHECKLIST
O All graph nodes defined with names and responsibilities
O All edges mapped (who goes where and under what condition)
O Graph flow diagram sketched and reviewed by the team
[J All conditional edge logic documented in plain English

O Maximum iteration limit and fallback behavior defined
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D

Decision

LOOP & STATE

Define what the agent remembers — within a session and across sessions.

L

What This Step Is About

State is what the agent knows right now. The Loop defines how the agent cycles through Perceive -
Reason = Act until the goal is reached. In LangGraph, state is a TypedDict — a Python dictionary whose
structure you define. Every node reads from state and writes back to state. This step covers: (1) what
fields live in the state, (2) how state is updated (reducers), (3) whether state persists across sessions
(checkpointer), and (4) how long-term memory is handled.

5® EXAMPLE — Audit Agent — State Design

» messages: Annotated[Sequence[BaseMessage], add_messages] # Full conversation history (required)

> session_id: str # Links to checkpointer thread
> iteration_count: int # Safety: tracks loop count
» last_tool_result: Optional[str] # Last tool output for reference

» Checkpointer: PostgresSaver — persists state to PostgreSQL, enables multi-turn conversation

AgentState Schema — TypedDict Fields

Field Name ‘ Python Type ‘ Default Value Purpose / Why It Exists

(8] MEMORY DESIGN ® CHECKPOINTER DESIGN
Short-term (within session): Checkpointer Type:
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Session / Thread ID Strategy:
Long-term (across sessions):

Human-in-the-Loop Interrupt:

Memory Pruning Strategy:

@ DESIGNER TIPS

e Use MemorySaver during development (no DB needed). Switch to PostgresSaver for production.
The messages field with add_messages reducer is mandatory — it appends rather than replaces.
Set a message window limit (e.g. last 20 messages) to prevent context window overflow.
thread_id is your user session key. Same thread_id = same conversation history from DB.

SECTION CHECKLIST
[J AgentState TypedDict fields defined with types and defaults
[0 Short-term and long-term memory strategy documented
[0 Checkpointer type chosen and connection plan defined
O Thread ID / session ID strategy decided
[0 Human-in-the-loop interrupt points identified (if any)

[0 Memory pruning strategy defined to prevent context overflow
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D E
Decision Evaluation

EVALUATION CRITERIA

Define how you will know if the agent works correctly — before building it.

What This Step Is About

Evaluation is defined BEFORE building, not after. If you do not know what success looks like, you cannot
know when you have achieved it. This step covers: (1) Accuracy — how often does the agent give the
right answer, (2) Latency — how fast does it respond, (3) Cost — how much does each LLM call cost, (4)
Reliability — what is the production error rate, and (5) User satisfaction. You will also design a test set —
real questions with known correct answers.

5® EXAMPLE — Audit Agent — Evaluation Criteria

» Accuracy: 2 90% correct answers on a 50-question test set (manually verified ground truth)
» Latency: P50 < 4 seconds, P95 < 8 seconds (from /ask request to final response)

» Cost: < 50.02 per agent invocation (avg 2000 tokens at gpt-40-mini pricing)

> Reliability: < 2% error rate (5xx HTTP responses) in production over a 7-day window

» User Satisfaction: 2 4.0 / 5.0 average rating from 10 beta users after 2-week trial

Evaluation Metrics Table

Metric ‘ Target Value How to Measure Baseline Priority
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Test Set Design — Questions & Expected Answers (minimum 10, target 50)

& TESTING STRATEGY @& ADVERSARIAL & MONITORING
Unit Tests (tools): Edge Cases to Test:

Integration Tests (graph): Injection / Misuse Tests:

End-to-End Tests (API): Production Monitoring:

@ DESIGNER TIPS

Build your test set BEFORE building the agent. This forces clarity about what "correct" means.
Run the test set after every significant change. Accuracy drop = something broke.

LangSmith (free tier) gives full traces of every agent run. Enable it from day 1.

Measure P95 latency, not P50. P95 shows what your worst 5% of users experience.
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SECTION CHECKLIST
O All evaluation metrics defined with specific target values
O Test set designed (minimum 10 Q&A pairs with ground truth answers)
O Testing strategy defined: unit, integration, end-to-end, adversarial
O Monitoring plan documented (LangSmith, CloudWatch, error alerts)
O Cost per invocation estimated and budget limit set

O User feedback mechanism defined (rating widget, survey, or log review)
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PADDLE Design Sign-Off

All six PADDLE sections must be reviewed and signed off before any code is written. This ensures the team agrees on what
is being built, for whom, and how success is measured.

Section Key Decision Summary (fill in)

P — Problem
P [0 Complete [ Pending

A — Action
[ Complete [ Pending

D — Data

ﬂ D — Decision

[J Complete [ Pending
[ Complete [ Pending

L — Loop/State
L O Complete [ Pending

E — Evaluation
[0 Complete [ Pending

Approval Signatures

Designer / Developer ‘ Technical Lead Stakeholder / Product Owner
Name: Name: Name:
Date: Date: Date:
Signature: Signature: Signature:

£ Ready to Build?

All six PADDLE sections are complete. Design reviewed. Signatures obtained. Now open your IDE.
First file: config.py — database.py - tools.py - graph.py — main.py
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