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Everyone Has a Chatbot. Few
Have a Solution.

What We Built What Users Expect

A conversational interface that A system that takes action, cancels

answers questions, deflects orders, resolves disputes, updates

tickets, and generates responses. accounts, without a human in the
loop.

Industry data shows chatbot sessions still escalate to human agents.

Conversational # Actionable. That gap is the problem we're solving today.



Why Most Chatbots Fail

No Real-Time Backend Connectivity

Bots operate on stale or static data, unable to query live

systems at the moment of need.

Answers Questions, Can't Execute Actions

It can tell you your order is delayed. It cannot reroute it,

refund it, or escalate it automatically.

Siloed from Core Systems

No connection to CRM, Order Management, Billing, or

Logistics. The bot exists in isolation.

Resolves the Conversation, Not the Problem

Sessions close as "resolved" while the underlying customer

issue remains open.



The Missing Layer: Deep Backend Integration

The Gap Between NLP and Action

Modern LLMs are exceptional at understanding intent. But intent
without execution is just conversation. Actionable Al means the bot can
read from and write to the systems that run your business.

Systems a production bot must connect to:

° CRM — customer profile, history, tier
° Order Management — status, eligibility, mutation
° Billing — invoices, credits, disputes

° Logistics — shipment tracking, ETAs, exceptions



Why Go for Backend Integrations?

Native Concurrency Low Latency

Goroutines make parallel API fan-out trivial no thread pools, Sub-millisecond overhead per goroutine. Critical when

no callback hell. composing 5+ downstream calls per bot turn.

Strong Typing Battle-Tested at Scale

Compile-time safety catches integration contract Powers high-throughput infrastructure at Uber, Cloudflare,

mismatches before they hit production. and Dropbox.



Architecture Overview: The Actionable AI Stack

User Interface &
Backend

Chat/voice/web and CRM,
OMS, Billing, Logistics

AI [ NLP Layer

LLM, intent classification,
entity extraction

Core Orchestration

API fan-out, caching, events,
auth

The Go Orchestration Service is the nervous system of the stack translating parsed intent into coordinated, authenticated, fault-tolerant backend operations.
Everything flows through it.



Integration Pattern: API Orchestration

"Cancel My Order"” Under the Hood

A single user intent triggers a coordinated sequence of downstream calls. Go's goroutines execute independent calls in parallel, then fan results back in via channels.

Cancellation call Intent detected
User requests
Execute order cancel cancellation
Fan-in aggregation Cancel Auth check
Order Flow Verify caller
Collect parallel results permissions
Eligibility rules OMS status
Determine refund Check order state

eligibility



Integration Pattern: Event-Driven Design

When Request-Response Isn't Enough

Complex workflows exceptions, multi-party updates, long-running
processes cannot be resolved in a single synchronous call. Message
queues decouple the bot from backend processing time.

° Kafka/NATS as the event bus

° Bot publishes an intent event; consumers react independently

° Example: Delivery exception — bot outreach + ticket creation +
ops alert, all from one event



Integration Pattern: Caching
Strategies

Redis-Backed Caching in Go

Every repeated backend call for the
same context is latency you can
eliminate. A Redis caching layer in Go
dramatically reduces load on

downstream systems.

o Cache: User profile, order
status, account tier

o Always fetch live: Payment
state, inventory, real-time
eligibility

° TTLstrategy: Short TTLs (30-
60s) for volatile data; longer for

reference data



Integration Pattern:

Streaming Live Context into the Bot

Static snapshots break trust. When a user
asks "Where is my package?", they expect the
answer current to the second, not cached
from an hour ago.

° WebSockets / SSE push live updates to
the chat Ul without polling

° Go channels manage the internal
pipeline from data source ingestion to
bot context enrichment

° Example: Live delivery ETA surfaced
inline as the conversation unfolds

Real-Time Data Pipelines

Source systems
GPS, inventory, billing

. . Go channel
Live push to user Real-Time R
D pipeline
WebSocket or SSE ata c ot
delivery Stream DA AL SR
handling
Bot response layer Context
enrichment
Generate contextual Merge user and live
reply context



Use Case: E-Commerce Order
Cancellation

Scenario: A user wants to cancel an order mid-fulfillment after payment,

before shipment.

@ S ® . &

Execute Initiate

Intent OMS Check Eligibility Cancel Refund

Go service handles auth, parallel OMS + billing calls, timeout propagation, and
idempotent retry all within a single request context. Outcome: zero-human

resolution.



Use Case: Billing Dispute
Resolution

Scenario

User disputes a charge. The bot must fetch billing history, evaluate resolution
rules, and either apply a credit automatically or escalate with full context pre-
populated.

Key Go patterns at work:

° Context propagation — deadline threading across service calls
° Timeout handling — billing APIs get 2s max; fallback to escalation
° Retry logic — exponential backoff with jitter on transient failures



Security Considerations

Auth Patterns

OAuth 2.0 with action-scoped tokens. Never grant a bot broader permissions than the specific action requires.

Audit Logging

Every bot-triggered transaction must be logged with actor, timestamp, payload hash, and outcome non-negotiable for compliance.

Input Validation

Sanitize and validate all user input at the Go layer before it reaches any downstream system. Prevent injection at the boundary.

Rate Limiting

Per-user and per-action rate limits prevent abuse. Token bucket patterns in Go are lightweight and effective.

PII Handling

Mask, tokenize, or exclude Pll from logs and caches. Data minimization is the first line of defense.



Key Takeaways

1 Integration depth determines resolution rate, not the LLM

The model gets you intent. The backend integrations get you outcomes.

2  Go's concurrency model is a natural fit for orchestration-
heavy bots

Goroutines, channels, and sync .WaitGroup make fan-out patterns elegant
and safe.

3 Design for failure from day one

Timeouts, retries, and circuit breakers are not optimizations they are
correctness requirements.

4  Start with one high-value integration, prove it, then scale

Pick the workflow with the highest escalation rate. Solve that. Build the
pattern. Repeat.



Thank You!

Swati Kumari
Product Manager - NucleusTeq
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