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ABSTRACT / EXECUTIVE SUMMARY

This internship report presents the work completed during Al & LLM Summer School 2026 in the
area of generative Al, large language models, workflow automation and intelligent agents. The
central technical theme was the design of an Al-powered customer support and customer success
automation suite. The solution combines event-driven n8n workflows with a multi-agent decision
layer, local and cloud model integrations, secure human approval controls, structured data storage

and professional reporting.

The first major project, Al Customer Support Automation Platform, uses five independent n8n
workflows with twenty-five nodes to perform ticket intake, duplicate prevention, Al classification,
priority assignment, skill-based routing, escalation, customer communication and SLA analytics. The
second major project, Al Customer Success Manager, uses six specialist agents and eight tools to
evaluate Saa$S account health, identify churn risk, recommend interventions, retain session memory

and request human approval before side-effecting actions.

The internship also produced twelve supporting applied projects spanning Python notebooks,
Hugging Face multimodal pipelines, Telegram and Slack interfaces, Vapi and ElevenLabs integrations,
reusable n8n templates, Clay Al enrichment, CrewAl collaboration, civic technology, student-success

product design and automated professional publishing.

The work demonstrates how Al systems can be made useful in operational settings by combining
model reasoning with deterministic scoring, schema validation, audit trails, human oversight and
reproducible offline demonstrations. The final outcome is a documented portfolio of deployable
workflows, tested agent components, public repositories, recorded demonstrations and professional

project evidence.

Keywords

Generative Al, large language models, n8n, OpenAl Agents SDK, Gemini, Hugging Face, workflow automation,

customer support, customer success, human-in-the-loop, Python, GitHub.
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CHAPTER 1

Introduction

Chapter overview

This chapter introduces the programme context, internship purpose, objectives, scope, duration and structure
of the report.

1.1 Background

Generative Al and large language models have moved from experimental chat interfaces into
workflow automation, decision support, knowledge retrieval and multi-agent applications.
Organizations increasingly require systems that can combine Al reasoning with business rules,
databases, APIs, auditability and human oversight. Customer support and customer success are
suitable domains because they involve high volumes of text, repeated decisions, diverse stakeholder

needs and measurable service outcomes.

Al & LLM Summer School 2026 provided a structured environment to learn these technologies
through notebooks, platform assignments, integrations, bots, certifications and final capstone
projects. The programme emphasized building working artifacts, documenting them clearly and
presenting outcomes through GitHub, Google Drive, demonstrations and professional

communication.

1.2 Purpose of the Internship

The purpose of the internship was to develop practical competence in Al application engineering and
automation. The work connected foundational programming with low-code orchestration, model
APIs, multimodal pipelines, intelligent agents, interface development, deployment and technical

documentation.

1.3 Internship Objectives

e Strengthen Python programming, notebook execution and reproducible experimentation.

eUnderstand generative Al, LLM prompting, transformers, structured outputs and model limitations.

eDesign event-driven business automations using n8n workflows, webhooks, schedules and
integrations.

*Build a multi-agent application with specialist roles, tools, handoffs, memory and human approval.

eDevelop secure bots and interfaces for Telegram, Slack and Gradio.

e Apply version control, testing, documentation, presentation and professional publishing practices.
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1.4 Scope of Work

The internship scope covered training assignments and two integrated capstone systems. Supporting
work included Python notebooks, Hugging Face pipelines, n8n templates and integrations, voice-
agent configuration, research enrichment, bot interfaces, Al course certificates, project

documentation, demonstrations, GitHub publication and LinkedIn project posts.

1.5 Internship Duration

The core internship followed a six-week structure during Summer 2026, followed by a final
packaging, publication and documentation phase. The learning plan progressed from orientation and

tool training to requirement analysis, development, testing, deployment and reporting.

1.6 Organization of the Report

Chapters 2 and 3 describe the internship plan and training phase. Chapter 4 presents the system
design, implementation and results. Chapter 5 records the weekly work log. Chapters 6 to 9 discuss
challenges, skills, learning outcomes and self-assessment. Chapter 10 concludes the report and
identifies future improvements. The appendices provide repository links, LinkedIn posts,

screenshots, selected code and reference material.
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CHAPTER 2

Internship Overview

Chapter overview

This chapter summarizes the internship details, responsibilities, expected deliverables and six-week work plan.

2.1 Internship Details

Field Details

Programme Al & LLM Summer School 2026

Host institution Indian Institute of Technology Jammu

Student Krishna Tayal

Mode College - Offline

Core duration Six-week structured internship, Summer 2026

Primary domain Generative Al, LLMs, workflow automation and intelligent agents
Report theme Applied Generative Al, LLM Agents and Workflow Automation

2.2 Internship Objectives

The operational objective was to produce working, reviewable Al systems rather than isolated
demonstrations. Each project was expected to have a clear problem statement, architecture,

implementation, validation evidence, deployment path and submission package.

2.3 Roles and Responsibilities

® Analyze requirements and translate them into workflow and agent components.
eDevelop Python notebooks, automation workflows, agent tools and interface code.

¢ Configure model, voice, messaging and Google Workspace integrations securely.

e Create diagrams, documentation, presentations and recorded demonstrations.
eValidate outputs, test error paths and maintain human control over sensitive actions.
e Publish versioned repositories and communicate projects through LinkedIn posts.

2.4 Expected Deliverables

Deliverable group Expected output

Training artifacts Python notebooks, certifications, tool assignments and course evidence
Automation portfolio n8n integrations, bots and ten reusable workflow templates
Al pipeline portfolio Text, image, audio and video pipeline demonstrations

Page 9



Al & LLM SUMMER SCHOOL 2026 | INTERNSHIP REPORT

Deliverable group Expected output

Capstone 2 Al Customer Support Automation Platform using n8n
Capstone 3 Al Customer Success Manager using the Agents SDK
Professional evidence GitHub repositories, Drive packages, presentations, videos and LinkedIn posts
2.5 Weekly Timeline
Week Phase Activities Approx. hours
P i ion, Pyth lab, Al tool ifi
Week 1 Orientation and training rogramme orientation, Python/Colab, Al tools, certificates and 30
setup
Week 2 R eTE e Stakts:holders, problem statements, workflow mapping and project 30
architecture
Week 3 Development n?n v.vorkﬂows, Telegram bot, Vapi, ElevenLabs and Hugging Face 32
pipelines
A DK health i | |
Week 4 s develsmra: gents SDK system, health scoring, tools, memory and approva 34
controls
Week 5 Testing and deployment Validation, Docker/local deployment, GitHub publication and demos 30
Week 6 Documentation Report?, presentations, screenshots, LinkedIn posts and final o4
packaging

Total engagement

The six-week plan represents approximately 180 hours of guided learning, independent implementation,
testing, documentation and project communication.
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CHAPTER 3

Training and Learning Phase

Chapter overview

This chapter records the orientation, tools, platforms, technical concepts and documentation practices studied
before and during project implementation.

3.1 Orientation Program

The orientation phase introduced the internship structure, submission expectations, collaborative
learning process and safe use of Al tools. Early assighments emphasized exploring multiple Al
platforms, comparing their capabilities, recording outputs and developing confidence with prompt-

driven workflows.

3.2 Tools Learned

Category Tools / platforms

Programming and notebooks Python, Google Colab, Jupyter notebooks

Automation n8n, webhooks, schedules, Data Tables and workflow templates
Models and pipelines Hugging Face Transformers, Gemini, Ollama, structured outputs
Agents OpenAl Agents SDK, LangChain concepts, CrewAl setup
Interfaces and bots Gradio, Slack Bolt, Telegram, aiogram

Voice and enrichment Vapi, ElevenLabs, Clay Al

Engineering Git, GitHub, Docker Compose, PostgreSQL, SQLite
Documentation Google Drive, PowerPoint, diagrams, recorded demos, LinkedIn

3.3 Software and Platforms Used

Development took place across Google Colab, local Python environments, n8n, GitHub and Google
Drive. Docker Compose was used for the self-contained n8n demonstration environment. SQLite
supported agent memory, PostgreSQL supported structured support-platform persistence, and

JSON/CSV files supported reproducible offline evidence.

3.4 Technical Concepts Studied

*Prompt design, LLM response control and schema-constrained JSON outputs.
eTransformer pipelines for text, image, audio and video tasks.
eEvent-driven workflow design using triggers, branches, retries and scheduled jobs.
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* Multi-agent orchestration using manager-as-tools and decentralized handoffs.

¢ Deterministic health scoring combined with language-model explanation and planning.
e Human-in-the-loop controls, session memory, audit logging and least-privilege secrets.
e Software packaging, tests, reproducible offline demos and submission integrity.

3.5 Documentation Reviewed

Implementation decisions were supported by platform documentation for n8n workflows and
integrations, Hugging Face pipelines, the OpenAl Agents SDK, Gemini model access, Slack Bolt,
Telegram aiogram, Docker, PostgreSQL and GitHub. Project-specific READMEs, architecture notes,

validation reports and setup guides were maintained alongside the source code.

SOURCE EVIDENCE

Hugging Face Multimodal Pipelines

Executed notebook evidence

PROJECT SOURCE

#1. Text Lowercasing

textl = "Hello, World world"

print(textl.lower())

text2 = "NLP Is FuN"

print(text2.lower())

textl = "hello!!! How are you?"
print(textl.translate(str.maketrans('', '', string.punctuation)))
text2 = "NLP Is FuN"

print(text2.translate(str.maketrans('*, '', string.punctuation)))
textl = "NLP 101 is easy"

print(re.sub(r'\d+', '', textl))

text2 = "I scored 95 marks"

print(re.sub(r*\d+*, '*, text2))

textl = "NLP is amazing"

print(word_tokenize(text1))

text2 = "I love AI. Added more content"
print(word_tokenize(text2))

textl = "NLP is amazing"

hello, world world
nlp is fun

hello How are you
NLP Is FuN

NLP is easy

I scored marks

[nltk_datal Downloading package punkt_tab to /root/nltk_data...

Krishna Tayal - S526 Al/LLM Summer School

Figure 3.1 - Executed Hugging Face pipeline evidence used during the training phase.
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CHAPTER 4

Project Work

Chapter overview

This chapter presents the problem statement, objectives, architecture, workflow, technology stack,
implementation modules, algorithms, integrations, deployment and final results of the internship project.

4.1 Project Introduction

Problem Statement

Customer support and customer success teams often work with disconnected channels, inconsistent
priority decisions and fragmented customer data. Manual triage slows acknowledgement, duplicate
tickets consume time, critical cases can be overlooked, and account health reviews depend on
subjective judgment. Fully autonomous Al is also inappropriate for high-impact actions such as

escalation or scheduling without human approval.

Objectives

e Centralize request intake and prevent duplicate support records.

e Classify tickets by category, priority, sentiment and summary using structured Al output.
e Route tickets and customer-success work to the most relevant specialist.

e Calculate a transparent account health score and recommend interventions.

*Preserve human approval for sensitive actions and maintain an audit trail.

eProvide reproducible demonstrations, documentation and public project evidence.

Scope

The implemented scope includes website/webhook intake, Al triage, skill-based routing, human
escalation, customer updates, SLA analytics, customer-health assessment, product and support
analysis, success planning, approved scheduling/escalation, session memory and audit logging.
Supporting modules include Telegram and Slack interfaces, multimodal pipelines, voice-agent

integrations and research-enrichment evidence.

4.2 System Design

Overall Architecture

The solution follows a layered architecture. n8n receives and validates events, the Al triage and
Agents SDK layers perform classification and specialist reasoning, tools read or update operational
data, human approval protects sensitive actions, and the persistence layer records accounts, tickets,

metrics and audit events.
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User Channels

Ticket, messa

ge, command

n8n Intake Layer

Validation and Routing

Al Triage Service

Agents SDK Manager

_—

Support Specialist

Customer Success
Specialist

T

Knowledge Specialist

~—

Response and Action Tools

Account and Ticket Store

Human Approval Gate

Analytics and Audit Log

Customer Update

Figure 4.1 - Overall architecture of the Al support and success automation suite.
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Workflow Diagram

The end-to-end workflow begins with request validation and branches according to support, success-

risk or knowledge needs. A specialist agent prepares an action, approval is requested when required,

and the final outcome is communicated and recorded.

Receive Request

A

‘ Validate Input ‘

Request Type

Support issue Success risk

Classify Priority ’ Score Account Health

Knowledge question

Retrieve Knowledge ‘

A

Select Specialist Agent

A

Draft Response or Action

Approval Needed

Yes

—
|

v _

No Human Review

\_J

Execute Action
Y

Notify User

v

‘ Store Outcome and Metrics

Figure 4.2 - End-to-end request triage, approval and execution workflow.
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Use Case Diagram

The principal actors are customers, support executives, customer-success managers and

administrators. The platform provides each actor with a controlled set of interactions while keeping

workflow management and auditing separated from customer-facing operations.

/{ Submit Support Request

Customer

Receive Status Update

Review Al Draft

Support Executive

\' Approve Sensitive Action  ——__

Al Support and Success
Platform

/—’} Review Health Score V

\’ Launch Retention Action

Customer Success
Manager

Manage Workflows

Administrator

Review Audit Log

Figure 4.3 - Use-case map for the main actors and system functions.
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Database and Entity Design

The logical data model connects customer accounts with interactions, tickets and health scores.
Agent actions can require approvals, health scores can trigger success plays, and every operational
side effect is represented by an audit event. The n8n demonstration uses PostgreSQL for support
records, while the agent project uses SQLite for session memory and JSONL for the append-only

side-effect log.

Customer Account

has many has many

has one Interaction ’ Support Ticket

\

|nforms creates uses

Health Score Agent Action Knowledge Item
triggers may reqwre \

Success Play Approval writes
writes\ writes
Audit Event

Figure 4.4 - Logical entity and relationship model.
Component / Class Design

The Agents SDK project is divided into data models, scoring logic, tools, agent definitions, data
access, session handling, validation and command-line interfaces. Pydantic models define
CustomerAccount, HealthAssessment, InterventionPlan and AccountHealthReport. This separation

keeps deterministic business logic independent from model reasoning and presentation code.

4.3 Technology Stack
Programming languages Python, JavaScript expressions, SQL, JSON
Automation framework n8n with webhooks, schedules, branching, retries and Data Tables
Agent framework OpenAl Agents SDK with LiteLLM model adapter
Models Gemini for agent runs; local Ollama qwen2.5:3b for structured triage
Libraries Pydantic, pytest, aiogram, Gradio, Slack Bolt, Transformers
Databases PostgreSQL, SQLite, JSON/CSV and n8n Data Tables
Cloud / integrations Google Drive, Google Sheets, Google Calendar, Vapi, ElevenLabs
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Layer Technology

Version control Git and GitHub

Deployment tools Docker Compose, local n8n runtime and command-line validation

4.4 System Implementation

Module 1 - n8n Customer Support Automation

The n8n capstone is implemented as five independent workflows with exactly twenty-five nodes.
Ticket Intake and Registration receives a support request, normalizes input and creates a twenty-
four-hour duplicate fingerprint. Al Classification and Prioritization requests structured triage from a

local model, validates the schema and saves category, priority, sentiment and summary fields.

Agent Assignment and Escalation selects an available agent using skill and workload signals,
branches on risk and creates a manager-review event when needed. Customer Communication and
Feedback updates ticket state and requests feedback after resolution. SLA Monitoring and Analytics
checks overdue work every six hours and produces KPI snapshots for Google Sheets, Google Drive
and PostgreSQL.

WORKFLOW 01-02

Intake protects data quality before Al triage begins

01 Ticket Intake & Registration 02 Al Classification & Prioritization

«  Webhook receives the customer request «  Ollama API returns structured JSON
Normalizes email, subject, message, source - Validates the full triage schema

- Creates a 24-hour duplicate fingerprint - Saves category, priority, sentiment, summary

« Stops duplicates and starts Al triage « Retries three times; safe fallback remains

Outcome: every accepted ticket has a single record and a consistent triage result before routing.

06

Figure 4.5 - Intake and Al classification stages of the n8n capstone.

Module 1 output

Five importable workflow exports, twenty-five nodes, database schema, integration guide, validation evidence,
dashboard/API demo, presentation and narrated video.
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Module 2 - Al Customer Success Manager

The Agents SDK capstone coordinates six specialists: Customer Health, Product Expert, Support
Assistant, Escalation Manager, Success Planner and Analytics. Eight tools provide customer profile,
usage, support history, product knowledge, health scoring, success planning, follow-up scheduling

and escalation.

Two orchestration patterns were implemented. In the manager pattern, the Al Customer Success
Manager retains control and calls specialists as tools. In the handoff pattern, a triage agent transfers
a focused request directly to the appropriate specialist. SQLiteSession preserves multi-turn context,

while Pydantic schemas validate health, intervention and final report objects.

approve / reject N
Escalation Manager
J

[\
o Product Expert

'

L ¥

[
o o

’

— B
i Al Customer Success Manager L Support Assistant

rN

: /
1§ manager orchestration 0 s Blhellieels T
N profiles - usage - tickets - KB Dl ¥
health - plan - follow-up - escalation 9

/ﬁ
(Em—— —
| Triage Agent F ,,,,,

| handoffs

%

_ _» Customer Health
§ /

Customer Success Manager
Human reviewer

Structured AccountHealthReport

Figure 4.6 - Multi-agent architecture with tools, memory, outputs and human review.

Scheduling and escalation tools declare mandatory approval. The command-line interface exposes
the exact pending action, records the user decision and resumes the same run state. This approach

provides useful autonomy without removing accountability.
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Memory preserves context; approval preserves accountability

SQLite session memory Human-in-the-loop

The SDK stores each turn by session ID, Scheduling and escalation declare
enabling multi-turn account reviews needs_approval=True. The CLI exposes
without manual transcript replay. arguments, records the choice, and

resumes safely.

Figure 4.7 - Session memory and human-approval design.

Module 2 output

Six specialist agents, eight tools, two orchestration patterns, SQLite memory, structured reports, approval

controls, tests, documentation, presentation and narrated demo.

Module 3 - Interfaces, Pipelines and Integrations

The supporting interface module demonstrates how the core Al and automation concepts can be
exposed through different channels. A Telegram command bot provides message-driven
automation. A Gradio and Slack implementation shares a secure reply engine and defines
application-mention and direct-message handlers. Hugging Face notebooks demonstrate text,
image, audio and video pipeline patterns. Vapi and ElevenLabs evidence covers voice-agent and
conversational configuration, while Clay Al supports structured company research and outreach

enrichment.
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SOURCE EVIDENCE

Gradio + Slack Al Bot

Executed notebook evidence

PROJECT SOURCE

# %pip install -q transformers accelerate torch sentencepiece gradio slack-bolt

SLACK_BOT_TOKEN = get_secret ('SLACK_BOT_TOKEN')

SLACK_APP_TOKEN = get_secret ('SLACK_APP_TOKEN')
'SLACK_BOT_TOKEN_configured': bool(SLACK_BOT_TOKEN),
*SLACK_APP_TOKEN_configured*: bool(SLACK_APP_TOKEN),
from transformers import pipeline
generator = pipeline('text-generation', model=MODEL_ID)
deterministic_reply(message):
message = (message or '').strip()
commands

'/about': 'SS26 secure Gradio + Slack AI Bot by Krishna Tayal.',
if message.lower() in commands:
return commands [message. lower()]
return f'SS26 AI Bot received: {message}' if message else 'Please send a
message. '
def generate_reply(message):
return deterministic_reply(message)
message,
return result[@] ['generated_text'].strip()

{*SLACK_BOT_TOKEN_configured': False, 'SLACK_APP_TOKEN_configured': False,
'secrets_printed': False}
PASS: shared reply engine

Gradio callback is defined

Slack app_mention and direct-message handlers are defined

no token value was printed or embedded

Krishna Tayal - $526 Al/LLM Summer School

Figure 4.8 - Secure Gradio and Slack bot implementation evidence.
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Supporting Applied Project Portfolio

Beyond the two final capstones, the internship produced a connected portfolio of automation,

conversational Al, multimodal, research and product-design projects. The summaries below identify

the practical problem addressed, the implementation contribution and the evidence prepared for

evaluation. This section converts the supporting work from a list of links into a reviewable

engineering record.

Portfolio review 1 of 4

Project

Problem / objective

Implementation contribution

Evaluation evidence

Telegram Al Command
Bot

Provide a lightweight chat
interface for structured Al
requests.

An n8n Telegram trigger validates commands,
preserves sender context, routes supported
requests to Gemini and formats concise chat
responses.

Importable workflow,
demo request/response,
validation notes, GitHub
repository and LinkedIn
evidence.

Vapi Voice Assistant

Connect natural voice
conversations to repeatable
business actions.

Vapi conversation context is normalized by
n8n and routed to meeting, pricing, support,
lead-capture or general-answer branches with
human escalation.

Assistant configuration,
workflow export, setup
guide, screenshots and
published project post.

ElevenLabs
Conversational Workflow

Turn caller messages into
dependable structured
actions.

A blocking webhook accepts payload variants,
normalizes them to a stable JSON contract
and routes lead, lookup and general-response
paths.

Two importable workflow
configurations, agent
screenshot,
documentation and
LinkedIn evidence.
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Portfolio review 2 of 4

Project

Problem / objective

Implementation contribution

Evaluation evidence

10 Reusable n8n
Templates

Reduce the time required to
start common automation
tasks.

Ten documented patterns cover monitoring,
APIs, data transformation, notifications and
repeatable business workflow structures.

JSON template collections,
execution summaries,
representative
screenshots and project
publication.

Automated LinkedIn
Publishing

Create a repeatable path
from scheduled content to
authenticated publishing.

A scheduled n8n flow prepares the post
payload, uses OAuth-based LinkedIn access
and records publishing status and failure
information.

Workflow documentation,
content assets and
published activity on the
student LinkedIn profile.

Gradio + Slack Al Bot

Expose one secure generation
function through web and
workplace-chat interfaces.

The notebook connects a Gradio Ul and Slack
event handlers to Hugging Face text
generation while reading credentials from
secret storage.

Credential-safe executed
notebook, event-handling
code, output screenshot
and dedicated project
post.
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Portfolio review 3 of 4

Project

Problem / objective

Implementation contribution

Evaluation evidence

Telegram + Al Pipelines
Bot

Make multimodal model
actions available through
simple chat commands.

Telegram commands select text, image, audio
or video processing; validation prepares
inputs and returns progress, results and safe
errors.

Executed notebook,
multimodal command
evidence, screenshots and
project publication.

Hugging Face Multimodal
Pipelines

Compare reusable inference
patterns across four media
categories.

A Colab notebook applies task-specific
preprocessing and pretrained pipelines to
text, image, audio and video inputs, then
records model outputs.

Rerun notebook with
student-owned metadata,
saved outputs, Drive
evidence and LinkedIn
post.

Clay Al Company
Research

Convert incomplete company
records into structured
research data.

A two-part enrichment workflow gathers
company context, normalizes required fields
and produces a reviewable CSV for outreach
analysis.

Structured dataset,
enrichment screenshot,
assignment evidence and
professional project post.
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Portfolio review 4 of 4

Project

Problem / objective

Implementation contribution

Evaluation evidence

CrewAl Career Roadmap
Team

Demonstrate role-based
collaboration between
specialist agents.

Research, skill-gap analysis, learning-path and
synthesis agents work through explicit tasks
and combine results into a sequenced
roadmap.

Executed notebook, final-
output evidence,
architecture explanation
and LinkedIn publication.

SuccessAl Student
Success Platform

Support students before
academic risk becomes
failure.

The concept combines explainable support
signals, personalized planning, Al mentoring
and advisor workflows while keeping
intervention human-led.

Six prototype views, ten-
slide capstone
presentation, ethics
roadmap, evidence PDF
and project post.

Nadi Rakshak

Create public accountability
for visible river-pollution
reports.

The product concept combines geo-tagged
citizen evidence, transparent confidence
scoring, human review, a public heatmap and
Reported-to-Resolved states.

Problem research, product
narrative, risk matrix, data
schemas, interface
evidence and hackathon
presentation.
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Engineering Quality, Safety and Evaluation

The portfolio was evaluated as a set of engineering artifacts rather than only as model

demonstrations. Particular attention was given to boundary validation, recoverable failure behavior,

secure credentials, deterministic business rules, human oversight and reproducibility.

Quality co

Implementation

Reason

Input contracts

Webhook and bot payloads are normalized before
downstream use.

Reduces connector-specific errors and
makes tests repeatable.

Structured model output

Schemas constrain categories, scores and reports;
invalid output enters a safe fallback.

Prevents malformed model text from
silently driving operations.

Deterministic decisions

Duplicate fingerprints, health scores and routing
conditions are calculated outside the LLM.

Keeps measurable business logic
explainable and testable.

Human approval

Scheduling and escalation actions pause before side
effects.

Preserves accountability for consequential
customer actions.

Secret management

Tokens and keys are loaded from environment
variables, Colab Secrets or platform stores.

Keeps public notebooks and repositories
credential-safe.

Reproducibility

Offline demos, sample data, validation notes,
screenshots and checksums accompany major
projects.

Allows evaluation even when an external
API or account is unavailable.

Evaluation boundary

performance remain future evaluation work.

The submitted systems demonstrate correct functional behavior and engineering controls using representative
data. They are not presented as production load-tested services; latency, concurrency, cost and service-level

4.5 Algorithms and Models Used

Customer Health Scoring

The account health score is deterministic and transparent. It combines login recency, feature

adoption, seat utilization, NPS sentiment and support burden. The score is calculated before an LLM

explains the risks or recommends an intervention, which prevents the model from inventing the

numerical result.

Signal Weight Purpose
Login recency / activity 25% Penalizes long periods without product activity
Feature adoption 25% Measures adoption of available product capability
Seat utilization 20% Measures active seats relative to licensed seats
NPS sentiment 15% Normalizes customer sentiment into the score
Support burden 15% Accounts for open and high-priority tickets
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Scores below 40 are classified as critical, 40-59 as high risk, 60-74 as medium risk and 75 or above as
low risk. Recommended actions are generated from explicit drivers such as login inactivity, low

adoption, underused seats, severe support load, negative NPS or an approaching renewal.

Ticket Triage and Routing

Ticket triage uses a strict JSON schema for category, priority, sentiment, confidence and summary.
Invalid or unavailable model output follows a deterministic fallback. The routing stage combines
classification with agent skill and workload signals. Critical, low-confidence and policy-sensitive cases

are escalated rather than resolved automatically.

Duplicate Prevention and SLA Monitoring

A normalized fingerprint prevents equivalent requests from creating duplicate records within a
twenty-four-hour window. Scheduled SLA monitoring checks overdue work every six hours and
produces auditable KPI snapshots. Retry policies are applied to critical API calls and workflow
handoffs.

4.6 APIs and Integrations

API / integration Role in the solution

n8n webhooks Receive external support requests and trigger workflow execution
Ollama API Local structured ticket triage using qwen2.5:3b

Gemini via LiteLLM Language-model provider for the live Agents SDK path

Google Calendar Create review events for approved escalations

Google Sheets and Drive Store KPI snapshots and timestamped archives

Telegram / aiogram Message and command interface

Slack Bolt / Socket Mode Mention and direct-message interface

Vapi and ElevenLabs Voice and conversational-agent configuration

4.7 Deployment

The n8n capstone provides a self-contained Docker Compose demonstration environment with a
dashboard, API, database and imported workflows. The dashboard runs locally, while n8n exposes
the production-style intake webhook. Optional Google OAuth credentials can be added through n8n

without storing secrets in workflow exports.

The Agents SDK project supports both live and offline execution. The offline demo runs the same
data and scoring layer without a network key and produces JSON and Markdown reports. The live

CLI uses a configurable Gemini model, persistent SQLite session and approval flow. Both projects are
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published in public GitHub repositories and packaged in public Google Drive folders with ZIPs,
presentations, README files and videos.

4.8 Final Output, Performance and Results

Output area Validated result

n8n capstone 5 workflows, 25 nodes, local dashboard/API/database, deck and demo video
Agents capstone 6 specialists, 8 tools, memory, structured reports, approvals, 4 passing tests

Automation portfolio Telegram bot, Vapi, ElevenLabs, 10 n8n templates and LinkedIn automation

Al pipeline portfolio Text, image, audio and video pipeline evidence

Applied research and interfaces | Nadi Rakshak, SuccessAl, Clay Al, CrewAl and secure Gradio/Slack work

Professional publication Public GitHub repositories, Drive packages and 13 project-specific LinkedIn posts

Functional validation focused on correctness, reproducibility, schema compliance, error handling
and secure approval behavior. The projects are demonstrations rather than production load-tested
services; future benchmarking can measure throughput, concurrency, cost and service-level

performance under realistic traffic.
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CHAPTER 5

Weekly Work Log

Chapter overview

This chapter provides a week-wise record of activities, learning outcomes and approximate engagement hours.

Week Activity Key learning Hours

Orientation, Al tools, Python and Colab setup, Prompting discipline, notebook execution,

Week 1 . . . . 30
foundational assignments documentation habits
Stakeholder analysis, capstone selection, Requirement decomposition and system

Week 2 . . . 30
workflow and architecture design thinking
Built n8n support workflows, Telegram bot, Vapi | Triggers, branches, retries, APl integration and

Week 3 . . 32
and ElevenLabs evidence secret handling

Week 4 Built multi-agent customer-success project and Agents, tools, handoffs, structured outputs, 34
Hugging Face pipelines scoring and memory
Testing, Docker/local deployment, validation Reproducible builds, tests, deployment checks

Week 5 . o . 30
and GitHub publication and version control

Week 6 Presentations, demos, screenshots, LinkedIn Technical storytelling, visual evidence and o4

posts and final report

submission quality

Week-wise Reflection

The work progressed from broad tool exploration to increasingly structured engineering. Early weeks

focused on fluency and setup. Middle weeks required architectural choices and implementation.

Final weeks emphasized validation, security, communication and packaging. This progression made

the relationship between coding, automation, Al reasoning and professional delivery clear.

Page 29




Al & LLM SUMMER SCHOOL 2026 | INTERNSHIP REPORT

CHAPTER 6

Challenges Faced

Chapter overview

This chapter describes the technical, communication and time-management challenges encountered and the
methods used to resolve them.

Challenge Impact Resolution
Inteeration reliabilit Different services use different payloads, Normalized input schemas, isolated connectors and
& Y credentials and error behavior. added deterministic fallbacks.
Model responses can be malformed or Used strict schemas, validation and safe fallback
Structured Al output . . e
invalid JSON. classifications.
Autonomous scheduling or escalation can Marked side-effecting tools as approval-required and
Human control . . .
create operational risk. recorded audit events.
Multi-turn agent work requires context Used SQLite sessions for context and excluded runtime
State and memory R . .
without exposing secrets. state from repositories.
Submission Artifacts existed across notebooks, Drive, Created standardized folders, README files, link indexes
consistency GitHub and presentations. and checksums.
. Several platforms and deliverables had to Used a weekly plan, prioritized capstones and reused
Time management . .
be completed in parallel. shared documentation assets.

Problem-Solving Approach

Reproduce the issue with the smallest possible input.

Separate model behavior from deterministic business logic.
Validate data at system boundaries before the next workflow stage.
Prefer recoverable fallbacks and human review for uncertain cases.

ok Db e

Document the final command, configuration and evidence after resolution.
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CHAPTER 7

Skills Developed

Chapter overview

This chapter summarizes the technical and professional capabilities strengthened during the internship.

7.1 Technical Skills

Skill area Capability developed

Programming Python functions, data models, notebooks, JSON handling and CLI workflows
Databases PostgreSQL schema use, SQLite session memory, JSONL audit logs and CSV evidence
Artificial intelligence LLM prompting, structured outputs, transformers, agent tools and health scoring
Automation n8n triggers, webhooks, sub-workflows, branching, retries, schedules and integrations
Cloud and APIs Google Workspace integrations, Gemini, Vapi, ElevenLabs, Slack and Telegram

Version control Git repository structure, GitHub publication, validation and secret-safe packaging
Tools Docker Compose, Gradio, Hugging Face, LangChain concepts, CrewAl and diagramming

7.2 Professional Skills

e Communication: converted technical implementation into README files, presentations, demos and
public posts.

eTeamwork: used peer discussion and feedback to refine project scope and evidence.

e eadership: owned the final structure, testing and delivery of both capstones.

*Presentation: prepared project decks, narrated demonstrations and visual explanations.

*Time management: balanced training, implementation, certification and publication work.

e Critical thinking: separated evidence, assumptions, business rules and model-generated output.
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CHAPTER 8

Learning Outcomes

Chapter overview

This chapter connects academic concepts with industry-oriented engineering practices, ethics, collaboration
and career insights.

8.1 Academic Concepts Applied

The internship applied programming fundamentals, data structures, APls, databases, software
modularity, testing and system design. Al concepts included transformer pipelines, prompt design,

classification, sentiment, structured generation, deterministic scoring and agent orchestration.

8.2 Industry Exposure

The projects reflected common industry requirements: multiple channels, external integrations,
persistent state, auditability, safe fallbacks, approval controls, deployment instructions and
measurable operational outcomes. Packaging projects for public review also demonstrated the

importance of documentation and reproducibility.

8.3 Best Practices Learned

eKeep credentials in secret stores or environment configuration, never in source files.
eValidate untrusted input and model output before downstream execution.

e Use deterministic logic for scores and high-impact decisions.

ePlace human approval before side effects that affect customers or operations.
*Maintain tests, README files, architecture diagrams and reproducible demos.
eTreat communication and evidence quality as part of engineering quality.

8.4 Professional Ethics

Responsible Al requires transparency about what a model can and cannot decide. The projects keep
sensitive actions under human control, minimize data shared with models, avoid embedding
credentials and preserve an audit trail. These choices reduce privacy, security and accountability

risks.

8.5 Team Collaboration and Career Insights

The programme showed that Al application development combines software engineering,
automation, product thinking and communication. The experience strengthened my interest in Al
product development, workflow automation and full-stack systems that integrate models with

reliable operational tools.
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CHAPTER 9

Self Assessment

Chapter overview

This chapter reflects on strengths, areas for improvement and the overall internship experience.

9.1 Strengths

e Strong willingness to explore unfamiliar platforms and connect them into working systems.
¢ Ability to move from a broad problem statement to modular workflows and agent roles.

e Attention to documentation, submission packaging and professional project presentation.
e Security awareness around credentials, approval controls and public repositories.

e Persistence in testing, rerunning and validating artifacts across multiple environments.

9.2 Areas for Improvement

eDevelop deeper production benchmarking for concurrency, latency, cost and reliability.

e |mprove automated integration testing across n8n, model providers and messaging platforms.

e Strengthen frontend engineering for richer operational dashboards and user interfaces.

e Study evaluation methods for LLM quality, hallucination detection and prompt regression testing.
®Gain more experience with cloud deployment, observability and production security controls.

9.3 Reflection on the Internship Experience

The internship transformed a broad interest in Al into a clearer engineering workflow: understand
the user problem, define measurable objectives, design the system, separate deterministic and
model-driven behavior, test failure paths, protect sensitive actions and communicate the result.
Building complete capstone packages was especially valuable because it required technical depth

and disciplined presentation at the same time.
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CHAPTER 10

Conclusion and Future Scope

Chapter overview

This chapter summarizes the internship contribution and identifies practical improvements and career
directions.

10.1 Conclusion

Al & LLM Summer School 2026 provided a practical pathway from Al foundations to integrated
applications. The internship resulted in an Al-powered support and success automation suite,
supported by Python notebooks, multimodal pipelines, bots, voice integrations, data enrichment,

documentation, public repositories, demonstrations and professional posts.

The most important learning was that useful Al applications require more than a model call. Reliable
systems need clean input, deterministic rules, structured outputs, error handling, memory, secure
credentials, human approval, persistence, testing and clear documentation. The capstone projects

demonstrate these principles through n8n workflow automation and an Agents SDK application.

10.2 Future Improvements

eDeploy the systems on managed infrastructure with HTTPS, authentication and observability.
¢ Add production CRM, help-desk and analytics connectors with least-privilege access.

*Create automated evaluation datasets for triage quality and agent recommendations.

e Add load tests, cost dashboards, tracing and service-level monitoring.

eExpand the interface layer with a web dashboard and role-based operational views.
eImprove retrieval with vector search and governed knowledge-base updates.

10.3 Recommendations

Future programme batches can benefit from shared evaluation rubrics, reference payloads for
integrations, small production-style datasets and scheduled architecture reviews. A final
demonstration checklist that covers security, validation, deployment and evidence would help

students present more consistent projects.

10.4 Career Plans

| plan to continue developing skills in Al product engineering, agentic systems, automation, full-stack
development and cloud deployment. The portfolio created during this internship provides a
foundation for internships and projects that require practical integration of Al models with real

software systems.
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APPENDIX A

Evidence and Repository Links

Chapter overview

This appendix provides the primary submission, Google Drive and GitHub links for evaluator access.

Master Summer School 2026 evidence folder Open Drive
Capstone 2 - n8n Customer Support Automation Open Drive
Capstone 3 - Al Customer Success Manager Open Drive
Al First Hackathon - Nadi Rakshak Open Drive
Python and Colab work Open Drive
Hugging Face pipelines Open Drive
Capstone submission-links document Open document

GitHub Repositories

Repository GitHub

§526 Al/LLM Summer School Portfolio Open GitHub
Al Customer Support Automation - n8n Capstone Open GitHub
Al Customer Success Manager - Agents SDK Capstone Open GitHub
n8n Telegram Al Command Bot Open GitHub
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https://github.com/krishnatayal1410/n8n-telegram-ai-command-bot
https://github.com/krishnatayal1410/ai-customer-success-agents-capstone
https://github.com/krishnatayal1410/ai-customer-support-automation-n8n-capstone
https://github.com/krishnatayal1410/ss26-ai-llm-summer-school-portfolio
https://docs.google.com/document/d/11ZlVt1lI2qMR_ZxQD-wzR0mmpVNwxbVM/edit?usp=drivesdk&ouid=101821066073690826989&rtpof=true&sd=true
https://drive.google.com/drive/folders/1rtKClPCqTa44LCxonVquPoN-iVgEPBAh
https://drive.google.com/drive/folders/1Z8WKBr4tV0Nrw8e6J3UYaEZWYcc1ndRS
https://drive.google.com/drive/folders/1bsIBeCzCxZnKBkj1RSyOm5XXKsz_2pfS
https://drive.google.com/drive/folders/1O0hxEpwv2uW4yMvwjuslFFfkqehdCYy1
https://drive.google.com/drive/folders/1nK6Gd8EJNTzS9pZfBf_gTgG5HT2PnMhT
https://drive.google.com/drive/folders/1ehgG1tMzB49EZqN46X6_lfe830h-w5IN
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APPENDIX B

LinkedIn Project Posts

Chapter overview

This appendix lists the individual LinkedIn project publications prepared as professional evidence of the
internship work.

Project publication Linkedin

Al Customer Support Automation - n8n Capstone Open post
Al Customer Success Manager - Agents SDK Capstone Open post
Telegram Al Command Bot - n8n Open post
Vapi + n8n Voice Assistant Open post
ElevenLabs Conversational Al Agent + n8n Open post
10 Reusable n8n Templates Open post
Gradio + Slack Al Bot Open post
Telegram + Al Pipelines Bot Open post
Nadi Rakshak - Al First Hackathon Open post
Hugging Face Multimodal Al Pipelines Open post
Clay Al Company Research Open post
CrewAl Career Roadmap Team Open post
SuccessAl - Student Success Platform Open post
Publication approach

Each project was published as a separate media post so evaluators can review the project context, technical
contribution and visual evidence independently.
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https://www.linkedin.com/feed/update/urn:li:activity:7491835905373044736/
https://www.linkedin.com/feed/update/urn:li:activity:7491835744609804288/
https://www.linkedin.com/feed/update/urn:li:activity:7491835564292206592/
https://www.linkedin.com/feed/update/urn:li:activity:7491835379793178626/
https://www.linkedin.com/feed/update/urn:li:activity:7491835144949915648/
https://www.linkedin.com/feed/update/urn:li:activity:7491834945666195456/
https://www.linkedin.com/feed/update/urn:li:activity:7491834774794444801/
https://www.linkedin.com/feed/update/urn:li:activity:7491834596356169728/
https://www.linkedin.com/feed/update/urn:li:activity:7491834393007714304/
https://www.linkedin.com/feed/update/urn:li:activity:7491834216045793281/
https://www.linkedin.com/feed/update/urn:li:ugcPost:7491822831459225600/
https://www.linkedin.com/feed/update/urn:li:ugcPost:7491822354398912512/
https://www.linkedin.com/feed/update/urn:li:ugcPost:7491821853750026240/
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APPENDIX C

Project Screenshots

Chapter overview

This appendix contains selected implementation and output screenshots from the internship portfolio.

The evidence gallery below uses screenshots and rendered project artifacts from the capstone, automation,

bot, pipeline, voice-agent, research and hackathon project folders.

WORKFLOW 01-02

Intake protects data quality before Al triage begins

01 Ticket Intake & Registration 02 Al Classification & Prioritization
Webhook receives the customer request = Ollama API returns structured JSON
Normalizes email, subject, message, source - Validates the full triage schema
Creates a 24-hour duplicate fingerprint - Saves category, priority, sentiment, summary
Stops duplicates and starts Al triage - Retries three times; safe fallback remains

Outcome: every accepted ticket has a single record and a consistent triage result before routing.

06

Figure C.1 - n8n customer-support workflow implementation overview.
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ARCHITECTURE

Five n8n workflows connect the complete ticket lifecycle

v
Postgresas
oo N
o

Resolve) dashboard =

S

Ollama quenz. 530 e eBnDataTable
Structured local triage Human review queve —~

Customer chamnels 01 intake & Registration Human marager review
Webs - Email - Chat - Social 4 nodes — g Critical 1 uncertain cases

03 Assignment

Google Calendar
Timad SLA review event

SLAB Aralytics Goagle Sheets.
KP history

Custamer updates
48 hour feedback request

T——s Support agent

Gogle Drive
Tunestamped KPI JSoN

Ollama, PostgreSQL, Calendar, Sheets, Drive, and one n8n Data Table share an auditable lifecycle.

Figure C.2 - Capstone 2 architecture connecting the five n8n workflows and supporting services.
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approve | reject

Escalation Manager

Al Customer Success Manager
manager orchestration

o
/’ s Support Assistant
/

i P 8 local tools
profiles - usage - tickets - KB

health - plan - follow-up - escalation

SQLite session memory
+ audit log
Customer Success Manager
Human reviewer

Structured AccountHealthReport

Figure C.3 - Al Customer Success Manager multi-agent system architecture.
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Memory preserves context; approval preserves accountability

SQLite session memory Human-in-the-loop

The SDK stores each turn by session ID, Scheduling and escalation declare
enabling multi-turn account reviews needs_approval=True. The CLI exposes
without manual transcript replay. arguments, records the choice, and

resumes safely.

Figure C.4 - Session memory, approval controls and auditability in the Agents SDK capstone.
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Validation covers behavior, architecture, and packaging

V. & =)

TESTS SDK OBJECTS SAFE DEMO

Three unit tests pass for Six specialists, eight Offline JSON and
score bounds, risk tools, six handoffs, and Markdown reports run
classification, and six manager tools without credentials or
structured output. construct successfully. network access.

Figure C.5 - Capstone 3 validation coverage for behavior, SDK construction and safe offline execution.
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O Platform Solutions Resources Open Source Enterprise Pricing

Q| signin Sign up \ |;

& krishnatayal1410 [ n8n-telegram-ai-command-bot  Pubic

<> Code (O Issues [1 Pullrequests () Actions [J Projects (0 Security and quality

¥ main ~ ¥ 1Branch  1Tag Q Gotofile

I\ Notifications Y Fork 0 Yr Star 0

|~ Insights

<> Code -

Krishna Tayal and Krishna Tayal Publish SS26 Telegram Al command bot 6819205 - 46 minutes ago  £) 1 Commit

I assets Publish S526 Telegram Al command bot
Y .gitignore Publish S526 Telegram Al command bot
[} README.md Publish S526 Telegram Al command bot
[} VALIDATION.md Publish SS26 Telegram Al command bot
[} demo-request.json Publish SS26 Telegram Al command bot
[ demo-response.json Publish $S26 Telegram Al command bot
[ n8n-telegram-ai-command-bot.json Publish $526 Telegram Al command bot
README

S$S26 n8n Telegram Al Command Bot

Student: Krishna Tayal

46 minutes ago

46 minutes ago

46 minutes ago

46 minutes ago

46 minutes ago

46 minutes ago

46 minutes ago

About

5526 n8n Telegram Al command bot
with secure token handling,
command routing, and a credential-
free validation path

[ Readme

A~ Activity

17 Ostars

< 0 watching

% 0forks

Report repository

Releases 1

> Telegram Al Command Bo...
46 minutes ago

Contributors

No contributors

Figure C.6 - Public GitHub repository for the n8n Telegram Al command bot.
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B AIAG e X  un Adob ® Stude in Activ 3 Bhar: OMN Proje 0 Just

[0 % nadi-rakshak-neon.vercel.app

a :‘i";’; Rakshak Home LiveMap Dashboard  Leaderboard  About  Forpartners v %, @ ) signin O Createaccount @ Report pollution

® INDIA'S PUBLIC WATER INTELLIGENCE NETWORK

(@ LIVE RESPONSE NETWORK

Turn
pollution.

into public
action. =

Industrial

Start with one photo. Al reviews the evidence, exact location is captured, o
and every report stays visible until resolution.

RESOLVED IN NETWORK
@ Report pollution now > ®© Explore the live network (O] 0

Figure C.7 - Nadi Rakshak hackathon project interface.

MEDIUM
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SOURCE EVIDENCE

Hugging Face Multimodal Pipelines

Executed notebook evidence

PROJECT SOURCE

#1. Text Lowercasing

textl = "Hello, World world"

print(textl.lower())

text2 = "NLP Is FuN"

print(text2.lower())

textl = "hello!!! How are you?"
print(textl.translate(str.maketrans('', '', string.punctuation)))
text2 = “NLP Is FuN"

print(text2.translate(str.maketrans('', "', string.punctuation)}))
textl = "NLP 101 is easy"

print(re.sub(r'\d+', '', textl))

text2 = "I scored 95 marks"

print(re.sub(r'\d+', '', text2))

textl = "NLP is amazing"

print(word_tokenize(textl))

text2 = "I love AI. Added more content"
print(word_tokenize(text2))

textl = "NLP is amazing"

hello, world world

nlp is fun

hello How are you

NLP Is FuN

NLP is easy

I scored marks

[nltk_data] Downloading package punkt_tab to /root/nltk_data...

Krishna Tayal - 5526 Al/LLM Summer School

Figure C.8 - Hugging Face multimodal pipeline execution evidence.
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SOURCE EVIDENCE

Gradio + Slack Al Bot

Executed notebook evidence

PROJECT SOURCE

# %pip install -g transformers accelerate torch sentencepiece gradio slack-bolt

SLACK_BOT_TOKEN = get_secret('SLACK_BOT_TOKEN')

SLACK_APP_TOKEN = get_secret('SLACK_APP_TOKEN")
'SLACK_BOT_TOKEN_configured': bool(SLACK_BOT_TOKEN),
'SLACK_APP_TOKEN_configured': bool({SLACK_APP_TOKEN),
from transformers import pipeline
generator = pipeline('text—generation', model=MODEL_ID)

def deterministic_reply(message):
message = (message or '').strip()
commands = {

‘/about': 'SS26 secure Gradio + Slack AI Bot by Krishna Tayal.',
if message.lower() in commands:
return commands [message.lower()]
return f'SS26 AI Bot received: {message}' if message else 'Please send a
message. '
def generate_reply(message):
return deterministic_reply(message)
message,
return result[@]['generated_text'].strip()

{'SLACK_BOT_TOKEN_configured': False, 'SLACK_APP_TOKEN_configured': False,
'secrets_printed': False}

PASS: shared reply engine

PASS: Gradio callback is defined

PASS: Slack app_mention and direct-message handlers are defined

PASS: no token value was printed or embedded

Krishna Tayal - 5526 Al/LLM Summer School

Figure C.9 - Gradio and Slack Al bot implementation evidence.
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SOURCE EVIDENCE

Telegram + Al Pipelines Bot

Executed notebook evidence

PROJECT SOURCE

from aiogram.filters import Command
from aiogram.filters import Command
@dp.message (Command( 'start"'))
async def command_start(message: types.Message):
"This handler will reieve the message with/start command"
await message.reply("Hi!\nI,m 5$526 Bot!\nPowered by SummerSchool26")
@dp.message(Command('help'))
async def cmd_help(message: types.Message):
"This will receive Message with /help command"
help_text="""
Refer to these commands:
await message.reply(help_text)
#other message
#@dp.message()
#async def other_messages(message: types.Message):
#"This will receive other messages"
#await message.reply(message.text)
context = []

Requirement already satisfied: aiogram in /usr/local/lib/python3.12/dist-
packages (3.29.1)

Requirement already satisfied: aiofiles<26.0,>=23.2.1 in
/usr/local/lib/python3.12/dist-packages (from aiogram) (25.1.0)
Requirement already satisfied: aiohttp<3.15,>=3.9.0 in
/usr/local/lib/python3.12/dist-packages (from aiogram) (3.14.1)
Requirement already satisfied: certifi==2023.7.22 in

Krishna Tayal - 5526 Al/LLM Summer School

Figure C.10 - Telegram bot integrated with Al media pipelines.
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@ Overview
& Personal

0 Chat

& Templates
(b Insights
@ Help

% Settings

& St fin Ac 28 @ o
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alkaline-underarm-humble.ngrok-free.dev/workflow/VapiVoiceAgentWebhookKrishna

Vapi Voice Agent - n8n Tool Router and Lead Engine

{3
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Acknowledgement

Figure C.11 - Vapi and n8n workflow integration evidence.
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% elevenlabs.io/app/agents/agents/agent_5001kw9aqkm7fg4aBexdwridgitf/agent?branchid=agtbrch_5901kw9aq...

lIElevenLabs

< Back to workspace
@ Krishna Voice Agent

O Main

£\ Spotlight

Configure

@ Agent

1= Procedures

% Workflow

¥ Branches

B Knowledge Base
E3 Analysis

o Tools
© Coaching
€5 Widget

Guardrails

(@}

& Settings
Monitor

il Dashboards
(® Conversations
& Tests

&3 Users

Alpha

[ Krishna Voice Agent Q Search agents

K @ ()} vars

Agent @ view new features >

System prompt T

You are Krishna's Al voice assistant.

You are not allowed to answer directly.

For every user message, you must call the tool named n8n_backend.

Always send the user's latest message to n8n_backend.

After n8n_backend returns a response, say only the value inside the response field.
Do not add extra words

If the tool fails, say: Backend tool failed.

Type {{ to add variables @ Asia/Calcutta

First message
The first message the agent will say. If empty, the agent will wait for the user to start the conversation. Disclosure
Requirements 71

Hi, this is Krishna's Al assistant. How can | help you today?

Type {{ to add variables @ Interruptible

Preview g, Talk to Architect ' ()

Voices
Select the ElevenLabs voices you want to use
for the agent

@ Eric - Smooth, Trustworthy Primary >

@ Add additional voice

il Expressive Mode New

Enhance your agent with emotionally
intelligent speech, natural intonation, and
expressive audio tags

Enable  Dismiss

Language
Choose the default and additional languages the
agent will communicate in.

£ English Default >

@ Add additional languages

LLM
Select which provider and model to use for the LLM
Gemini 2.5 Flash >

Agent behavior
Personality and channel-specific reply behavior

Figure C.12 - ElevenLabs conversational-agent configuration evidence.
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SOURCE EVIDENCE

Clay Al Company Research

Submission dataset preview

PROJECT SOURCE

Industry",'Country","Company Size","Enrich
Description" ,"Employee Count","Industry (2)","Founded","Country
(2)","Size","Business Description","Use AI business Description","AI Business
Use AI company Name","Use AI ai Business Challenge","AI Solution
Use AL company Name (2)","Use AI ai Solution","AI Cold Email
'AI Lead Score","Use AI ai Lead Score","Use AI
Target Customers or
"Microsoft", very company has
a mission. What's ours? To empower every person and every organization to achieve
more. We believe technology can and should be a force for good and that meaningful
innovation contributes to a brighter world in the future and today. Our culture

doesn’t just encourage curiosity; it embraces it. Each day we make progress together
by showing up as our authentic selves. We show up with a learn-it-all mentality. We
show up cheering on others, knowing their success doesn't diminish our own. We show
up every day open to learning our own biases, changing our behavior, and inviting in
differences. Because impact matters.

Microsoft operates in 190 countries and is made up of approximately 228,000
passionate employees

worldwide. /waw. Linkedin. com/company/microsoft",233541,"Software
Developmen: 10,001+ employees","Microsoft is a large software company that
develops and provides software, services, and solutions "Microsoft is a large
software company that develops and provides software, services, and
solutions.","Response","Microsoft","Microsoft could use AI to prioritize support and

AI-enriched research fields preserved in CSV

Krishna Tayal - SS26 Al/LLM Summer School

Figure C.13 - Clay Al enriched company-research dataset evidence.
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SOURCE EVIDENCE

CrewAl Career Roadmap Team

Executed notebook evidence

PROJECT SOURCE

'pip install -q "crewai[litellm]" grog
messages=[
print(response.choices[@].message.content)
import crewai.llms.cache as _crewai_cache
# Fix current CrewAl + Groq cache_breakpoint bug
_crewai_cache.mark_cache_breakpoint = lambda msg: msg
print("CrewAl Groq compatibility patch applied!")
from crewai import Agent, Task, Crew, Process, LLM
print("CrewAI + Groq connected successfully!")
researcher = Agent(
roadmap_planner = Agent(
research_task = Task(
- AI Agents
agent=researcher
print("Research task created!")
roadmap_task = Task(
Generative AI, LLMs, RAG, AI Agents an
agent=roadmap_planner,

Enter your Grogq API Key:

Grog API key configured successfully!
Grogq is working

CrewAl Groq compatibility patch applied!
CrewAl + Grog connected successfully!

AI Career Researcher created!

AI Roadmap Planner created!

Krishna Tayal - 5526 Al/LLM Summer School

Figure C.14 - CrewAl multi-agent career-roadmap project evidence.
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Nadi R un Adobe ® Stude in Activi

3 Bhara OMNI:

[Q = alkaline-underarm-humble.ngrok-free.dev/workflow/RunningNoAuthWorkflow06Krishna

& Personal  Running Workflow 06 - n8n GitHub Repo Monitor  + Add tag

@ Overview
& Personal

0 Chat

Q)

Schedule Every 6 Hours
06

-

Run Immediately From
CLI

& Templates
(b Insights
@ Help

% Settings

A

Editor  Executions Evaluations

(&)

Fetch n8n GitHub Repo

Monitor

Execute workflow
from Schedule Every 6 Hours 06

.

% Projec

| ® A

Publish v

e

Format n8n GitHub Repo
Monitor

De0B%XO

) star 199,420

Workflow executed
successfully

Figure C.15 - Reusable n8n GitHub repository monitor template executed successfully.
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APPENDIX D

Selected Source Code

Chapter overview

controls in the Agents SDK project.

This appendix presents compact code extracts that demonstrate deterministic scoring and human approval

def assess_health(account):
activity = clamp(100 - account.days_since_login * 4)
adoption = account.feature_adoption * 100
seat_utilization = clamp(
account.active_seats / account.licensed_seats * 100

sentiment = (account.nps + 100) / 2
support = clamp(

100 - account.open_tickets * 5

- account.high_priority_tickets * 15

)

score = round(
activity * 0.25 + adoption * 0.25
+ seat_utilization * 0.20
+ sentiment * 0.15 + support * 0.15

Listing D.1 - Deterministic customer health-score calculation.

The score is calculated from explicit business signals before an LLM produces narrative analysis. This

preserves explainability and makes unit tests deterministic.

@tool(needs_approval=True)
def schedule_follow_up(account_id, purpose, days_from_now):
account = get_account(account_id)
event = append_audit_event(
"follow_up_scheduled",

{
"account_id": account_id,
"company": account.company,
"purpose": purpose,
"days_from_now": days_from_now,
"owner": account.owner,

+

)

return json.dumps(event, indent=2)

Listing D.2 - Approval-gated follow-up scheduling tool.

The approval decorator pauses the side-effecting tool call until a human reviews the exact request.

Approved actions are written to an audit log.
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APPENDIX E

Deliverables and References

Chapter overview

This appendix summarizes the submitted artifacts and the main technical references used during
implementation.

Deliverable Contents

Source workflows, database schema, documentation, diagrams, deck, demo video and
Capstone 2 package

ZIP
Capstone 3 package Python package, tests, data, documentation, diagrams, deck, demo video and ZIP
Training evidence Python/Colab notebooks, Al tool assignments and course certificates
Integration evidence Vapi, ElevenLabs, Telegram, Slack, Gradio, Hugging Face and Clay Al artifacts
Publication evidence GitHub repositories, Google Drive folders and LinkedIn project posts
Editable diagrams Mermaid source, SVG, PNG and Excalidraw files in the report package

Technical References

Reference Link

OpenAl Agents SDK documentation Open reference
OpenAl Agents SDK handoffs Open reference
OpenAl Agents SDK human-in-the-loop Open reference
OpenAl Agents SDK sessions Open reference
Google Gemini models documentation Open reference
n8n documentation Open reference
Hugging Face Transformers documentation Open reference
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APPENDIX F

Certificates and Credentials

Chapter overview

This appendix reproduces verified course-completion credentials issued to Krishna Tayal and provides public
verification links where available.

The certificate images below are reproduced from the original files or official public verification pages. Each

entry is identified by issuer, title and issue period for straightforward evaluator review.

Credential Issuer Issued
n8n Quickstart n8n Academy 23 June 2026
Essentials: Your First Workflows n8n Academy 3 August 2026
Integrations: APIs & Connected Workflows n8n Academy 3 August 2026
In Practice: Al, Testing & Best Practices n8n Academy 3 August 2026
Fundamentals of Agents Hugging Face 5 August 2026
The LLM Course - Fundamentals of LLMs Hugging Face 5 August 2026
Quickstart: LangChain Essentials - Python LangChain Academy 5 August 2026
Introduction to Subagents Anthropic July 2026
Introduction to Claude Cowork Anthropic July 2026
Introduction to Agent Skills Anthropic July 2026
Claude Platform 101 Anthropic July 2026
Claude Code in Action Anthropic July 2026
Claude Code 101 Anthropic July 2026
Al Fluency: Framework & Foundations Anthropic July 2026
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COMPLETE CERTIFICATE VISUAL INDEX

14 OF 14 VERIFIED COURSE CREDENTIALS | INDEX 1 OF 3

Every thumbnail below corresponds to a full-size certificate reproduction on the following pages, with issuer details and

evidence access retained for academic review.

003 n8n|academy

Certificate
e —

Krishna Tayal

sty ot reces s g e
s st o et & o

n8n Quickstart

1. n8n Quickstart
n8n Academy | 23 June 2026

002 n8n|academy

Certificate

s et proucly resentdto

Krishna Tayal

sucesstuly complcd,
S s anarded s

Essentials: Your First Workflows

e pussing grace
¥ compition

2. Essentials: Your First Workflows
n8n Academy | 3 August 2026

©0{3 n8n|academy

Certificate

provdl prsersdto

Krishna Tayal

sucesstoy oy
o suarde s ottt o compieion

e apisig grade

Integrations: APIs & Connected Workflows

s 2026 o rn

3. Integrations: APIs & Connected
Workflows

n8n Academy | 3 August 2026

©0(5 n8n|academy

Certificate

[ p—

Krishna Tayal

sucasusy compltd receeda pssing e
andwas avorded s et of cmpeton

In Practice: Al, Testing & Best Practices

== & ==

4. In Practice: Al, Testing & Best Practices
n8n Academy | 3 August 2026

Certificate of Achievement
Fundamentals of Agents

THIS IS TO CERTIFY THAT

Krishna Tayal

Has successfully completed Unit 1: Foundations of Agents n the
Hugging Face Agents Course

~ 2026-08-05

5. Fundamentals of Agents
Hugging Face | 5 August 2026

Certificate of Achievement
The LLM Course

THIS IS TO CERTIFY THAT

Krishna Tayal

Has successfuly completed 1. Fundamentals of LLMs of
The LLM Course

2026-08-05

6. The LLM Course - Fundamentals of LLMs
Hugging Face | 5 August 2026
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COMPLETE CERTIFICATE VISUAL INDEX

14 OF 14 VERIFIED COURSE CREDENTIALS | INDEX 2 OF 3

Every thumbnail below corresponds to a full-size certificate reproduction on the following pages, with issuer details and

evidence access retained for academic review.

Course Completed

s et s e To

Krishna Tayal

for sty Campor e o
Quickstart: LangChain Essentials - Python

K LangChain Academy
7. Quickstart: LangChain Essentials -

Python
LangChain Academy | 5 August 2026

(© GERTIFICATE of coMPLETION

Krishna Tayal
—

Introduction to
subagents

ANTHROP\C

8. Introduction to Subagents
Anthropic | July 2026

(© GERTIFICATE of coMPLETION

Krishna Tayal

hascompletsd

Introduction to Claude
Cowork

ANTHROP\C

9. Introduction to Claude Cowork
Anthropic | July 2026

10. Introduction to Agent Skills
Anthropic | July 2026

11. Claude Platform 101
Anthropic | July 2026

12. Claude Code in Action
Anthropic | July 2026
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COMPLETE CERTIFICATE VISUAL INDEX

14 OF 14 VERIFIED COURSE CREDENTIALS | INDEX 3 OF 3

Every thumbnail below corresponds to a full-size certificate reproduction on the following pages, with issuer details and

evidence access retained for academic review.

13. Claude Code 101
Anthropic | July 2026

14. Al Fluency: Framework & Foundations
Anthropic | July 2026

Page 57




Al & LLM SUMMER SCHOOL 2026 | INTERNSHIP REPORT

CERTIFICATEF.1

n8n Quickstart

n8n Academy | 23 June 2026

OO-Q) n8n|academy

Certificate

This certificate is proudly presented to

Krishna Tayal

successfully completed, received a passing grade
and was awarded this certificate of completion

n8n Quickstart

00 ;’ n8n
June 23, 2026

Date Education Team

Certificate F.1 - n8n Quickstart, issued by n8n Academy.

Open credential verification or evidence record
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CERTIFICATE F.2

Essentials: Your First Workflows
n8n Academy | 3 August 2026

o-o{': n8n|academy

Certificate

This certificate is proudly presented to

Krishna Tayal

successfully completed, received a passing grade
and was awarded this certificate of completion

Essentials: Your First Workflows

August 3, 2026 oo{3 n8n

Date Education Team

Certificate F.2 - Essentials: Your First Workflows, issued by n8n Academy.

Open credential verification or evidence record
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CERTIFICATEF.3

Integrations: APIs & Connected Workflows

n8n Academy | 3 August 2026

0-0{': n8n|academy

Certificate

This certificate is proudly presented to

Krishna Tayal

successfully completed, received a passing grade
and was awarded this certificate of completion

Integrations: APIs & Connected Workflows

Aug 3, 2026 0o n8n

Date Education Team

Certificate F.3 - Integrations: APls & Connected Workflows, issued by n8n Academy.

Open credential verification or evidence record
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CERTIFICATE F.4

In Practice: Al, Testing & Best Practices

n8n Academy | 3 August 2026

o0{; n8n|academy

Certificate

This certificate is proudly presented to

Krishna Tayal

successfully completed, received a passing grade
and was awarded this certificate of completion

In Practice: Al, Testing & Best Practices

August 3, 2026 * 0o{S n8n

Date

Education Team

Certificate F.4 - In Practice: Al, Testing & Best Practices, issued by n8n Academy.

Open credential verification or evidence record
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CERTIFICATE F.5

Fundamentals of Agents
Hugging Face | 5 August 2026

Certificate of Achievement

Fundamentals of Agents

THIS IS TO CERTIFY THAT

Krishna Tayal

Has successfully completed Unit 1: Foundations of Agents in the
Hugging Face Agents Course

-y 2026-08-05

Hugging Face Date
Instructors

Certificate F.5 - Fundamentals of Agents, issued by Hugging Face.

Open credential verification or evidence record
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CERTIFICATEF.6

The LLM Course - Fundamentals of LLMs

Hugging Face | 5 August 2026

Certificate of Achievement

The LLM Course

RS S 1@ G R EN 17 REAT

Krishna Tayal

Has successfully completed 1. Fundamentals of LLMs of
The LLM Course

- 2026-08-05

Hugging Face Daiie
Instructors

Certificate F.6 - The LLM Course - Fundamentals of LLMs, issued by Hugging Face.

Open credential verification or evidence record
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CERTIFICATE F.7

Quickstart: LangChain Essentials - Python

LangChain Academy | 5 August 2026

Course Completed

This Certificate is Awarded To

Krishna Tayal

For Successfully Completing The Course

Quickstart: LangChain Essentials - Python

% LangChain Academy

Issued: 2026-08-05 2028-08-04 Certificate ID: d3jzhz7cim

Certificate F.7 - Quickstart: LangChain Essentials - Python, issued by LangChain Academy.

Open credential verification or evidence record
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CERTIFICATEF.8

Introduction to Subagents
Anthropic | July 2026

Certificate F.8 - Introduction to Subagents, issued by Anthropic.

n credential verification or evidence recor
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CERTIFICATE F.9
Introduction to Claude Cowork
Anthropic | July 2026

Certificate F.9 - Introduction to Claude Cowork, issued by Anthropic.

n credential verification or evidence recor
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CERTIFICATE F.10

Introduction to Agent Skills

Anthropic | July 2026

Certificate F.10 - Introduction to Agent Skills, issued by Anthropic.

Open credential verification or evidence record
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CERTIFICATEF.11

Claude Platform 101

Anthropic | July 2026

Certificate F.11 - Claude Platform 101, issued by Anthropic.

Open credential verification or evidence record
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CERTIFICATE F.12

Claude Code in Action

Anthropic | July 2026

Certificate F.12 - Claude Code in Action, issued by Anthropic.

Open credential verification or evidence record
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CERTIFICATE F.13

Claude Code 101

Anthropic | July 2026

Certificate F.13 - Claude Code 101, issued by Anthropic.

Open credential verification or evidence record
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CERTIFICATE F.14

Al Fluency: Framework & Foundations
Anthropic | July 2026

Certificate F.14 - Al Fluency: Framework & Foundations, issued by Anthropic.

Open credential verification or evidence record

END OF INTERNSHIP REPORT
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