


The Ollama Assistant Handbook
Build a Personal AI Assistant Locally: From Installation to
Production Deployment

Steve T. Publications

This book is available at https://leanpub.com/theollamaassistanthandbook

This version was published on 2026-07-13

This is a Leanpub book. Leanpub empowers authors and publishers with the
Lean Publishing process. Lean Publishing is the act of publishing an
in-progress ebook using lightweight tools and many iterations to get reader
feedback, pivot until you have the right book and build traction once you do.

© 2026 Steve T. Publications

https://leanpub.com/theollamaassistanthandbook
https://leanpub.com
https://leanpub.com
https://leanpub.com/manifesto


Contents

Build a Personal AI Assistant Locally: From Installation to Production
Deployment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Introduction: Why Local AI Matters . . . . . . . . . . . . . . . . . . . . . . . 2
What This Book Covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
How to Use This Book . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Prerequisites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
The Philosophy of This Book . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Chapter 1: Getting Started with Ollama . . . . . . . . . . . . . . . . . . . . . 5
What Is Ollama (and Why It Matters) . . . . . . . . . . . . . . . . . . . . . 5
Installing Ollama on macOS . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Installing Ollama on Windows . . . . . . . . . . . . . . . . . . . . . . . . . 6
Installing Ollama on Linux . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Your First Model Pull and Chat . . . . . . . . . . . . . . . . . . . . . . . . . 9
Understanding the Ollama API . . . . . . . . . . . . . . . . . . . . . . . . . 10
Architecture Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Troubleshooting Common Issues . . . . . . . . . . . . . . . . . . . . . . . 14
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Chapter 2: Choosing and Optimizing Models . . . . . . . . . . . . . . . . . 16
The Model Landscape in 2025-2026 . . . . . . . . . . . . . . . . . . . . . . 16
Matching Models to Hardware . . . . . . . . . . . . . . . . . . . . . . . . . 16
Quantization and Memory Trade-offs . . . . . . . . . . . . . . . . . . . . 16
Custom Models with Modelfile . . . . . . . . . . . . . . . . . . . . . . . . . 16
Keeping Models Updated . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Benchmarking Your Setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Chapter 3: Prompt Engineering for Assistants . . . . . . . . . . . . . . . . 18
System Prompts and Role Definition . . . . . . . . . . . . . . . . . . . . . 18



CONTENTS

Structured Output with JSON . . . . . . . . . . . . . . . . . . . . . . . . . 18
Few-Shot and Example-Driven Prompts . . . . . . . . . . . . . . . . . . . 18
Chain-of-Thought Without Leakage . . . . . . . . . . . . . . . . . . . . . 18
Prompt Templates and Management . . . . . . . . . . . . . . . . . . . . . 18
Testing and Evaluating Prompts . . . . . . . . . . . . . . . . . . . . . . . . 18
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

Chapter 4: Building Your First Assistant Application . . . . . . . . . . . . 20
Project Architecture Overview . . . . . . . . . . . . . . . . . . . . . . . . . 20
Setting Up the Python Environment . . . . . . . . . . . . . . . . . . . . . . 20
Connecting to Ollama via the API . . . . . . . . . . . . . . . . . . . . . . . 20
Building a Streaming Chat Interface . . . . . . . . . . . . . . . . . . . . . . 20
Adding Conversation History . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Running Your First Assistant . . . . . . . . . . . . . . . . . . . . . . . . . . 20
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Chapter 5: Function Calling and Tool Use . . . . . . . . . . . . . . . . . . . 22
How Function Calling Works in Ollama . . . . . . . . . . . . . . . . . . . . 22
Defining Tools for Your Assistant . . . . . . . . . . . . . . . . . . . . . . . 22
Building a Weather Tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
Building a Calculator and Search Tool . . . . . . . . . . . . . . . . . . . . 22
Multi-Tool Routing and Selection . . . . . . . . . . . . . . . . . . . . . . . 22
Error Handling and Retry Logic . . . . . . . . . . . . . . . . . . . . . . . . 22
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Chapter 6: Retrieval-Augmented Generation (RAG) . . . . . . . . . . . . . 24
RAG Architecture Explained . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Document Ingestion and Chunking . . . . . . . . . . . . . . . . . . . . . . 24
Embedding Models with Ollama . . . . . . . . . . . . . . . . . . . . . . . . 24
Vector Databases (Chroma, Qdrant, LanceDB) . . . . . . . . . . . . . . . 24
Building a Knowledge Base Pipeline . . . . . . . . . . . . . . . . . . . . . . 24
Hybrid Search and Re-ranking . . . . . . . . . . . . . . . . . . . . . . . . . 24
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Chapter 7: Memory Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Short-Term vs Long-Term Memory . . . . . . . . . . . . . . . . . . . . . . 26
Conversation Summarization . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Vector-Based Memory Storage . . . . . . . . . . . . . . . . . . . . . . . . . 26
Entity Extraction and Knowledge Graphs . . . . . . . . . . . . . . . . . . 26
Memory Retrieval Strategies . . . . . . . . . . . . . . . . . . . . . . . . . . 26



CONTENTS

Privacy Controls for Stored Memories . . . . . . . . . . . . . . . . . . . . 26
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Chapter 8: Agent Workflows . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Agent Architectures (ReAct, Plan-and-Execute) . . . . . . . . . . . . . . 28
Building a ReAct Agent with Ollama . . . . . . . . . . . . . . . . . . . . . . 28
Multi-Agent Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Task Planning and Decomposition . . . . . . . . . . . . . . . . . . . . . . . 28
Guardrails and Safety Bounds . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Debugging Agent Loops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Chapter 9: Multimodal Capabilities . . . . . . . . . . . . . . . . . . . . . . . 30
Vision Models in Ollama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Image Analysis Pipelines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
Screen Capture and Visual QA . . . . . . . . . . . . . . . . . . . . . . . . . 30
Combining Modalities in a Single Flow . . . . . . . . . . . . . . . . . . . . 30
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Chapter 10: Voice Input and Output . . . . . . . . . . . . . . . . . . . . . . . 31
Speech-to-Text with Local Models . . . . . . . . . . . . . . . . . . . . . . 31
Text-to-Speech Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Building a Voice Loop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Latency Optimization for Real-Time Voice . . . . . . . . . . . . . . . . . . 31
Wake Word Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
Voice Assistant Integration Patterns . . . . . . . . . . . . . . . . . . . . . 31
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Chapter 11: The Model Context Protocol (MCP) . . . . . . . . . . . . . . . . 33
What Is MCP and Why It Matters . . . . . . . . . . . . . . . . . . . . . . . 33
Setting Up MCP Servers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Building Custom MCP Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
Connecting Ollama to MCP Clients . . . . . . . . . . . . . . . . . . . . . . 33
Filesystem, Database, and Web MCP Servers . . . . . . . . . . . . . . . . 33
Security Considerations for MCP . . . . . . . . . . . . . . . . . . . . . . . 33
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Chapter 12: APIs, Automation, and Integrations . . . . . . . . . . . . . . . 35
REST API Design for Your Assistant . . . . . . . . . . . . . . . . . . . . . . 35
Webhook-Based Event Handling . . . . . . . . . . . . . . . . . . . . . . . . 35



CONTENTS

Calendar and Email Integration . . . . . . . . . . . . . . . . . . . . . . . . 35
Smart Home with Home Assistant . . . . . . . . . . . . . . . . . . . . . . . 35
GitHub and DevOps Automation . . . . . . . . . . . . . . . . . . . . . . . . 35
Building a Unified Integration Layer . . . . . . . . . . . . . . . . . . . . . . 35
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Chapter 13: Security and Privacy . . . . . . . . . . . . . . . . . . . . . . . . . 37
Threat Model for Local AI Assistants . . . . . . . . . . . . . . . . . . . . . 37
Network Security and API Access Control . . . . . . . . . . . . . . . . . . 37
Data Encryption at Rest and in Transit . . . . . . . . . . . . . . . . . . . . 37
Prompt Injection Defense . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Content Filtering and Output Safety . . . . . . . . . . . . . . . . . . . . . 37
Audit Logging and Monitoring . . . . . . . . . . . . . . . . . . . . . . . . . 37
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Chapter 14: Performance Tuning and Scaling . . . . . . . . . . . . . . . . . 39
GPU Acceleration Setup (CUDA, ROCm, Metal) . . . . . . . . . . . . . . . 39
Model Loading and Caching Strategies . . . . . . . . . . . . . . . . . . . . 39
Streaming Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Concurrency and Rate Limiting . . . . . . . . . . . . . . . . . . . . . . . . 39
Hardware Upgrade Path . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
Distributed Inference Options . . . . . . . . . . . . . . . . . . . . . . . . . 39
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Chapter 15: Testing, Debugging, and Monitoring . . . . . . . . . . . . . . . 41
Unit Testing LLM Responses . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Integration Testing with Ollama . . . . . . . . . . . . . . . . . . . . . . . . 41
Prompt Regression Testing . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Observability and Metrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Error Tracking and Alerting . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Continuous Evaluation Pipelines . . . . . . . . . . . . . . . . . . . . . . . . 41
Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

Chapter 16: Packaging, Deployment, and Maintenance . . . . . . . . . . . 43
Containerizing with Docker . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Systemd Services and Auto-Restart . . . . . . . . . . . . . . . . . . . . . . 43
Configuration Management . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Update Strategies for Models and Code . . . . . . . . . . . . . . . . . . . 43
Backup and Recovery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
Long-Term Maintenance Checklist . . . . . . . . . . . . . . . . . . . . . . 43



Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Conclusion: The Road Ahead . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
What You Built . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
The Local AI Trajectory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
What Comes Next . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
Final Thoughts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46



Build a Personal AI Assistant Locally:
From Installation to Production
Deployment
About this book. You do not need cloud APIs, massive infrastructure, or six-
figure budgets to build a capable, private, production-grade AI assistant. This
book takes you from installing Ollama on your machine to deploying a full-
featured local assistant with tools, memory, voice, vision, and automation.
Every chapter contains working code, terminal commands, configuration files,
and architecture explanations you can run immediately. Whether you are a
beginner exploring local AI for the first time or an experienced practitioner
building agentic systems at scale, this book is your practical reference for the
complete Ollama ecosystem.



Introduction: Why Local AI Matters
In March 2023, a developer in Berlin ran a large language model on her laptop
for the first time. She expected it to be slow, awkward, and limited compared
to the cloud APIs she used daily. What she got instead was something that
surprised the entire AI community: a fully functional conversational assistant
running entirely offline, with no API keys, no data leaving themachine, and zero
ongoing cost. The tool she used was early in its development, but it proved
something fundamental: local AI was not a niche experiment. It was a practical
alternative.

That tool evolved into Ollama, and the landscape shifted dramatically.
Within months, hundreds of models became available for local deployment.
Quantization techniques shrank 70-billion-parameter models to fit on con-
sumer GPUs. The GGUF file format standardized model distribution. GPU
acceleration support expanded from Apple Silicon to NVIDIA CUDA and AMD
ROCm. And critically, the quality gap between local and cloudmodels narrowed
enough that local AI stopped being a compromise and started being a choice.

This book exists because the conversation aroundAI assistants has changed.
You no longer need to ask whether local AI is viable. The question is how
to build something real, something that can reason, use tools, remember
conversations, understand images, speak aloud, and automate your workflow,
all running on hardware you control.

What This Book Covers

This book takes you through the complete lifecycle of building a personal AI
assistant with Ollama:

Foundation. You will install Ollama on your platform, understand its archi-
tecture, choose and optimize models for your hardware, and master prompt
engineering techniques that make assistants reliable rather than erratic.

Core capabilities. You will build a working chat application from scratch,
add function calling so the assistant can use tools, implement retrieval-
augmented generation (RAG) for domain knowledge, and create memory
systems that let the assistant remember across sessions.
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Advanced features. You will construct agent workflows that plan and
execute multi-step tasks, add vision capabilities for image understanding, wire
up voice input and output for natural conversation, and integrate the Model
Context Protocol (MCP) for standardized tool access.

Production readiness. You will design REST APIs, build automation
pipelines, harden security against prompt injection and other threats, tune
performance for speed and efficiency, implement testing and monitoring, and
package everything for reliable deployment with Docker.

How to Use This Book

Every chapter is written as a standalone reference you can return to when
you need it. The early chapters (1 through 4) build sequentially: install Ollama,
choose a model, learn prompting, build your first app. From Chapter 5 onward,
each topic stands on its own: you can jump directly to RAG, function calling,
agents, or voice without reading everything before it.

Code examples are complete and runnable. When you see a terminal
command or a Python script, you can copy it, paste it into your editor or
terminal, and run it. Configuration files are shown in full. Architecture
diagrams use ASCII art so they render correctly everywhere.

Prerequisites

This book assumes you are comfortable with:

• Basic command-line usage (navigating directories, running commands)
• Python programming (functions, classes, imports, virtual environments)
• Reading and writing JSON
• Installing software packages (pip, apt, or equivalent)

No prior experience with LLMs, machine learning, or AI frameworks is
required. When specialized concepts appear (quantization, embeddings, at-
tention mechanisms), they are explained in context.
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The Philosophy of This Book

Three principles guide every chapter:

Show the code first. You will see working examples before explanations.
Understanding comes from running things and seeing what happens, not from
reading abstract descriptions.

Explain the why, not just the how. Every technique has a reason for
existing. When you learn to chunk documents for RAGor choose a quantization
level, you will understand the trade-offs so you can make informed decisions
for your specific situation.

Build toward production. This is not a toy project book. Every pattern
discussed is designed to work in real systems that handle real users, real data,
and real failure modes. Testing, monitoring, security, and deployment are not
afterthoughts; they are core chapters.

Let us begin.



Chapter 1: Getting Started with Ollama
The first step to building any AI assistant is getting the inference engine
running. Ollama is that engine, a lightweight, cross-platform application that
downloads, manages, and serves large language models locally. This chapter
gets you from zero to a working model in under ten minutes, regardless of
your operating system.

What Is Ollama (and Why It Matters)

Ollama is an open-source project that simplifies running large languagemodels
on consumer hardware. Under the hood, it uses llama.cpp as its inference
engine, which implements efficient quantized inference optimized for CPU
and GPU execution. Models are distributed in the GGUF format, a binary file
that packagesweights, tokenizer data, architecturemetadata, and quantization
information into a single portable file.

What makes Ollama stand out is not any single technical achievement but
the combination of features it delivers with zero configuration:

• One-commandmodelmanagement. Pull, run, create custommodelswith
simple CLI commands.

• Built-in REST API. A full HTTP interface on port 11434 for programmatic
access.

• OpenAI-compatible endpoints. Drop-in replacement for existing OpenAI
code via /v1/ routes.

• Automatic GPU detection. Works with NVIDIA CUDA, AMD ROCm, Apple
Metal, and Vulkan without manual driver configuration in most cases.

• Cross-platform. Identical commands on macOS, Windows, and Linux.
• Cloud models. Offload to Ollama’s cloud service for models too large for
local hardware.

The architecture follows a content-addressable storage model. Each model
is defined by amanifest that lists SHA256 digests of individual blob files (layers).
These layers include the base weights, prompt templates, system messages,
and configuration. When you pull a model, Ollama downloads only the missing
blobs; meaning if two models share a base layer, you do not download it twice.
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Installing Ollama on macOS

macOS is one of the smoothest platforms for running Ollama because Apple
Silicon’s unified memory architecture allows the GPU to access the full system
RAM. A 32GB M2 or M3 Mac can run 13B-parameter models at interactive
speeds.

System requirements:

• macOS 14 Sonoma or later
• Apple M-series chip for GPU acceleration (Intel Macs work CPU-only)
• At least 8 GB RAM (16 GB recommended for comfortable use)

Installation via DMG (recommended):

1 # Download and mount the DMG from ollama.com/download
2 # Drag Ollama.app to Applications
3 # The installer links the CLI to /usr/local/bin/ollama

Installation via terminal:

1 curl -fsSL https://ollama.com/install.sh | sh

Verify installation:

1 ollama --version
2 # Output: ollama version is 0.x.x

After installation, Ollama runs as a background process (you will see the
Ollama icon in your menu bar). It automatically starts on login and listens on
http://localhost:11434.

Key file locations:

• Models and configuration: ~/.ollama/
• Logs: ~/.ollama/logs/
• Application data: ~/Library/Application Support/Ollama/
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Installing Ollama on Windows

Windows support in Ollama is native; no WSL required, though WSL2 also
works if you prefer that route.

System requirements:

• Windows 10 2004 or later (Windows 11 recommended)
• NVIDIA GPU with CUDA support for acceleration (Intel/AMD GPUs work
CPU-only unless using Vulkan)

• At least 8 GB RAM

Installation via installer:

Download the .exe installer from https://ollama.com/download and run it.
The installer:

1. Places Ollama.exe in your system directory
2. Registers Ollama as a Windows service (auto-starts on boot)
3. Adds ollama to your PATH

Installation via PowerShell:

1 # Run PowerShell as Administrator
2 irm https://ollama.com/install.ps1 | iex

Verify installation:

1 ollama --version
2 # Open a browser to http://localhost:11434

WSL2 alternative: If you are already using WSL2 for development, you can
install Ollama inside the Linux distribution with the standard curl script. The
Windows NVIDIA driver is accessible from within WSL2 via NVIDIA’s WSL2
integration, so GPU acceleration works transparently.
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Installing Ollama on Linux

Linux offers the most flexibility for Ollama deployment, especially when com-
bined with Docker for production use.

System requirements:

• glibc 2.31 or later (Ubuntu 20.04+, Debian 11+, Fedora 33+)
• NVIDIA GPU: driver 531+ with CUDA support
• AMD GPU: ROCm 5.7+ (or Vulkan as experimental fallback)
• At least 8 GB RAM

Installation via curl script:

1 curl -fsSL https://ollama.com/install.sh | sh

This script detects your distribution, installs system dependencies, down-
loads the Ollama binary, and sets up a systemd service.

Verify installation:

1 # Check the service is running
2 systemctl --user status ollama
3
4 # Check the version
5 ollama --version

Manual installation (for custom setups):

1 # Download the binary
2 curl -L https://ollama.com/download/ollama-linux-amd64 -o /usr/local/bin/ollama
3 chmod +x /usr/local/bin/ollama
4
5 # Start as a background service
6 sudo systemctl start ollama
7 sudo systemctl enable ollama

Environment variables for Linux:

Linux gives you fine-grained control through environment variables. Set
these in ~/.bashrc or a systemd drop-in:
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1 # Listen on all interfaces (for Docker or remote access)
2 export OLLAMA_HOST=0.0.0.0
3
4 # Keep models loaded for 5 minutes of idle time
5 export OLLAMA_KEEP_ALIVE=5m
6
7 # Allow parallel requests
8 export OLLAMA_NUM_PARALLEL=4
9
10 # Force specific GPU layers (partial offload)
11 export OLLAMA_NUM_GPU=28

Your First Model Pull and Chat

With Ollama running, pull your first model. The choice of model depends on
your hardware:

• 8 GB RAM/VRAM: llama3.2:3b or qwen3:4b (small, fast, surprisingly
capable)

• 16 GB RAM/VRAM: qwen3:8b or gemma4 (balanced quality/speed)
• 24+ GB VRAM: qwen3:14b or llama3.1:70b (Q4 quantized)
• Apple Silicon 32GB+: gemma4:27b Q4_K_M

1 # Pull a model (this downloads it to ~/.ollama/models/)
2 ollama pull qwen3:8b
3
4 # List downloaded models
5 ollama list
6
7 # Start an interactive chat session
8 ollama run qwen3:8b

When you enter the interactive session, you can type questions and get
responses:
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1 >>> What is the capital of France?
2 The capital of France is Paris.
3
4 >>> /bye

The / command prefix gives access to session controls:

• /bye – exit the chat
• /clear – clear conversation history
• /set parameter temperature 0.8 – adjust generation parameters
• /save mymodel – save your current model with customizations

Pulling specific quantization levels:

1 # 4-bit quantization (default, good balance)
2 ollama pull qwen3:8b
3
4 # 8-bit quantization (higher quality, more memory)
5 ollama pull qwen3:8b-q8_0
6
7 # Smallest size
8 ollama pull qwen3:4b

Understanding the Ollama API

Behind every ollama run command is a REST API. This API is how you will
build your assistant application. It runs on http://localhost:11434 by default and
supports both native Ollama endpoints and OpenAI-compatible endpoints.

Native endpoints:
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1 # Generate a completion (single prompt, no conversation history)
2 curl http://localhost:11434/api/generate -d '{
3 "model": "qwen3:8b",
4 "prompt": "Why is the sky blue?",
5 "stream": false
6 }'
7
8 # Chat with conversation history
9 curl http://localhost:11434/api/chat -d '{
10 "model": "qwen3:8b",
11 "messages": [
12 {"role": "user", "content": "What is Python?"},
13 {"role": "assistant", "content": "Python is a programming language."},
14 {"role": "user", "content": "What version?"}
15 ],
16 "stream": false
17 }'
18
19 # List loaded models
20 curl http://localhost:11434/api/ps
21
22 # List all downloaded models
23 curl http://localhost:11434/api/tags
24
25 # Generate embeddings
26 curl http://localhost:11434/api/embed -d '{
27 "model": "nomic-embed-text",
28 "input": "The sky is blue because of Rayleigh scattering"
29 }'

OpenAI-compatible endpoints:

Ollama provides drop-in compatibility with the OpenAI API format. This
means any library or tool built for OpenAI works with Ollama by changing the
base URL:

1 # List models (OpenAI format)
2 curl http://localhost:11434/v1/models
3
4 # Chat completion (OpenAI format)
5 curl http://localhost:11434/v1/chat/completions -d '{
6 "model": "qwen3:8b",
7 "messages": [
8 {"role": "system", "content": "You are a helpful assistant."},
9 {"role": "user", "content": "What is Python?"}
10 ],
11 "temperature": 0.7
12 }'
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Streaming responses:

For building chat interfaces, streaming is essential. It lets you display tokens
as they arrive rather than waiting for the full response:

1 # Streamed generation (each line is a JSON object)
2 curl http://localhost:11434/api/generate -d '{
3 "model": "qwen3:8b",
4 "prompt": "Explain quantum computing in three sentences.",
5 "stream": true
6 }'

Each streamed chunk contains a response field with the next token(s) and
a done field that is true on the final chunk.

Python SDK usage:

The official Python library wraps all API endpoints:

1 import ollama
2
3 # Simple chat
4 response = ollama.chat(
5 model='qwen3:8b',
6 messages=[{'role': 'user', 'content': 'What is Python?'}]
7 )
8 print(response['message']['content'])
9
10 # Streaming chat
11 for chunk in ollama.chat(
12 model='qwen3:8b',
13 messages=[{'role': 'user', 'content': 'Explain recursion.'}],
14 stream=True
15 ):
16 print(chunk['message']['content'], end='', flush=True)
17
18 # Generate embeddings
19 response = ollama.embed(
20 model='nomic-embed-text',
21 input='The sky is blue because of Rayleigh scattering'
22 )
23 print(len(response['embeddings'][0])) # Vector dimensions

Custom client configuration:
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1 from ollama import Client
2
3 # Connect to a remote Ollama instance
4 client = Client(host='http://remote-server:11434')
5 response = client.chat(model='qwen3:8b', messages=[
6 {'role': 'user', 'content': 'Hello!'}
7 ])
8
9 # Cloud models (requires ollama signin or API key)
10 cloud_client = Client(host='https://ollama.com')

Architecture Overview

Understanding how Ollama works internally helps you troubleshoot and opti-
mize. The system has several key components:

The Server: When you install Ollama, a background server process starts
automatically. This server:

• Manages model loading and unloading from memory
• Queues incoming requests
• Handles GPU allocation and layer offloading
• Serves the REST API on port 11434

The Scheduler: The scheduler (server/sched.go in the source) manages
concurrent model requests. When multiple clients send requests simultane-
ously, the scheduler:

1. Checks if the requested model is already loaded
2. If loaded, queues the request for immediate processing
3. If not loaded, estimates memory requirements and decides whether to

evict another model or wait
4. Handles partial offloading when VRAM is insufficient for the full model

The Inference Engine: llama.cpp handles the actual neural network com-
putation. It:

• Reads GGUF model files
• Allocates tensors on GPU/CPU based on available memory
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• Performs forward passes token by token
• Manages KV cache for context window

Model Storage: Models live in ~/.ollama/models/ organized as:

1 ~/.ollama/models/
2 manifests/registry.ollama.ai/ # Manifest JSON files
3 blobs/ # Content-addressable weight layers

Each model name (like qwen3:8b) maps to a manifest file that lists the
SHA256 digests of its constituent blob layers. This content-addressable ap-
proach means shared base layers between models are stored only once, saving
disk space.

Troubleshooting Common Issues

Ollama not starting:

1 # Check if the process is running
2 ps aux | grep ollama
3
4 # Check logs
5 cat ~/.ollama/logs/server.log
6
7 # Restart the service
8 systemctl --user restart ollama

GPU not detected (NVIDIA):

1 # Verify drivers are installed
2 nvidia-smi
3
4 # Reload UVM after sleep/wake
5 sudo rmmod nvidia_uvm && sudo modprobe nvidia_uvm
6
7 # Check Ollama logs for GPU detection
8 cat ~/.ollama/logs/server.log | grep -i cuda

GPU not detected (AMD):
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1 # Verify ROCm
2 rocminfo
3
4 # Set override for unsupported GPUs
5 export HSA_OVERRIDE_GFX_VERSION=11.0.0

Model runs slowly:

• Check if GPU is being used: cat ~/.ollama/logs/server.log | grep
"GPU"

• Reduce model size or quantization level
• Increase OLLAMA_NUM_PARALLEL for concurrent requests
• Set OLLAMA_KEEP_ALIVE higher to avoid model reloads

Port already in use:

1 # Change the port
2 export OLLAMA_HOST=localhost:11435
3 # Then restart Ollama

Summary

You now have Ollama installed and running on your platform. You understand
its architecture, have pulled your first model, and know how to interact with it
through both the CLI and the REST API. In the next chapter, you will learn how
to choose the right model for your assistant and optimize it for your specific
hardware – because not all models are created equal; picking the wrong one is
the most common reason local AI projects fail to deliver satisfying results.
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