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Preface
With Go 1.25, you get a runtime that reads the CPU quota of its own container, a standard library that closes long-standing gaps in filesystem safety and JSON handling, and a testing package that makes concurrent behaviour deterministic. And this second edition puts all of it to excellent use.
This book is all about building one system, rather than a bunch of snippets in a folder. This means you can size a connection pool based on its own statistics, run 40,000 jobs on a fixed number of goroutines, retry serialisation conflicts without corrupting a ledger, and hold tens of thousands of open connections without exhausting file descriptors. Each recipe tackles a real problem, and then there's the simplest code to solve it, along with the reasoning behind when to use it again. The diagrams show the mechanism rather than just making the page look nice, and every command output was achieved by running the code.
Whether you're a developer who's already got some experience with Go and now needs it to get by in production, we've got you covered. This edition looks at Go 1.25 as the working environment rather than a list of features.
In this book you will learn to:
	Size worker pools and concurrency limits from measured CPU and memory budgets 

	Confine untrusted file paths so traversal attacks fail in the kernel 

	Test 30 secs timeouts in milliseconds using testing/synctest and its virtual clock 

	Propagate one timeout budget across every service hop without starving downstream callers 

	Retry serialisation conflicts and deadlocks safely with bounded, jittered transaction backoff 

	Find goroutine leaks from a profile and prove their absence in tests 

	Read escape analysis and pprof profiles to remove the allocations that matter 

	Drain response bodies so HTTP connections return to the pool and stay reused 

	Ship schema changes across rolling updates using expand, switch, and contract releases 

	Harden services with govulncheck, minimal images, and secrets that never touch disk 



Prologue
Whenever I've worked on a service, there's always been a morning when it stops being a demo. Then traffic arrives from somewhere nobody planned for, a nightly job overruns into the working day, and a number somebody chose months ago turns out to be wrong. That morning was a different story, though. The thing that separates a survival program from one that doesn't is a set of habits, and those habits can be learned. So, this second edition is organised around them rather than around syntax.
When the first edition came out, a lot of what we now take for granted was still awkward. Since then, the toolchain has learned to read the processor quota of its own container, the standard library has closed the filesystem gap that made partner uploads risky, and the testing package has made a thirty-second timeout assertable in milliseconds. In this edition, we've got all of it. You'll find Go 1.25 is used as the working environment rather than as a list of new features. As we go through these chapters, we're building one system as a team. Our LibraGo service starts off as a single file that prints a catalogue and ends up as a set of services with measured limits at every boundary. Because the code keeps growing, nothing arrives as a standalone snippet, and every technique must survive contact with what came before it. That's on purpose, because if a pattern only works in a fresh file, there's no point keeping it.
The reason you might be here is that in the language you're used to, concurrency is a library rather than a keyword, or you've been working on Go for a while and the newer releases have passed you by. These positions don't put you at a disadvantage. This edition asks for your patience with measurement, because almost every number in it came from running the code rather than from reasoning about it. If a figure looked good but turned out to be wrong, we kept the measurement and rewrote the sentence around it.
So, we'll start with a clean machine and finish with a system we can defend in a review. The code's kept deliberately small because it's the reasoning that must travel. When a listing does run long, it earns the space by doing something that no paragraph could explain as well. I hope you'll finish this book with fewer numbers you can't justify, and with fewer busy mornings ahead of you. Basically, everything else follows from that.
--Ian Taylor


Content
Preface
GitforGits
Acknowledgement
Chapter 1  Up and Running with Go 1.25
Recipe 1: Installing Go 1.25 and Configuring Toolchain
Installing Toolchain
Configuring Environment and Toolchain Policy
Recipe 2: Modules, Workspaces and Dependency Hygiene
Initialising LibraGo Module
Keeping Dependencies Honest
Working across Modules
Recipe 3: Project Layout and Scripting Program
Project Layout
Writing and Running Entry Point
Recipe 4: Syntax, Types and Modern Built-Ins
Modelling Catalogue with Structs, Slices and Maps
Control Forms and Modern Builtins
Recipe 5: Functions, Methods and Range-Over-Function Iterators
Choosing Functions vs. Methods
Streaming Results with Iterator
Recipe 6: Debugging with Delve and VS Code
Structured Logging
Interactive Session with Delve and VS Code
Recipe 7: Catching Bugs with ‘go vet’
Running ‘vet’ and Analyzers
Adding Analysis to Loop
Summary
Chapter 2  Go Advanced and Concurrency
Recipe 1: Pointers, Structs and Value vs. Reference Semantics
Choosing Value vs. Pointer Receivers
Reading, Changing and Writing Back Map Values
Recipe 2: Closures, defer and Cleanup
Deferring Work and Capturing Close Error
Cleaning Resources Ignored by Collector
Recipe 3: Interfaces, Embedding and Polymorphism
Declaring Small Interfaces
Composing Behaviour via Embedding
Recipe 4: Error Handling with ‘errors.Is’, ‘errors.As’ and ‘errors.Join’
Sentinels, Custom Types and Wrapping Verb
Reporting Failures at Once
Recipe 5: Goroutines, Channels and Select Patterns
Coordinating Sources with ‘select’
Stopping Ticker
Recipe 6: Managing Goroutine Lifetimes with ‘sync.WaitGroup.Go’
Replacing Three-Call Rhythm
Capturing Loop Variable and Bounding Fan-Out
Recipe 7: Generics for Reusable Data Structures
Writing Type-Safe Cache
Ordering Values with ‘cmp.Ordered’
Recipe 8: Testing Concurrent Code with ‘testing/synctest’
Running Test inside Bubble
Testing Timeouts
Summary
Chapter 3  File Handling and Data Processing
Recipe 1: Reading and Writing Files with Buffered I/O
Writing through Buffered Writer
Reading Line-by-Line with Scanner
Recipe 2: Safe Filesystem Access with ‘os.Root’
Confining Reads and Writes inside Root
Writing Derived Files inside Same Root
Recipe 3: JSON with ‘encoding/json’ and ‘json/v2’
Mapping Structs
Trying Second Version and Its Options
Recipe 4: Parsing CSV, Text and Regular Expressions
Reading Delimited Records without Loading File
Compiling and Matching Patterns
Recipe 5: Binary Data and Advanced File I/O
Writing and Reading Fixed-Width Records
Reading at Offset without Seeking
Recipe 6: Streaming Large Files without Exhausting Memory
Connecting Stages with Pipe
Bounding Read and Sizing Copy
Recipe 7: Directory Traversal, Temp Files and ‘io/fs.ReadLinkFS’
Walking Tree and Reading Links
Writing through Temporary Files
Summary
Chapter 4  Building and Managing Go APIs
Recipe 1: HTTP Servers and Routing with ServeMux
Declaring Routes with Methods and Wildcards
Configuring Server and Timeouts
Recipe 2: Request Decoding, Validation and Response Shaping
Decoding Body Defensively
Shaping Responses Consistently
Recipe 3: Building RESTful APIs
Choosing Methods, Status Codes and Payloads
Introducing Second Version without Breaking First
Recipe 4: Logging, Recovery and Timeouts
Writing and Composing Chain
Logging Requests and Bounding Duration
Recipe 5: Authentication and CSRF Defense
Guarding Writes and Carrying Identity
Rejecting Forged Cross-Origin Requests
Recipe 6: Rate Limiting and Admission Control under Load
Applying Token Bucket per Caller
Bounding Total Work in Flight
Recipe 7: Graceful Shutdown and Request-Scoped Contexts
Draining Server on Termination Signal
Propagating Deadlines through Request
Recipe 8: Testing and Debugging Endpoints with ‘httptest’
Exercising Handlers without Network
Testing Clients against Real Server
Summary
Chapter 5  RPC and gRPC Services
Recipe 1: Protobufs and Service Contracts
Declaring Catalogue Contract
Generating Go Code from Contract
Recipe 2: Building gRPC Servers
Implementing Service Interface
Serving, Draining and Reporting Health
Recipe 3: gRPC Clients, Deadlines and Retries
Creating Client and Bounding All Call
Retrying without Writing Retry Loop
Recipe 4: Errors and Status Codes
Mapping Domain Errors onto Codes
Attaching Field Violations to Status
Recipe 5: Streaming with Flow Control and Backpressure
Sending and Receiving Stream
Tuning Windows and Message Limits
Recipe 6: Securing and Observing gRPC
Enabling TLS and Mutual Authentication
Observing Calls with Interceptors
Summary
Chapter 6  Automation and Concurrency at Scale
Recipe 1: Bounded Worker Pools for Thousand Jobs
Building and Feeding Pool
Buffering Errors and Stopping on Cancellation
Recipe 2: Coordinating Failure with ‘errgroup’ and Context Cancellation
Cancelling Siblings on First Failure
Limiting Members and Reading Blocking Behaviour
Recipe 3: Limiting Concurrency with Weighted Semaphores
Acquiring and Releasing by Weight
Choosing between Weights and Plain Limit
Recipe 4: Fan-Out / Fan-In Pipelines with Backpressure
Connecting Stages with Bounded Channels
Sizing Buffers
Recipe 5: Detecting and Preventing Goroutine Leaks
Finding Existing Leaks
Proving Package Safety
Recipe 6: Batching and Debouncing High-Volume Events
Flushing on Size/Time
Choosing between Batching and Debouncing
Recipe 7: Scheduling Background Jobs and Periodic Work
Running Periodic Work
Testing Schedule against Virtual Clock
Recipe 8: Building CLI Tools for Operations
Structuring Subcommands and Exit Codes
Wiring Signals and Separating Output Streams
Summary
Chapter 7  Microservices Architecture
Recipe 1: Designing Go Microservice
Laying Out Tangle-free Service
Loading and Validating Configuration
Recipe 2: Inter-service Communication and Timeout Budgets
Reading and Spending Remaining Budget
Carrying Budget across Hops
Recipe 3: Service Discovery and Client-Side Load Balancing
Resolving Replica and Spreading Load
Sppedy Change of Rotation
Recipe 4: Structured Logging with ‘log/slog’
Configuring Logger for Each Service
Grouping Request Fields and Carrying Trace Identifier
Redacting Sensitive Values
Recipe 5: Metrics, Tracing and Health Checks
Instrumenting Calls and Recording Trace
Making Probe Answerable
Recipe 6: Retries, Circuit Breakers and Bulkheads
Breaking Circuit on Sustained Failure
Isolating Dependencies with Bulkhead
Recipe 7: Containers and Kubernetes with Container-Aware GOMAXPROCS
Sizing Runtime to Container
Building Small and Boring Image
Summary
Chapter 8  Strengthening Database Interactions
Recipe 1: Connecting SQL and Tuning Connection Pool
Opening Handle and Pool Sizing
Watching Pool Statistics for Sizing
Recipe 2: CRUD with Context Deadlines
Reading Rows
Reading Rows without Connection Leak
Recipe 3: Prepared Statements, Batching and Bulk Inserts
Preparing Once and Executing Multiple Times
Collapsing Round Trips with Multi-Row Insert
Recipe 4: Transactions, Isolation Levels and Conflict Retry
Running Self-Cleaning Transaction
Retrying Solvable Conflicts
Recipe 5: ORMs and Query Builders
Choosing Control over Convenience
Keeping Choice Reversible
Recipe 6: MongoDB and NoSQL Integration
Writing and Querying Events
Reading Cursor and Indexing Filters
Recipe 7: Schema Migrations in CI/CD
Versioning and Embedding Schema
Changing Column without Breaking Rolling Update
Recipe 8: Caching with Redis and ‘singleflight’
Collapsing Duplicate Lookups
Expiring Keys without Synchronised Miss
Summary
Chapter 9  Performance, Profiling and Resource Management
Recipe 1: Writing Allocation-Aware Go Code
Asking Compiler for Value Escape
Removing Allocations from Hot Path
Recipe 2: Profiling CPU, Memory and Blocking with ‘pprof’
Collecting Profile from Running Service
Reading Profile without Fooling Ourselves
Recipe 3: Benchmarking with ‘testing.B’ and ‘benchstat’
Writing Measurable Benchmark
Comparing Distributions with ‘benchstat’
Recipe 4: Continuous Diagnostics with ‘runtime’ and ‘trace.FlightRecorder’
Recording Window and Trigger-based Snapshotting
Snapshotting Window on Escalation
Recipe 5: Tuning GC and Trying Green Tea
Trading Memory against Processor Time
Measuring Cycles and Trying Green Tea
Recipe 6: Sizing Concurrency to CPU and Memory Budgets
Reading Processor Ceiling from Runtime
Fixing Memory Budget and Enforcing Number
Recipe 7: Reusing Objects with ‘sync.Pool’
Taking, Resetting and Returning
Action of Collector on Pool
Recipe 8: Profile-Guided Optimization at Build Time
Collecting Profile and Building Against
Merging Profiles
Summary
Chapter 10  Networking, Protocols and Security
Recipe 1: Efficient HTTP Clients with Connection Reuse
Sharing Client and Returning Connections
Draining Body for Connection Returns
Reuse with Client Trace
Recipe 2: Handling Thousand Connections
Raising Descriptor Limit and Measuring Cost
Budgeting Memory and Timeouts
Recipe 3: SSH and SFTP Automation
Connecting Verified Host Key
Carrying Context and Uploading Atomically
Recipe 4: Designing Custom TCP Protocols
Framing Messages with Length Prefix
Providing Deadline to Connections
Recipe 5: Scaling WebSockets for Real-Time Messaging
Accepting Connection with Budget
Keeping Connection Alive
Recipe 6: TLS/SSL, Certificates and Go 1.25 Crypto Changes
Configuring Server and Its Negotiations
Recording Handshake Negotiations
Monitoring Expiry and Cloning Hash State
Recipe 7: Hardening and Auditing Go Services
Scanning Vulnerabilities
Handling Secrets and Reducing Attack Surface
Summary
Index
Epilogue






































[image: ]
Copyright © 2026 by GitforGits
All rights reserved. This book is protected under copyright laws and no part of it may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording, or by any information storage and retrieval system, without the prior written permission of the publisher. Any unauthorized reproduction, distribution, or transmission of this work may result in civil and criminal penalties and will be dealt with in the respective jurisdiction at anywhere in India, in accordance with the applicable copyright laws.
Published by: GitforGits
www.gitforgits.com
Printed in India
First Printing: August 2026
Cover Design by: Kitten Publishing
Disclaimer:
This book, including all its text, diagrams, and illustrations, is an original work developed for educational and informational purposes. The content is not affiliated with, endorsed by, or sponsored by or any other company, brand, or entity referenced within. All brand names, product names, and trademarks mentioned are the property of their respective owners and are used in a descriptive, educational context only. Every effort has been made to ensure that no copyrighted or trademarked material has been copied or misused in this book. All diagrams and illustrations that are not original have been used with proper attribution and credit to their respective sources.
If you believe that any content in this book infringes upon your copyright or trademark, please contact us immediately at support@gitforgits.com. Upon notification, corrective action will be taken promptly.
GitforGits
Prerequisites
This book is for every Go programmer who wants to bring error-free performance, immediate troubleshooting to issues, better reliability and active security. All you need is basics of Go and nothing beyond to pursue this book.
Codes Usage
Are you in need of some helpful code examples to assist you in your programming and documentation? Look no further! Our book offers a wealth of supplemental material, including code examples and exercises.
Not only is this book here to aid you in getting your job done, but you have our permission to use the example code in your programs and documentation. However, please note that if you are reproducing a significant portion of the code, we do require you to contact us for permission.
But don't worry, using several chunks of code from this book in your program or answering a question by citing our book and quoting example code does not require permission. But if you do choose to give credit, an attribution typically includes the title, author, publisher, and ISBN. For example, "Go Programming Cookbook, Second Edition by Ian Taylor".
If you are unsure whether your intended use of the code examples falls under fair use or the permissions outlined above, please do not hesitate to reach out to us at support@gitforgits.com. 
We are happy to assist and clarify any concerns.
Acknowledgement
I owe a tremendous debt of gratitude to GitforGits, for their unflagging enthusiasm and wise counsel throughout the entire process of writing this book. Their knowledge and careful editing helped make sure the piece was useful for people of all reading levels and comprehension skills. In addition, I'd like to thank everyone involved in the publishing process for their efforts in making this book a reality. Their efforts, from copyediting to advertising, made the project what it is today.
Finally, I'd like to express my gratitude to everyone who has shown me unconditional love and encouragement throughout my life. Their support was crucial to the completion of this book. I appreciate your help with this endeavour and your continued interest in my career.
Chapter 1 
Up and Running with Go 1.25
In this opening chapter, we try to establish the ground for everything that follows, and we will build all of it on Go 1.25 running on Linux. We will install the toolchain, let our project pin the version it needs, and settle the module that carries our sample application through the rest of the book. That application is LibraGo, a catalogue service for a library consortium, and every chapter ahead adds to the same codebase rather than starting something fresh. In this way, the work compounds instead of scattering across disconnected samples.
Beyond the setup, we will meet the language surface we lean on constantly, including the core types, the modern builtins, and the iterator form that arrived recently. We will then settle two habits that repay themselves within a week, namely a debugging loop built on Delve and a static analysis pass that runs before every commit. By the end, we will hold a working environment, a running LibraGo binary, and the reflexes that carry us comfortably into the next chapter.
Recipe 1: Installing Go 1.25 and Configuring Toolchain 

We begin with a clean Linux machine and a decision that quietly shapes the next six months. Across many teams, the habit is to install whatever version the distribution happens to package, and the mismatch surfaces much later when half the fleet runs one release while the build server runs another. Our LibraGo work targets Go 1.25 throughout, because several features we depend on in later chapters arrived in exactly that release. So, we want an installation that is explicit about its version, and we want an environment that stays consistent across every shell we open.
The second half of that sentence deserves as much attention as the first. Since Go keeps its own configuration file rather than depending on exported shell variables, our settings survive a new terminal, a cron job, and a systemd unit alike. In practice, puzzling build differences trace back to a variable that existed in one shell and not another. Once this file holds our settings, that whole category of confusion disappears.
Installing Toolchain
The official archive gives us the most predictable result, and it keeps us clear of distribution packaging that tends to lag. We will remove any previous installation before extracting, because an old tree left in place is the usual source of mixed-version confusion. Our target directory is /usr/local/go, which is the path the Go project assumes throughout its own instructions. After extraction, a single line in our shell profile makes the go command available in every session.
So here, we will now download the archive and replace any earlier installation as below:
curl -LO https://go.dev/dl/go1.25.0.linux-amd64.tar.gz 

sudo rm -rf /usr/local/go 

sudo tar -C /usr/local -xzf go1.25.0.linux-amd64.tar.gz 


We will then place the toolchain on our path by appending one line to ~/.bashrc as below:
export PATH=$PATH:/usr/local/go/bin 

Once the shell reloads, we will then confirm with a version check that everything landed where we intended, as below:
source ~/.bashrc 

go version 


The result reports the release, the operating system, and the architecture together in one line.
go version go1.25.0 linux/amd64 

That single line answers three questions at once, namely which release we run, on which operating system, and for which architecture.
	Should the release differ from what we expect, an older Go binary is almost always still sitting ahead of /usr/local/go/bin on our path. 

	A quick which go settles the question in seconds, and the problem goes away permanently once we remove the stale package. 



Configuring Environment and Toolchain Policy
Our environment lives in a file that Go manages for us, and go env -w is how we write to it. Here, two settings earn their place immediately. The first is GOBIN, which decides where installed tools land, and a directory on our path saves us from hunting for binaries later. The second is GOTOOLCHAIN, which decides what happens when a project asks for a newer release than the one we installed.
So here, we will then record both settings once and for all as below:
go env -w GOBIN=$HOME/go/bin 

go env -w GOTOOLCHAIN=auto 


So here, we will then read the whole configuration back, which is what we want whenever a build behaves strangely, as below:
go env GOBIN GOTOOLCHAIN GOMODCACHE 

The values now come from the configuration file rather than from whichever shell we happen to be sitting in.
/home/pravin/go/bin
auto
/home/pravin/go/pkg/mod

The auto policy is the one we want on a development machine, because it lets a project pull the exact toolchain it declares. When someone clones LibraGo with Go 1.22 installed, Go downloads the 1.25 toolchain and completes the build correctly. A locked-down build agent often sets local instead, which forbids any download and forces the installed release. So, our version stops being a wiki page that goes stale and becomes a fact the toolchain enforces.
Recipe 2: Modules, Workspaces and Dependency Hygiene 

Every catalogue service needs a home before it starts demanding code. A Go module is that home, and it records three things for us, namely the import paths our packages answer to, the language version we target, and the exact dependency versions we build against.
Any team that skips this step early tends to pay for it later, when two machines resolve the same import to two different versions. So, we will settle the module now, while the repository is still empty and the decision costs nothing.
Beyond that decision, hygiene is the part most projects neglect, and it bites hardest during an audit. We want to know precisely which versions went into a binary we shipped last quarter, and we want stray directories kept out of our build. With Go 1.25, we gain help on both fronts, so we will set the habits up here and lean on them for the rest of the book.
Initialising LibraGo Module
The import path deserves a moment of thought, because renaming it later touches every file that imports our packages. We will use a path that matches where the code will actually live, since that convention lets the toolchain fetch our module directly from the repository. For LibraGo, our path is github.com/gitforgits/librago, and every internal package hangs beneath it. Once this is in place, our imports read identically on a laptop and on a build agent.
So here, we will create the module and pin its toolchain as below:
mkdir librago && cd librago 

go mod init github.com/gitforgits/librago 

go mod edit -go=1.25 -toolchain=go1.25.0 


The resulting go.mod file stays short, and its brevity is very much the point.
module github.com/gitforgits/librago
go 1.25
toolchain go1.25.0

With this, the three lines as shown above, now carry the identity, the language version, and the toolchain policy. Nothing else belongs in this file by hand, because the toolchain manages the dependency lines itself. Should we ever need to raise the language version, go mod edit remains the safe way to do it, since hand editing invites a typo that surfaces only during a release build.
Keeping Dependencies Honest
Our dependencies arrive through ordinary imports rather than through a separate install step, which is a habit worth forming early. We will write the import in our source, and go mod tidy then resolves it, records the version, and writes a checksum into go.sum. That checksum is what makes a build reproducible, because it fails loudly when a published version changes underneath us. This one file has caught many supply-chain incidents, so we commit it beside go.mod without exception.
So here, we then add the Postgres driver:
go get github.com/jackc/pgx/v5 

go mod tidy 


A second hygiene tool arrived in Go 1.25, and it solves an old irritation. In most repositories, generated assets, fixture trees, and vendored front-end builds sit inside the tree without being Go packages at all, and go build ./... used to stumble over them. The ignore directive now tells the toolchain to skip those directories outright. Furthermore, the directive lives in go.mod, so every contributor and every build agent respects it automatically.
Hence, we will declare the directories our build should never walk into as below:
ignore ( 

    ./testdata/fixtures 

    ./web/dist 

) 


For the audit question, our binary already carries its own answer. The go version -m command reads build information embedded at link time, and the -json flag added in Go 1.24 turns that into something a script can consume. So here, we will then turn a security review from an archaeology exercise into a single command, as below:
go version -m -json bin/librago 

The output names the main module, every dependency version, and the settings the build used.
{
"Path": "github.com/gitforgits/librago/cmd/librago",
"Main": {"Path": "github.com/gitforgits/librago", "Version": "(devel)"},
"Deps": [
{"Path": "github.com/jackc/pgx/v5", "Version": "v5.7.2"}
],
"Settings": [
{"Key": "-ldflags", "Value": "-s -w"},
{"Key": "vcs.revision", "Value": "9f2c1ab"}
]
}

A dependency therefore travels a well-defined path from our import statement to that audit record, as given below.
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Working across Modules
Our consortium runs more than one service, and the catalogue is only the first of them. A reporting service follows in a later chapter, and it will import shared code from LibraGo. At this point, many teams reach for a replace directive, and they then forget to remove it before publishing. That single forgotten line has broken more releases than any subtle concurrency bug ever managed.
A workspace solves the same problem without touching go.mod at all. The go.work file sits above our modules, tells the toolchain to resolve them locally, and never travels into a published module. So, we can edit shared code and see the effect immediately in the service that consumes it. Because the file belongs to our machine rather than to the release, we will add it to .gitignore and keep the repository clean.
So here, we then create the workspace and register both modules as below:
cd .. 

go work init ./librago 

go work use ./libra-reports 


The generated file stays as small as the module file did.
go 1.25
use (
./librago
./libra-reports
)

Both modules now resolve against each other without a replace directive anywhere in sight, which is the whole reason the workspace exists. Nothing here reaches a consumer either, since go.work stays out of the published module.
Recipe 3: Project Layout and Scripting Program 

Our module is ready, and the moment has come to put something inside it. A first program in a cookbook usually prints a greeting and teaches nothing that survives the page. We will spend the same effort on a small piece of LibraGo instead, because code we keep is worth more than code we discard. So, our first program will load a handful of catalogue records and report what it found.
At the same moment, layout deserves attention, since moving files later means touching every import that referenced them. Here, Go imposes no framework, yet the community has settled on a small set of conventions that most projects follow. Those conventions carry real meaning to the toolchain in one case and social meaning in the others. We will adopt them now and never revisit the question.
Project Layout
Our entry points live under cmd, with one directory per binary, and each of those directories holds a main package. All domain code lives in ordinary packages at the root, so tests and other services can import it freely. The internal directory carries a rule the compiler actually enforces, since nothing outside our module can import anything beneath it. That single guarantee lets us keep implementation details genuinely private rather than merely discouraged.
So here, we will create the directories that carry us through the book:
mkdir -p cmd/librago catalogue internal/storage 

Our arrangement separates the shippable binary from the reusable domain, and it keeps private machinery behind a compiler-enforced boundary. The next chapter adds packages beneath this same tree rather than beside it, so the shape stays recognisable as the project grows. The boundaries read more clearly when we picture them, as given below.
[image: ]
Writing and Running Entry Point
We will keep the entry point deliberately thin throughout the book, since anything interesting belongs in a package that tests can reach directly. A main function that only wires components together is a function nobody needs to test. That discipline also keeps our options open, because a second binary can reuse the same domain package without inheriting any of the first one's wiring.
So here, we will write the entry point in cmd/librago/main.go as below:
package main 

import ( 

    "fmt" 

    "github.com/gitforgits/librago/catalogue" 

) 

func main() { 

    books := catalogue.Seed() 

    fmt.Printf("catalogue loaded with %d titles\n", len(books)) 

} 


Here, the catalogue.Seed function arrives in the next recipe, so the compiler will object for the moment. Our development loop then uses two commands that we will run several hundred times before the book ends. The go run command compiles into a temporary location and executes immediately, which keeps the loop fast and our directory clean. By contrast, go build writes a binary we can copy into a container, and a Go binary needs no runtime installed on the target.
We will then run the program and afterwards produce a shippable binary as below:
go run ./cmd/librago 

go build -o bin/librago ./cmd/librago 


The run reports what the seed data contained.
catalogue loaded with 4 titles 

That single line is the whole of our first program, and the binary beside it needs no Go installed on the machine that runs it. Every later chapter grows this same tree rather than starting a new one.
Recipe 4: Syntax, Types and Modern Built-Ins 

Our catalogue needs a shape before it can hold anything, and Go gives us a deliberately small set of parts for that purpose. A struct groups related fields under one name, a slice holds an ordered and growable sequence, and a map gives us lookup by key. Almost every Go program lean on those three alone, which is a relief for anyone arriving from a language with a larger vocabulary. So, our modelling work stays close to the problem rather than to the type system.
Over the last few releases, Go quietly removed a good deal of the boilerplate that older code carries. By now, builtins such as min, max, and clear work on the types we already have, while the slices and maps packages cover the sorting and copying we used to write by hand. Anyone reading older Go on the internet will still meet those hand-written loops. We will skip that phase entirely and write the version we would arrive at anyway.
Modelling Catalogue with Structs, Slices and Maps
Our Book struct holds the fields a catalogue record genuinely needs, and it deliberately holds no more than that. Any field belonging to a different concern, such as loan history, lives in its own type and refers to the book by identifier. That discipline keeps our structs small enough to pass by value cheaply, and it stops one record from dragging half the database into memory. Furthermore, small structs serialise faster, which matters
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