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The Nixiversum

● Nixlang   special purpose language (*.nix)
● nix-build   build system 
● Nixpkgs   Homebrew
● NixOS   Linux distribution build on Nixpkgs
● NixOps   Chef / Puppet / Ansible
● Hydra Continuous Integration Server
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Why you should Nix

● Fully declarative specification

● Reproducible environment

● One language to rule them all
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This talk

● The language
● Building software, the Nix way
● Nixiversum vs the world

➔ Demo
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nixlang
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Nixlang

● Purely functional
● Lazy evaluated
● Dynamically typed
● Strongly typed
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Basics: values

● true false
● 1
● “aap noot mies”
● “aap ${noot} mies”
● /home/maarten/file ~/file ./../file
● http://www.google.nl/
● [ 1 2 3 ]
● { key1 = “value1”; key2 = 2; key3 = true; }
● Lambda’s

○ x: y: y
○ { x, y }: x
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Basics

Everything is an expression

if true then 1 else 2

=> 1
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Basics: functions

● x: <body>
● { x, y } : <body>

○ { x ? “default”, y }: <body>
○ nix-repl> builtins.functionArgs ({x ? “default”, y}: x)

{ x = true; y = false; }
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Basics

● Local variables: let
○ Let

x = 1;
y = 2;

in

<body>

● Recursive references
let x = 1; y = x; in y 
=> 1
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Basics

● Import expressions from other files
import ./path/to/expression.nix

● => { x = 1; y = 2; }
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Basics

● Import into scope
with <expression-that-results-attrset>; <body>

● with import ./path/to/expression.nix; x + y
=> 3
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Build in functions / operators

● [ 1 ] ++ [ 2 3 ] => [ 1 2 3 ]
● “a”+”b” => “ab”
● Built in functions
nix-repl> builtins.attrNames builtins

[ "abort" "add" "addErrorContext" "all" "any" "attrNames" "attrValues" "baseNameOf" 
"builtins" "catAttrs" "compareVersions" "concatLists" "concatStringsSep" "currentSystem" 
"currentTime" "deepSeq" "derivation" "derivationStrict" "dirOf" "div" "elem" "elemAt" 
"false" "fetchTarball" "fetchurl" "filter" "filterSource" "findFile" "foldl'" "fromJSON" 
"functionArgs" "genList" "genericClosure" "getAttr" "getEnv" "hasAttr" "hashString" 
"head" "import" "intersectAttrs" "isAttrs" "isBool" "isFunction" "isInt" "isList" 
"isNull" "isString" "langVersion" "length" "lessThan" "listToAttrs" "map" "match" "mul" 
"nixPath" "nixVersion" "null" "parseDrvName" "pathExists" "readDir" "readFile" 
"removeAttrs" "replaceStrings" "scopedImport" "seq" "sort" "storeDir" "storePath" 
"stringLength" "sub" "substring" "tail" "throw" "toFile" "toJSON" "toPath" "toString" 
"toXML" "trace" "true" "tryEval" "typeOf" "unsafeDiscardOutputDependency" 
"unsafeDiscardStringContext" "unsafeGetAttrPos" "valueSize" ]
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Building software, 
the Nix way.

http://www.container-solutions.com
http://www.container-solutions.com


www.container-solutions.com | info@container-solutions.com 

Building software

● Source
● Run build instructions
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Building software

● Source
● Run build instructions
● Dependencies
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Building software

● Source
● Run build instructions
● Dependencies
● Store the build artifacts
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Building software

● Source dependency
● Run build instructions
● Dependencies
● Store the build artifacts
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Building software

● Source dependency
● Run build instructions
● Dependencies
● Store the build artifacts

Build process

● Build process has no side-effects *

● Pure function: f(x) = x + 1 (impure function: f(x) = time_of_day)
● Output only depends on x, the input.
● Nix does this, for building software!
● Cache on the input, don’t recompute/rebuild!

○ Hybrid source / binary model
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Hello World

{ stdenv, fetchurl }:
stdenv.mkDerivation rec {
  name = "hello-2.10";

  src = fetchurl {
    url = "mirror://gnu/hello/${name}.tar.gz";
    sha256 = "0ssi1wpaf7plaswqqjwigppsg5fyh99vdlb9kzl7c9lng89ndq1i";
  };  
}
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Hello World
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{ stdenv, fetchurl }:
stdenv.mkDerivation rec {
  name = "hello-2.10";

  src = fetchurl {
    url = "mirror://gnu/hello/${name}.tar.gz";
    sha256 = "0ssi1wpaf7plaswqqjwigppsg5fyh99vdlb9kzl7c9lng89ndq1i";
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Hello World

{ stdenv, fetchurl }:
stdenv.mkDerivation rec {
  name = "hello-2.10";

  src = /nix/store/0ssi1wpaf7….; 
}
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Developer environment for free!

● Dependencies are know!
● Nix-shell

DEMO devshell of nixops
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Nixiversum vs
the world
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Nix vs Bundler, Cargo, pip, npm

● All dependencies (c extensions)
● Programmable
● Tooling to generate dependencies from Gemfile.lock / Cargo.lock etc
● If you specify the nixpkgs git commit --> 100% reproducible.
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NixOS vs Chef / Puppet / Ansible

● The OS’ configuration is another derivation
● Switch to newer version by swapping a symlink
● Old versions stay available, until garbage collected
● Rollback => swap symlink back
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NixOps vs Terraform + Chef / Puppet / Ansible

● One abstraction system
● Cross boundaries; easily reference generated cloud resources
● Declarative

DEMO deploy nix home page on vbox, gce
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more?
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Where to go next?

● Download page
https://nixos.org/nixos/download.html

● A tour of nixlang
https://nixcloud.io/tour/

● Nix pills http://lethalman.blogspot.nl/2014/07/nix-pill-1-why-you-
should-give-it-try.html

● IRC 
freenode, #nixos

● E-mail list 
http://lists.science.uu.nl/mailman/listinfo/nix-dev
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Why you should Nix

● Fully declarative specification

● Reproducible environment

● One language to rule them all
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www.meetup.com/Amsterdam-Nix-Meetup/
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Thank you
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http://maarten-hoogendoorn.nl/presentations
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