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Have You Ever Looked Inside
/nix/store ?

2  /  592  /  59

Demystifying the Nix StoreDemystifying the Nix Store |  | PlanetNix 2026 • SCaLE 23xPlanetNix 2026 • SCaLE 23x

Made with Made with MarpMarp by  by Leonard Sheng Sheng LeeLeonard Sheng Sheng Lee..

https://sheeeng.github.io/slides/demystifying-the-nix-store/
https://www.socallinuxexpo.org/scale/23x/presentations/giant-immutable-lego-set-demystifying-nix-store
https://marp.app/
https://github.com/sheeeng


The Immediate Reaction
What  are  these  hashes?

Why  is  everything  immutab le?

Where 's  my  /usr/bin ?

How  does  anything  even  work?
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Today's Session
Explore  the  LEGO®  Metaphor.

Look  Ins ide  Express ions  &  Der ivat ions .

Put  N ix  into  Pract ice .
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Explore the LEGO® Metaphor

5  /  595  /  59

Demystifying the Nix StoreDemystifying the Nix Store |  | PlanetNix 2026 • SCaLE 23xPlanetNix 2026 • SCaLE 23x

Made with Made with MarpMarp by  by Leonard Sheng Sheng LeeLeonard Sheng Sheng Lee..

https://sheeeng.github.io/slides/demystifying-the-nix-store/
https://www.socallinuxexpo.org/scale/23x/presentations/giant-immutable-lego-set-demystifying-nix-store
https://marp.app/
https://github.com/sheeeng


Conventional Package Managers
Everything  m ixed  together.

Upgrading  m ight  break .

Hard  to  undo  changes .

Dependency  he l l .
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Giant LEGO® Set
For  each  N ix  package :

The  binar ies  and  l ibrar ies  are  l ike  a  set  of  br icks .

The  der ivat ion  that  bu i lds  it  is  l ike  a  instruct ion  manua l .

The  content-addressed  hash  is  l ike  a  un ique  set  number.
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LEGO® Metaphor ≈ Nix Rules
Br icks  snap  together  perfect ly.

Instruct ions  are  reproducib le .

Sets  never  change  once  bu i l t .

You  can  combine  sets  safe ly.

You  can't  modify  a  bu i l t  set .
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Look Inside Expressions &
Derivations
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What Is a Nix Expression? (1/2)
The  source  code  contained  in  a  .nix  f i le .

A pure , funct iona l  language  for  descr ibing  packages .

Every  .nix  f i le  is  a  funct ion  that  returns  a  va lue .

Express ions  dec lare  what  to  bu i ld , not  how  to  run  it .
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What Is a Nix Expression? (2/2)

The  LEGO®  des ign  sketch  you  draw  on  paper.
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Expressions -> Derivations (1/2)
N ix  evaluates the  express ion  to  produce  a  der ivat ion .

The  der ivat ion  is  a  fully  resolved  bu i ld  recipe  w ith  every
dependency  p inned  to  an  exact  store  path .
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Expressions -> Derivations (2/2)

Read  the  sketch , pr ints  the  instruct ion  manua l .
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What Is a Derivation? (1/2)
A recipe  that  descr ibes :

Inputs :  What  you  need , such  as  dependencies .
Bu i ld  steps :  How  to  bu i ld  it .
Outputs :  What  you  get , inc luding  binar ies  and
l ibrar ies .
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What Is a Derivation? (2/2)

The  LEGO®  instruct ion  book let  ins ide  your  set .
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Example of Nix Expression
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Declaring Inputs (1/2)

pkgs  is  the  funct ion  argument .

import ...  loads  the  ent ire  N ix  packages  collect ion .

1 7  /  591 7  /  59

Demystifying the Nix StoreDemystifying the Nix Store |  | PlanetNix 2026 • SCaLE 23xPlanetNix 2026 • SCaLE 23x

Made with Made with MarpMarp by  by Leonard Sheng Sheng LeeLeonard Sheng Sheng Lee..

https://sheeeng.github.io/slides/demystifying-the-nix-store/
https://www.socallinuxexpo.org/scale/23x/presentations/giant-immutable-lego-set-demystifying-nix-store
https://marp.app/
https://github.com/sheeeng


Declaring Inputs (2/2)

F ind  the  br icks  you  need  in  a  LEGO®  cata log .
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Choosing the Builder

The  runCommand  creates  a  s imple  der ivat ion  w ithout
needing  a  full  stdenv.mkDerivation  funct ion .
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The Build Script

The  she l l  scr ipt  that  ca l ls  date  from  the  package .
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String Interpolation

After  N ix  eva luates  above  express ion , it  becomes :

Every  dependency  is  p inned  to  an  exact  store  path .
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Build The Expression (*.nix) File

Eva luate  the  express ion  to  produce  a  .drv  f i le .

Compute  a  hash  from  inputs .

Run  the  bu i ld  scr ipt  in  an  isolated  sandbox .

Store  the  output  at  the  computed  path .
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Derivation: Build Output

Eva luate  the  .nix  express ion  to  produce  a  .drv  f i le .

Compute  the  hash  ...gn1360z  from  a l l  inputs .

Execute  the  .drv  f i le  as  the  actua l  bu i ld  recipe .
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Derivation: Build Output / Get
Dependencies

The  uutils-coreutils-0.6.0  package  is  needed  but
not  in  the  loca l  store .
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Derivation: Build Output / Executing Build

Run  the  bu i ld  scr ipt  ins ide  a  sandbox .

A l low  only  dec lared  dependencies .

B lock  network  access  and  access  to  /usr  or  /bin .

P lace  the  output  at  the  computed  store  path .
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Derivation: Build Output / Dependency
Graph

Opt iona l :  nix-output-monitor
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The Derivation (*.drv) File

Map  a  der ivat ion  hash  to  a  determ in ist ic  output  path .
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Inside the .drv : Builder and Arguments

Every  path  is  absolute .

Nothing  comes  from  the  host  system .
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Inside the .drv : Input Derivations

Three  input  der ivat ions  must  be  bu i l t  f irst .
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Inside the .drv : Build Command

Resolve  a l l  interpolat ions  in  the  bu i ld  scr ipt .
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Examining the Output
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Running the Result

Create  a  ./result  syml ink  to  the  store  path .
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Build Process in a Nutshell
1. Eva luate  the  express ion , the  .nix  f i le .
2. Produce  the  der ivat ion , the  .drv  f i le .
3. Gather  a l l  inputs , inc luding  dependencies .
4. Create  isolated  env ironment .
5. Run  bu i ld  steps .
6. Store  output  at  the  computed  path .
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The Store Path Structure (1/2)

Example：

1xy62wrp3m91snd3cazxgg0yrplb6sav-git-2.52.0
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The Store Path Structure (2/2)
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Why Hashes Matter
Reproducibi l ity :  Same  inputs  =  same  hash .

Caching :  A l ready  bu i l t?  Reuse  it !

Isolat ion :  D i f ferent  vers ions  coex ist  peacefully.

Atom ic  upgrades :  New  hash  =  new  path .
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Immutable Store
Once  bu i l t , never  changes .

Upgrades  create  new  paths .

O ld  vers ions  remain  unt i l  garbage  collected .

Rollbacks  are  just  sw itching  syml inks .
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Example: Upgrading Python

Both  ex ist  s imultaneously!

Your  programs  use  whatever  vers ion  they  need .
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Atomic Operations

Update  symbol ic  l ink  at
/nix/var/nix/profiles/default  path .
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Total Isolation
Dur ing  a  N ix  bu i ld :

B lock  network  access  in  most  cases .

B lock  access  to  /usr , /bin , etc .

Prevent  env ironment  var iab le  leakage .

A l low  only  dec lared  dependencies .

Result :  Reproducib le  bu i lds !
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Exploring Dependencies
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Closure (1/2)
A package  w ith  a l l  its  dependencies , resolved  recurs ive ly.

This  is  everything  needed  to  run  the  program .
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Closure (2/2)

The  LEGO se t  tha t  comple te ly  bu i l t .
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Closure Size

Why  does  "He l lo  World"  need  31.8  M iB?

glibc-2.42-47 :  29.0  M iB

...

hello-2.12.2 :  268.2  K iB
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Garbage Collection
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Put Nix into Practice
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Flakes: Modern Nix

Expl ic it  inputs  w ith  locked  vers ions .
Better  reproducibi l ity.

Eas ier  to  share  and  compose .
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Our Flake: Full Expression
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Flake: Metadata and Inputs (1/2)

Dec lare  externa l  dependencies  w ith  exact  sources .

Create  a  flake.lock  to  p in  the  exact  rev is ion .
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Flake: Metadata and Inputs (2/2)

Order  from  which  LEGO®  cata log  edit ion .
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Flake: Multi-Platform Support

The  outputs  is  a  funct ion  receiv ing  resolved  inputs .
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Flake: Package Definition

The  bu i ld  logic  is  ident ica l  to  our  regular  express ion .
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Flake Outputs and Derivations

Everything  is  st i l l  der ivat ions  under  the  hood!
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Analyzing Flake Dependencies

Explore  your  dependency  graph .
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Real-World Impact
Deve lopment :  Cons istent , reproducib le  env ironments .

CI/CD :  Hermet ic , cacheab le  bu i lds .

Product ion :  Atom ic  deployments . Dec larat ive
conf igurat ion . SBOM .

Mult i-user :  Isolated  user  env ironments . No  dependency
conf l icts .
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The Trade-Offs
Benefits :

Extreme  re l iabi l ity.
Perfect  reproducibi l ity.

Drawbacks :

D isk  space  from  stor ing  many  vers ions .
Steep  learn ing  curve .
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Key Takeaways
Express ions  ≈  Des ign  Sketches

Der ivat ions  ≈  Instruct ion  Manua ls

Hashes  ≈  Set  Numbers
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Next Steps
Explore  your  own  /nix/store .

Read  some  .drv  fi les .

Trace  dependencies  w ith  why-depends .

Wr ite  your  first  N ix  express ion .

Jo in  the  N ix  commun ity.
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Thanks!
sheeeng .github. io /sl ides
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