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Why talk about Nix at a Cloud Native track?





$ whoami
name:    Bryan HONOF
role:    Software Engineer @ Flox
email:   bryan@flox.dev
socials:
  - 🐘 @bryanhonof@mastodon.social
  - 🦋 @bjth.xyz
  - 🧳 in/bryanhonof

https://mastodon.social/@bryanhonof
https://bsky.app/profile/bjth.xyz
https://www.linkedin.com/in/bryanhonof/


So, what is this Nix thing?



And a bunch of community projects having Nix 
somewhere in their name

Nix, as in the CLI tool you 
interface with

Nix, as in the language you write 
into *.nix files

Nix, as in nixpkgs the package 
repository

Nix, as in NixOS the Linux 
distribution





Nix as a way to build container 
images



https://nixos.org/manual/nixpkgs/stable/#sec-pkgs-dockerTools


But first, Dockerfile!



FROM alpine:3.14

# Sure, cowsay is in a different repository...
RUN apk add \
      --no-cache \
      --repository=http://dl-cdn.alpinelinux.org/alpine/edge/testing/ \
      cowsay

# No hello package in upstream, so we'll cheat :(
ADD --chmod=755 <<EOF /usr/local/bin/hello
#!/bin/sh
echo 'Hello, world!'
EOF

ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/sh
hello | cowsay
EOF

ENTRYPOINT [ "/usr/local/bin/app" ]



FROM alpine:3.14

# Sure, cowsay is in a different repository...
RUN apk add \
      --no-cache \
      --repository=http://dl-cdn.alpinelinux.org/alpine/edge/testing/ \
      cowsay

# No hello package in upstream, so we'll cheat :(
ADD --chmod=755 <<EOF /usr/local/bin/hello
#!/bin/sh
echo 'Hello, world!'
EOF

ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/sh
hello | cowsay
EOF

ENTRYPOINT [ "/usr/local/bin/app" ]



FROM alpine:3.14

# Sure, cowsay is in a different repository...
RUN apk add \
      --no-cache \
      --repository=http://dl-cdn.alpinelinux.org/alpine/edge/testing/ \
      cowsay

# No hello package in upstream, so we'll cheat :(
ADD --chmod=755 <<EOF /usr/local/bin/hello
#!/bin/sh
echo 'Hello, world!'
EOF

ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/sh
hello | cowsay
EOF

ENTRYPOINT [ "/usr/local/bin/app" ]



FROM alpine:3.14

# Sure, cowsay is in a different repository...
RUN apk add \
      --no-cache \
      --repository=http://dl-cdn.alpinelinux.org/alpine/edge/testing/ \
      cowsay

# No hello package in upstream, so we'll cheat :(
ADD --chmod=755 <<EOF /usr/local/bin/hello
#!/bin/sh
echo 'Hello, world!'
EOF

ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/sh
hello | cowsay
EOF

ENTRYPOINT [ "/usr/local/bin/app" ]



$ docker build --tag 'hellocowsay:alpine' -f Dockerfile.alpine .

…

$ docker run --rm hellocowsay:alpine

 _______________

< Hello, world! >

 ---------------

        \   ^__^

         \  (oo)\_______

            (__)\       )\/\

                ||----w |

                ||     ||



$ docker image inspect hellocowsay:alpine \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

38Mi



Not bad, but what about other distros as a 
base?



# What does stable mean here? When does it change?
# Should I be pinning it better?
# Is this debian:stable the same one that I use in all my other containers?
FROM debian:stable

# Will apt-get update only change when I change the tag above?
# What will happen if packages dissapear from the upstream registry?
RUN apt-get update && apt-get install -y hello cowsay

# Apparently cowsay lives under /usr/games/cowsay these days, which isn't added
# to PATH?
# Where do I put the binary? /bin? /usr/bin? /usr/local/bin? All of the above?
# Is /bin/bash good practice here? Why not /usr/bin/env bash, or /bin/sh?
ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/bash
hello | /usr/games/cowsay
EOF

# No questions here, this is the only part that I can't think of any assumptions
# that are made when typing it.
ENTRYPOINT [ "/usr/local/bin/app" ]



FROM debian:stable

RUN apt-get update && apt-get install -y hello cowsay

ADD --chmod=755 <<EOF /usr/local/bin/app
#!/bin/bash
hello | /usr/games/cowsay
EOF

ENTRYPOINT [ "/usr/local/bin/app" ]



$ docker build --tag 'hellocowsay:debian' -f Dockerfile.debian .

…

$ docker run --rm hellocowsay:debian

 _______________

< Hello, world! >

 ---------------

        \   ^__^

         \  (oo)\_______

            (__)\       )\/\

                ||----w |

                ||     ||



$ docker image inspect hellocowsay:debian \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

200Mi





{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



{ dockerTools, hello, cowsay, writeTextFile, lib, shell }:
dockerTools.buildLayeredImage {
  name = "hello";
  config.Cmd = let
      app = writeTextFile {
        name = "app.sh";
        executable = true;
        text = ''
          #!${shell}/bin/sh
          ${lib.getExe hello} | ${lib.getExe cowsay}
        '';
      };
    in
    [ "${app}" ];
}



let
  pkgs = import <nixpkgs> { };
in
pkgs.callPackage ./hello-container.nix {
  hello = pkgs.hello;
  cowsay = pkgs.cowsay;
  shell = pkgs.bash;
}



Cool, ugly syntax!



$ nix build -f default.nix && docker load -i ./result

…

$ docker run --rm hello

 _______________

< Hello, world! >

 ---------------

        \   ^__^

         \  (oo)\_______

            (__)\       )\/\

                ||----w |

                ||     ||



$ docker image inspect hello \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

116Mi





let
  pkgs = import <nixpkgs> { };
in
pkgs.callPackage ./hello-container.nix {
  hello = pkgs.pkgsMusl.hello;
  cowsay = pkgs.pkgsMusl.cowsay;
  shell = pkgs.pkgsMusl.busybox;
}



let
  pkgs = import <nixpkgs> { };
in
pkgs.callPackage ./hello-container.nix {
  hello = pkgs.pkgsMusl.hello;
  cowsay = pkgs.pkgsMusl.cowsay;
  shell = pkgs.pkgsMusl.busybox;
}



$ nix build -f default.nix && docker load -i ./result

…

$ docker run --rm hello

 _______________

< Hello, world! >

 ---------------

        \   ^__^

         \  (oo)\_______

            (__)\       )\/\

                ||----w |

                ||     ||



🥁



$ docker image inspect hello \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

75Mi





Let's look at a more realistic/simple example



$ docker image pull memcached:alpine

…

$ docker image inspect memcached:alpine \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

11Mi



{ dockerTools, lib, memcached }:
dockerTools.buildLayeredImage {
  name = "memcached";
  uid = 10000;
  gid = 10000;
  uname = "memcached";
  gname = "memcached";
  contents = [
    (dockerTools.fakeNss.override {
      extraPasswdLines = [ "memcached:x:10000:10000:memcached service 
user:/var/empty:/bin/sh" ];
      extraGroupLines = [ "memcached:x:10000" ];
    })
  ];
  config.Cmd = [ "${lib.getExe memcached}" "-l" "0.0.0.0" "-p" "11211"];
  config.ExposedPorts = {
    "11211/tcp" = { };
  };
  config.User = "memcached:memcached";
}



{ dockerTools, lib, memcached }:
dockerTools.buildLayeredImage {
  name = "memcached";
  uid = 10000;
  gid = 10000;
  uname = "memcached";
  gname = "memcached";
  contents = [
    (dockerTools.fakeNss.override { … })
  ];
  config.Cmd = [ "${lib.getExe memcached}" "-l" "0.0.0.0" "-p" "11211"];
  config.ExposedPorts = {
    "11211/tcp" = { };
  };
  config.User = "memcached:memcached";
}



{ dockerTools, lib, memcached }:
dockerTools.buildLayeredImage {
  name = "memcached";
  uid = 10000;
  gid = 10000;
  uname = "memcached";
  gname = "memcached";
  contents = [
    (dockerTools.fakeNss.override { … })
  ];
  config.Cmd = [ "${lib.getExe memcached}" "-l" "0.0.0.0" "-p" "11211"];
  config.ExposedPorts = {
    "11211/tcp" = { };
  };
  config.User = "memcached:memcached";
}



let
  pkgs = import <nixpkgs> { };
in
pkgs.callPackage ./memcached-container.nix {
  memcached = pkgs.pkgsMusl.memcached;
}



$ docker image inspect memcached \

  | jq -r '.[0].Size' \

  | numfmt --to=iec-i

5.4Mi



5.4Mi < 11Mi 





What does the future hold?



https://github.com/pdtpartners/nix-snapshotter


https://kubenix.org/


https://flox.dev/docs/reference/command-reference/flox-containerize/#examples




Some downsides



But the advantages outweigh the downsides



Resources to check out!



https://nixos.org/
https://wiki.nixos.org/wiki/NixOS_Wiki
https://nix.dev/tutorials/nix-language


https://mitchellh.com/writing/nix-with-dockerfiles


https://iximiuz.com/en/posts/docker-debug-slim-containers/
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