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e lib.mapAttrsTolist

e lib.mkMerge
e lib.mklf

e lib.genAttrs



lib.mapAttrsToList
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lib.mapAttrsToList — 3TO PyHKUMS, KOTOpas npeobpa3yeT Habop aTpubyTOB B CNMUCOK,
npuMeHan pyHKLUIO K KaXKA0M Nape Kilo4Y-3Ha4yeHue,

lib.mapAttrsToList f attrs

OnucaHue:

e f — (yHKLMA, MPUHMUMAIOLWLAA OBa apryMeHTa: name (KJO4Y) U value (3HadeHue);
e attrs — Habop aTpubyToB.

Bo3BpallaeT CNMCOK pe3yibTaToB NPMMEHEHUS f K Ka)KAOMY 3JIEMEHTY.
Ncnonb3oBaHue:

e [eHepauuns KOHMUrypaunoHHbIX (Pansios.
e Co34aHNa CMNCKOB OJ19 AVHAMUYEeCKON KOHUrypaumu.
e [peobpazoBaHns AaHHbIX MeXAy hopMmaTaMu.

P00?0707?7
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UcxopHbIN KOA,:

{ lib }:
let
users = {
alice = 25;
bob =
charlie = 35;
b

result = lib.mapAttrsToList (name: age: "${name} is ${toString age} years old") users;
in

result



Pe3synbTaT:

[ "alice is 25 years old" "bob is 30 years old" "charlie is 35 years old" ]
DDDVDVVDVD DD DVVVVVIVVIVIVVI??

{ lib, ... }:

userConfigs = {

alice = {
uid = 1001;
group = "users";

shell = "/bin/bash";

b
bob = {
uid = 1002;
group = "developers";
shell = "/bin/zsh";
b
b

# Mpeobpa3yem B dopMaT, MOHATHLIM ONS USErs.users
usersList = lib.mapAttrsToList (username: config: {
name = username;
inherit (config) uid group shell;
isNormalUser = true;
}) userConfigs;
in
{

users.users = builtins.listToAttrs (map (u: { name = u.name; value = u; }) userslList);

DDV PPVVVVVVVVVVVVV?? PV P V7?77?77

{ lib, ... }:

services = {
nginx = {
port = 80;

enable = true;



b

postgres = {
port = 5432;
enable = true;

b

redis = {
port = 6379;
enable = false;

b

b

# OUNbTpyeM U CO3LaeM KOHOUIM TONMbKO [ONS BKIYEHHBIX CEPBUCOB
enabledServices = lib.mapAttrsToList (name: config:
lib.optional config.enable {
serviceName = name;
inherit (config) port;
configFile = ./${name}-config.conf;
}
) services;
in
{
# enabledServices 6ypet cnuckoM cnuckos, flatten ero

services = lib.flatten enabledServices;

{ lib, ... }:
let

openPorts = {

http = 80;
https = 443;
ssh = 22;
smtp = 25;

};

firewallRules = lib.mapAttrsToList (name: port: {
# Co3paeM npaBuio Ond Kaxporo nopTta
rule = "-p tcp --dport ${toString port} -j ACCEPT";
description = "Allow ${name} (port ${toString port})"



}) openPorts;
in
{
networking.firewall.extraCommands = 1lib.concatMapStringsSep "\n" (rule:
"iptables -A INPUT ${rule.rule} # ${rule.description}"

) firewallRules;

D PPDPPVVD P DPVVVVP? PPV ?777

# mapAttrsToList: Bo3BpawaeT CAMCOK
mapAttrsToList = lib.mapAttrsToList (n: v: "${n}=${toString v}") data;
# Pesynbtat: [ "a=1" "b=2" "c=3" ]

# mapAttrs: Bo3BpawaeTt Habop
mapAttrs = lib.mapAttrs (n: v: v * 2) data;
# Pesynbtat: { a=2; b=4; c =6; }

# attrValues: TO/NbKO 3Ha4yeHuUs
attrValues = lib.attrValues data;
# Pesynbtat: [ 1 2 3 ]

{ lib, ... }:
let
backupJobs = {
"backup-home" = {
source = "/home";
destination = "/backup/home";
schedule = "daily";
b
"backup-etc" = {

source = "/etc";



destination = "/backup/etc";
schedule = "weekly";
b
b

systemdServices = lib.mapAttrsToList (jobName: config:
{
name = "backup-${jobName}";
value = {
description = "Backup ${config.source}";
script = "'

rsync -av ${config.source} ${config.destination}

oy,
’

startAt = config.schedule;
b
}
) backupJobs;
in
{

systemd.services = builtins.listToAttrs systemdServices;



lib.mkMerge
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lib.mkMerge — 3TO (pyHKLMS, KOTOpPas No3BoaseT 00 beAUHATbL HECKOJIbKO HabopoB aTpubyToB
B OAMH, pellas KOHPINKTbl Yepe3 NpUuopUuTeThbI.

9T0 0cobeHHO Nose3Ho B MoAysibHOM KoHpurypauum NixOS, Korga Bbl XOTUTE pa3fgennTb
KOH(UIrypaunio Ha 4acTn n 06beanHNTbL Nx 6e3 py4yHOro paspeLlleHns KOHQOINKTOB.

Korpna Bbl o6begnHsaeTe Habopbl aTpnbyToB B NiX, MOryT BO3HUKaTb KOHMIMKTbI (OANHAKOBbIE
KJIO4UN C pa3HbIMU 3HAYEHUAMUN). lib.mkMerge pellaeT 3T KOHMINKTbI, UCMONb3Yys CUCTEMY
NPUOPUTETOB: KaXKAblA 3/1IeMeHT noJiydaeT npuopuTeT (No ymondaHuio 0), v BbIMrpbiBaeT
3Ha4YeHne C HauBbICLLUUM NMPUOPUTETOM.

P9?0707?777
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UcxopoHbIK KOA,
{ lib, ... }:

let

# Tpu KOHOUIypauuum, KOTOpble Mbl XOTUM 0O6BLEAUHUTH

configl = { boot.loader.grub.enable = true; };
config2 = { boot.loader.systemd-boot.enable = true; };
config3 = { networking.hostName = "myhost"; };

in

lib.mkMerge [
configl
config2 # KoH¢nukT c configl no boot.loader.*

config3

OnucaHue

B 3TOM npumMepe configl M config2 KOHMIMKTYIOT (06a onpenensaioT 3arpy3yuk). Mo ymondyaHuto
lib.mkMerge MpoCTO BbibepeT nocregHee 3Ha4YeHMe, HO C NMPUOPUTETAMU MOXKHO KOHTPOJINPOBATb
pe3ynbTaT.

PPV VVVVVD PVVV?????77?7



{ lib, ... }:

lib.mkMerge [
# MNpuoputet 1000 (BbLICOKMKN)
(lib.mkIf false {
services.nginx.enable = true;

}

# Mpuoputet 100 (cpepHun)
{
services.nginx.enable = lib.mkDefault false;

services.nginx.virtualHosts."example.com".root = "/var/www";

# MNpuoputet 150 (BblWe cpepHero)
(lib.mkForce {
services.nginx.enable = true; # lNepeonpepenut mkDefault

}

OnucaHue:

e mkIf mmeeT npuoputeT 1000

mkDefault mmeeT npuoputeT 100

mkForce umeeT npuoputeT 150

Pe3ynbTaT: services.nginx.enable = true (nobe)xpaeT mkForce )

{ lib, config, ... }:

let
commonNetwork = {
networking.networkmanager.enable = true;
networking.firewall.enable = true;

+

homeConfig = {
networking.hostName = "home-pc";
networking.firewall.allowedTCPPorts = [ 80 443 ];
b



workConfig = {
networking.hostName = "work-laptop";
networking.firewall.allowedTCPPorts = [ 22 3389 ];
networking.proxy.default = "http://proxy.company.com:8080";
b

# [MHamMu4yeckn BbibBUpaem KoHOUTypauuio
environmentConfig = if config.isWorkEnvironment then workConfig else homeConfig;

in

imports = [ ./hardware-configuration.nix ];

options.isWorkEnvironment = lib.mkOption {
type = lib.types.bool;
default = false;

b

config = lib.mkMerge [
commonNetwork
environmentConfig
{
# 3T0T O6NOK MMeeT CaMbli BbICOKWUW MpuUopuUTeT

networking.nameservers = lib.mkForce [ "1.1.1.1" "8.8.8.8" 1;

PPV PP PPV DDVVVVVVV? P07 7?77?7

# hardware/base.nix

{ lib, ... }:

options.hardware = {
profile = lib.mkOption {
type = lib.types.enum [ "desktop" "laptop" "server" 1;
default = "desktop";
b



hasBluetooth = lib.mkOption {
type = lib.types.bool;
default = false;
b
b

config = lib.mkMerge [
# ba3oBasf KOHQUrypauums Ons BCEX CUCTEM
{
hardware.enableRedistributableFirmware = true;

powerManagement.enable = true;

# KoHdurypauma gna HoyTOyKoB

(lib.mkIf (config.hardware.profile == "laptop") {
services.tlp.enable = true;
services.auto-cpufreq.enable = true;
hardware.hasBluetooth = lib.mkDefault true;

Iy

# KoHpurypauus pns cepsepos

(lib.mkIf (config.hardware.profile == "server") {
powerManagement.enable = lib.mkForce false; # OTknwyaeM Ha cepsepax
services.openssh.enable = true;

}

# KoHpurypaumusa Bluetooth
(lib.mkIf config.hardware.hasBluetooth {
hardware.bluetooth.enable = true;
services.blueman.enable = true;
})
1;

PPV PPV ??7?7?7?7

{ lib, ... }:

lib.mkMerge [



services.postgresql = lib.mkMerge [

{

enable = true;
package = pkgs.postgresql 15;
}

(lib.mkIf config.services.grafana.enable {

authentication =

host grafana all ::1/128 md5

[
’

})
I
}
{
environment.systemPackages = with pkgs; [
vim
htop

1;

P70P0707 0P000707°070707?7

MpropnTeTbl MO YMOAYaHMIO (OT BbICOKOIO K HN3KOMY):

1. lib.mkIf (1000) — ycnoBHOe BKJIIOHEHUE

2. lib.mkOverride — SIBHO€ yKa3aHue npuopuTeTa

3. lib.mkForce (50) — npuHygunTenbHOE 3HaYeHne

4. lib.mkDefault (1000 gng false, 100 and true) — 3Ha4YeHUS MO YMOJIHAHMUIO
5. Ob6bI4yHble 3Ha4YeHua (0) — cTaHOapPTHbLIM NpuopuTeT

P00 20707070777

1. NMopaaoK Ba)keH TOJILKO NPU PaBHbIX NpuopuTeTax — Mpu 0ANHAKOBbIX
npmnopunTeTax no6e>K,u,aeT nocsiegHee 3Ha4deHme

2. Tnybokoe cnmsiHne — mkMerge PEKYPCUBHO OOBbEAUHSIET BIOXKEHHbIE aTPUBYThI

3. He nyTaTtb € mkOverride — mkMerge 06bepmHsaeT cnncku HabopoB, a mkOverride
N3MEHSIET MPUOPUTET KOHKPETHOro aTpnbyTa



P07 00000707077

# 006beauHeHne KOHQUTrypauun

config = lib.mkMerge [

commonConfig

(lib.mkIf condition conditionalConfig)

(lib.mkForce forcedConfig)

userConfig

1;

# JKBMBaANEHTHO (HO 6onee 4YMTaeMo M MOAYJbHO) :

# {
#

H O O H O

commonConfig
conditionalConfig (ecnu condition == true)
forcedConfig (c npuoputeTom)

userConfig



lib.mklIf
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lib.mkIf — 3TO PYHKLMSA, NCMOJSIb3yEMasa A1 YCZIOBHOro onpeaesieHns KOHPUrypaunoHHbIX
onuuin B Moaynsx.

lib.mapAttrsToList condition definition

OnucaHue:

e condition — JsiOrnyeckoe Bblpa>keHue (true/false);
e deffinition — 3Ha4yeHue nam Habop aTpnbyToB, KOTOpPbie ByayT NPUMEHEHbLI, €CN
yCJI0BME NCTUHHO.

Bo3BpallaeT definition, eCnM condition = true , MHa4Ye BO3BpallaeT ocoboe 3HavyeHue "nycToThl".
Ncnonb3oBaHue:

e [03BONISIET BKJIIOYATb M BbIKJOYATb YaCTM KOHMUIypaL M Ha OCHOBE YCJI0BUIA.
P??7?7?7?7
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NcxopHbin KOA,:

{ config, lib, ... }:
{
config = lib.mkIf (config.networking.hostName == "webserver") {
services.nginx.enable = true;

services.nginx.virtualHosts."example.com".root = "/var/www";

+;

227727777 2727777

{ config, lib, ... }:
{



config = lib.mkIf config.services.xserver.enable {

sound.enable = true;

hardware.pulseaudio = lib.mkIf config.services.pipewire.enable {
enable = false;
b
I

{ config, lib, ... }:
{
config = lib.mkMerge [
# 06wue HacTpounkM
{

environment.systemPackages = with pkgs; [ vim wget 1;

# YCnoBHble HACTPOWMKM O cepBepa

(lib.mkIf (config.networking.hostName == "server") {
services.openssh.enable = true;
services.nginx.enable = true;

})

# YCnoBHble HacTponku gna paboyer cTaHuuu
(lib.mkIf config.services.xserver.enable {
services.xserver.desktopManager.gnome.enable = true;
hardware.bluetooth.enable = true;
})
1

DPPDPPVDD DPVVVVV?D V7?7777

{ config, lib, ... }:
{
imports = [
(lib.mkIf config.virtualisation.docker.enable ./docker-extra.nix)

(lib.mkIf config.services.mysqgl.enable ./mysql-backup.nix)



DPVVVVD P?V???77?7

{ config, lib, ... }:
let
isProduction = config.networking.hostName == "prod-server";

hasGPU = config.hardware.opengl.enable;
in
{
config = lib.mkIf (isProduction && hasGPU) {
services.tensorflow-serving.enable = true;
services.cuda.enable = true;

+

PPV DPVVVVV? QP DP??7?77?

{ config, lib, ... }:
{
options.myService = {
enable = lib.mkEnableOption "My custom service";
extraConfig = lib.mkOption {
type = lib.types.str;
default = "";
b
b

config = lib.mkIf config.myService.enable {
systemd.services.my-service = {

description = "My Service";

wantedBy = [ "multi-user.target" 1;

script = "'
echo "Starting my service"
${1lib.optionalString (config.myService.extraConfig != "") "'

echo "Extra config: ${config.myService.extraConfig}"

"}

};



sl dddadddddddddddds

DDV VVV? PPV ???7?77

# MpaBunbHO:
config = lib.mkIf conditionl {
services.xyz = lib.mkIf condition2 {
enable = true;
b
b

# HenpaBunbHo (MOXeT Bbi3BATb OWWOKMK) :
config = {
services.xyz = lib.mkIf conditionl {

enable = 1lib.mkIf condition2 true;

T
+;
P7?7?7?7?7?7 ? mkOverride
{ config, lib, ... }:
{

config = lib.mkIf config.services.foo.enable {
services.foo.configFile = lib.mkOverride 90 "/etc/foo/custom.conf";
# lMpuoputeTt 90 (MeHble = Bbille MPUOPUTET)

}

{ config, lib, ... }:
{
config = lib.mkIf config.networking.wireless.enable {
networking.networkmanager.wifi.backend = lib.mkDefault "iwd";
# YCTaQHOBMUT 3Ha4YeHWe TONbKO eCsiu OHO He Obino 3afaHo ABHO

+;
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{ config, lib, pkgs, ... }:
let
roles = {
web = config.node.role.web or false;

db = config.node.role.db or false;
cache = config.node.role.cache or false;
b
in
{
options.node.role = {
web = lib.mkEnableOption "Web server role";
db = lib.mkEnableOption "Database server role";
cache = lib.mkEnableOption "Cache server role";

};

config = lib.mkMerge [
# ba3oBas KOHOUrypauus Ons BCeEX Y3J10B
{
environment.systemPackages = with pkgs; [ htop tmux ];

services.openssh.enable = true;

# KoHdurypauma pnsa Beb-cepsepa

(lib.mkIf roles.web {
services.nginx.enable = true;
services.phpfpm.enable = true;
networking.firewall.allowedTCPPorts = [ 80 443 ];

}

# KoHdurypauusa pna B[l cepsepa
(lib.mkIf roles.db {

services.postgresql.enable = true;

services.postgresql.ensureDatabases [ "appdb" 1;

networking.firewall.allowedTCPPorts [ 5432 1;

})

# KoHdurypaumsa pna Kaw-cepsepa

(lib.mkIf roles.cache {



services.redis.enable = true;
networking.firewall.allowedTCPPorts = [ 6379 ];
}
1
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1. JleHuBble Bbl4UCIEHUA: lib.mkIf MCNONb3YET JIEHUBbIE BbIYHNCAEHUS, MO3TOMY
onpeneneHne BblYNCISETCA TOJIbKO €C/IN YCI0BUE UCTUHHO.

2. ObpaboTka owmnboK: YcnoBue A0/KHO BbiTb MOSHOCTLIO onpeneneHo. Henb3s
MCMNOJIb30BaTb 3HAYEHUS!, KOTOpPbIE MOryT ObITh undefined .

3. Komno3uumsa: mkIf XOPOLIO CcOYeTaeTCs C APYrUMUN DYHKUUAMN BnbnnoTekn: mkMerge ,
mkOption , mkDefault .

4. YntaeMocCTb: [1719 CNIOXKHbIX yCJ'IOBI/II7I peKOMEeHAYETCA NCMNONb30BaTh let -610KK ons
NMPMCBOEHUA NMEH YCJTIOBUAM.

5. OTnap,Ka: Ecnn HY>XHO yBNAOETb, KakKne ycaioBus Cpa6aTbIBa}OT, MO>XHO NCMOJ1b30BaTb
lib.tracelf ONa OT/1a4AKW.

P90V 00007077

{ config, lib, ... }:
{
config = lib.mkIf (lib.traceValFn (v: "Condition value: ${toString v}")
(config.services.nginx.enable)) {
# KoHOUrypauus
b



lib.genAttrs

lib.genAttrs — (QYHKLMSA, KOTOpas MPUHMUMAET CIMNCOK UMEH 1 PYHKLIMIO-TreHepaTop, Co3aaBas
Habop aTpnbyTOB, roe KaXkKabl 3/IEMEHT CMMNCKa CTAHOBUTCS KJIIOYOM, @ 3HAaYeHUEe BblYNCSETCS
pyHKUMEN-reHepaTOPOM Ha OCHOBE 3TOr0 KJitoYa.

NHcTpymMeHT ans nsbexxaHmsa nostopeHns B KoHpurypaumsax NixOS, ocobeHHO Korga Hy»>XHO
MPUMEHNTb MOX0XXY KOHPUIypaLUnIo K MHOXXECTBY CyLLHOCTeN(Ccy»kbbl, Mosib3oBaTenn, cnocobsol
B3aumoaencteusd(interfaces))

D077 7?7?77

genAttrs :: [String] -> (String -> Any) -> AttrSet

e MEpPBbIN apPryMeHT — CNUCOK CTPOK (MMeHa byaywmnx atpmbyTos);
e BTOPOW aprymMeHT — PYHKLNSA, NPUHMUMAtOWas UM 1 Bo3BpaLlatoLlas 3Ha4YeHe onsg
3TOoro atpubyTa;

Bo3BpalwaeT Habop aTpnbyToB { namel = valuel; name2 = value2; ... }
P??7?7?77
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names = [ "foo" "bar" "baz" ];
# OyHKuusa-reHepatop: pobasngetr "-suffix" K uMeHwu

addSuffix = name: "${name}-suffix";

result = lib.genAttrs names addSuffix;

in
result
PesynbTaT:
{
foo = "foo-suffix";
bar = "bar-suffix";
baz = "baz-suffix";
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{ config, lib, pkgs, ... }:
let

myServices = [ "nginx" "postgresql" "redis" ];

# Co3paéM aTpubyTHbIM HAabop BKIWYEHHBIX CEPBUCOB
enabledServices = lib.genAttrs myServices (name: {
enable = true;
3
in
{
# BkJlo4aeM BCe CEpBUCH OfHWM BbipaXeHUEM

services = enabledServices;

# JKBMBANIEHTHO:
# services.nginx.enable = true;
# services.postgresql.enable = true;

# services.redis.enable = true;

PPV DPVVVVVVV?V?V??7?

{ config, lib, ... }:
let

users = [ "alice" "bob" "charlie" 1;

# Co3paéM 6a30BYyH KOHPUIypauumio A7 Kaxnoro nonb3oBaTens
userConfigs = lib.genAttrs users (name: {

isNormalUser = true;

extraGroups = [ "wheel" "networkmanager" ];

createHome = true;

home = "/home/${name}";
3
in
{
users.users = userConfigs;
}

PPV VVIV? D?V??7?7?



{ pkgs, lib, ... }:
let

languages = [ "python3" "go" "nodejs" "rustc" ];

# YcTaHaBnMBaeM MoCfefHMe BepCUMM A3bIKOB NPOrpamMMMpOBaHUA
devPackages = lib.genAttrs languages (name: pkgs.${name});
in
{

environment.systemPackages = builtins.attrValues devPackages;

# Wnn c pononHUTENnbHON KOHQUTypauuen:
languages = lib.genAttrs languages (name: {
enable = true;
package = pkgs.${name};
3

D PPV DVD PPV DVPVVVVVVIVVD 7?7777

{ config, lib, ... }:
let

domains = [ "example.com" "test.com" "admin.example.com" ];

nginxVhosts = lib.genAttrs domains (domain: {
serverName = domain;
root = "/var/www/${domain}";
locations."/".proxyPass = "http://localhost:8080";
enableSSL = true;
sslCertificate = "/var/ssl/${domain}.crt";
sslCertificateKey = "/var/ssl/${domain}.key";
3
in
{

services.nginx.virtualHosts = nginxVhosts;

PPV PPV D PPVVVPVV?V?V7? P ??7?77?7

{ lib, ... }:



interfaces = [ "eth0" "ethl" "wlan0" ];

networkConfig = lib.genAttrs interfaces (name:
if lib.hasPrefix "eth" name then {
useDHCP = false;
ipv4.addresses = [{
address = "192.168.1.${toString (10 + lib.elemIndex name interfaces)}";
prefixLength = 24;
s
} else {
useDHCP = true;

wireless.enable = true;

}
);
in
{
networking.interfaces = networkConfig;
}

P07 ? 1listToAttrs

YacTo nyTaloT genAttrs C listToAttrs . BOoT K/sito4eBOe oT/m4yume:

# genAttrs - npowe, Korga HyXHO CO3[aTb 3HayeHUMa Ha OCHOBe WMEH
lib.genAttrs [ "a" "b" 1 (name: "value-${name}")

# => { a = "value-a"; b = "value-b"; }

# listToAttrs - korpa y Bac yxe ecTb napbl {name, value}

lib.listToAttrs [

{ name = "a"; value = 1; }
{ name = "b"; value = 2; }
]
#=>{a=1; b=2; }

sl ddddddds
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lib.genAttrs (lib.filter (s: lib.hasPrefix "dev" s) allNames) (name: ...)



options = lib.genAttrs [ "foo" "bar" ] (name: lib.mkOption {
type = lib.types.str;
default = name;

1)

let

keys = builtins.attrNames someInputSet;

processed = lib.genAttrs keys (key: transformFunction somelInputSet.${key});
in

processed



