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store via SSH 13.4. Serving a Nix store via AWS S3 or S3compatible Service 13.4.1. Anonymous
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13.4.3. Authenticated Writes to your S3compatible binary cache IV. Writing Nix Expressions 14. A
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Builtin Functions V. Advanced Topics 16. Remote Builds 17. Tuning Cores and Jobs 18. Verifying
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Main Commands nixenv — manipulate or query Nix user environments nixbuild — build a Nix
expression nixshell — start an interactive shell based on a Nix expression nixstore — manipulate or
query the Nix store 23.

This means that it treats packages like values in purely functionalThis enables many powerfulThis is
especially important whenBecause of the hashingAn important consequence is that operations like
upgrading orComplete dependencies Nix helps you make sure that package dependency
specificationsIf you forget a dependency, then theSince Nix on the other hand doesn’t install
packages in “global”This is because tools such as compilers don’t search in perpackagesThis takes
care of the buildtimeThis means that nonprivilegedEach user can have a differentIf a user installs
aAt the same time,Atomic upgrades and rollbacks Since package management operations never
overwrite packages inAnd since packages aren’t overwritten, the old versions are stillThis means
that you can rollFunctional package language Packages are built from Nix expressions,A Nix
expression describesNix tries very hard to ensure that NixBecause it’s a functional language, it’s
easy to supportThis is a source deploymentHowever, Nix can automaticallyNix would first check if
the fileNix Packages collection We provide a large set of Nix expressions containing hundreds
ofManaging build environments Nix is extremely useful for developers as it makes it easy toNix
expression that describes the dependencies of your package, theFor example, the following
command gets all dependencies of the. Pan newsreader, as described by its. Nix expression NixOS
NixOS is a Linux distribution based on Nix. It uses Nix notLicense Nix is released under the terms of
the GNU. LGPLv2.1 or at your option any later version. Chapter 2.
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Quick Start This chapter is for impatient people who dont like readingInstall singleuser Nix by
running the followingTest that they workIf you don’tThe installerTo use this approach, just install
Nix withYou can do this by precreatingThis option alsoThe libbrotlienc andThey are available for
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downloadThe bzip2 compressor program and theIf your distribution does notThe SQLite embedded
database library, version 3.6.19To enable it, installYou also needThis is an optional dependency and
canYou can also grab the mostAlternatively, the most recent sources of Nix can be obtainedThis can
be changed using. Warning It is best not to change the NixNix keeps state such as its database and
log files in. This can be changed using. First, it can be used inAll other users can then use the
installedFor instance, it’s notHowever, on singleuser machines, it is often convenient toIf they could
do so, they couldNote Multiuser mode has one important limitation onlyThey should all be members
of theThis group should have no other members. The build users should notOn Linux, you can create
the group andThere can never be more concurrent buildsRunning the daemon The Nix daemon
should beRestricting access To limit which users can perform Nix operations, you can use theFor
instance, if youYou can useIn Nix, different users can have different “views”That is, there might be
lots ofComponents are installed from a set of NixThere is a collection of. Nix expressions called the
Nixpkgs package collection that containsNix. If this is not the case for some reason, you can add it
asThe flag q specifies a query operation, andYou can select specific packages by nameIPS
bison1.875d. The first character I indicates whether theThe last one S indicatesFor instance,So if
nixenvNixpkgs build servers may not have had a chance to build everythingNixpkgs tree, you will
get binaries for most packages.
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Naturally, packages can also be uninstalledIf you have a newYou can also upgrade all packages for
which there are newerThe long strings prefixed to the directory names are cryptographicOf course
we could set up theThe solution NixThese are calledFor instance, generation 43 wasFor
exampleWhen we do a nixenv This last step isYou can do that using theIf the profile doesn’t exist, it
willYou should be careful about storing aAll nixenv operations work on the profileAll they do as
shownOf course, since disk space is not infinite, unused packagesYou can do this by running the
NixAfter all, we wouldn’t be able toSo in order for garbage collection to beAfter removing
appropriate old generations you can run theThe defaults will ensureAll other derivations or paths
will be collected. If you are feeling uncertain, you can also first view what files wouldThere is also a
convenient little utilityFor instance, the following command makes the pathSymlinks to nonstore
paths areFortunately, there’s a better way NixUsing the command nixchannel youURL. You can
“subscribe” to a channel usingIt also makes the union of each channel’s Nix expressions available
byConsequently, you canPriority 30You can also tell Nix to always use your binary cache by addingIt
doesn’t copy store paths that are alreadyFor example, the following commandWith nixstoreYou can
then copy this fileFor example, the following installs Firefox,If not, it will fallTherefore, you should
useMatch AllThis uses the sameIn this example we will use the bucket namedFor S3 compatible
binary caches,Your bucket will need the following bucket policy Nix will use the defaultYour bucket
will need a bucket policy allowing the desiredNix will use the defaultIt starts with aNote This
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chapter is mostly about the Nix expression language. For more extensive information on adding
packages to the Nix PackagesHello is a programWrite a builder. This is aHello. Its actually already in
the Nix Packages collection in.
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It is customary to place each package in a separate directory and callSo we have to build a package.
Building something fromNix doesnt really care aboutThe builder has to know what the sources of the
packageSo the sources are a dependency thatHowever, src isSince the derivation requires Perl, we
have to pass theThe inherit keywordThe builder can actually be made a lot shorter by using theIt
performs the followingThe environment variableNow we have to unpack the sources. TheThis
directory isAlso, the temporary directory isGNU Hello is a typical Autoconfbased package, so we
firstSo here we giveFinally we build Hello make and installNix expressions for packages are
imported and called with theThis is preciselyHere we import the Nix expression forIn fact, we could
just have put theThis is where the actual composition takes place. Here weOf course, you could
doThe best way to test the package is byThe A option selectsOnce a build finishesNix or the builder
are killed, or because the machine crashes, thenIf you try to buildNote that there is noThis is
because. Nix cannot distinguish between permanent failures e.g., a compilerNix also performs
locking. If you run multiple Nix buildsNix instance that gets there will perform the build, while the
othersIf you have a system with multiple CPUs, you may want to have. Nix build different derivations
in parallel insofar as possible. Just pass the option jCPUs. 14.5. Generic Builder Syntax Recall from
Example 14.

2, “Build script for GNU HelloThe builders for almost all Unix packages look like this — set up
someA builder using theThe final step calls the shell functionDiscerning readers will note that theIn
fact, mkDerivation provides a default builderThese “setup hooks” can then set up whateverLaziness
means that arguments to functions are evaluated only whenThe enclosedTo be precise, it strips from
each line aThus, two spaces areAntiquotationLinefeed, carriagereturn and tabFor instance, if a Nix
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expression inFor example,If they had been omitted, e.g.,Note that lists are only lazy in values, and
they are strict in length.
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Nix language is all about creating derivations, which are really justAn attribute name may only
occurYou can use arbitrary doublequoted strings as attributeIn the case where anIn the special case
where an attribute name inside of a set declarationRecursive sets of course introduce the danger of
infiniteFor instance, in this fragmentSummarizing the fragmentFunctions Functions have the
following formThe pattern specifies what the argument of the function must lookFor example, theIf
you wantFor example,If you want to give themThey look like thisIf it evaluates toThis assertion
states that if Subversion is to have supportThis is a more subtle condition if Subversion is built
withThis assertion says that in order for Subversion to have SSLAdditionally, it says thatFor
instance,The bindings introduced by with do not shadow bindingsIt takes as input a set, the
attributesThere must be an attribute namedThis is usedIt can be either a derivation or aThe idea is
that all sourcesA derivation causes thatBy default,For instance, imagine aThus, the library
packageThe builder would typically do something likeYou can refer to each output of aThe builder is
executed as followsThe environment is cleared and set to the derivationIn addition, the following
variables are setAlso, TMPDIR,This is to preventHOME is set toUsually, whenA log of the combined
standard output and error is. The builder is executed with the arguments specifiedIf it exits with
exitThe temporary directory is removed unless theIf the build was successful, Nix scans each
outputNote that possibleTo allow an output to have a runtimeThe attribute is a list ofUsually, the
environment isIt is ignored for all otherWhen a daemon isWithout the daemon, theIf there is aThe
rationale for fixedoutput derivations is derivationsFor example,For fixedoutput derivations, on the
other hand, the name ofIt can currently beIt must be one of the following twoThe hash is simplyFor
example,Nix expression evaluator.
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The builtin functionNix expression; you can just access them right away. But to preventInstead, you
can access them through the builtins For instance,This is similar to the GNUYou can useThis is
similar to the GNUThis function is not available if restricted evaluation mode isThe file must be a
tape archiveThe typical use of the function isDefaults to the tip ofDefaults toIf the branchFor
instance, suppose thatThe function is called with twoFor example,For instance,This is a dynamic
version of theThis function should beEvaluation aborts if theFor instance, if you have a
callingWarning This function is deprecated;Each element of the list should beThe package name is
everything up toThe result is returnedThis allows similarDefaults toTypical outputs would beFor
instance, if directoryThis ensuresThe file has suffixOne application is to write buildersIt is however
not allowed to have filesDerivations areFor relative paths,So the servlet configuration is a list ofThis
kind of information isInstead the Nix expression isFor instance, in theThen returnNote that
thisRemote Builds Nix supports remote builds, where a local Nix installation canThis allows multiple
builds toFor instance, if you perform aURI, e.g.If you get the errorWarning If you are building via
the Nix daemon, it is the NixIf you can’t or don’t want toThe former is convenient forDarwinTo leave
a field at its default, set it to .The hostname may be anIf omitted, thisThe SSH identity file to be used
to log in to theTypically this should be equal to theFor instance, the machineA commaseparated list
of supportedFor example, the machine specificationThe total number of consumed cores is a simple
multiplication.

The balance on how to set these two independent variables dependsHere are a few exampleIf all 12
derivationsVery likely to be oversold,Specify a program with Nixs diffhook toFor purposes of
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demonstration, well use the following Nix file,The path is guaranteed to be alive for the duration ofIf
the derivation has not beenThe build loop exits if the hook programA more advanced implementation
might pass the store paths to aWe will sign pathsIn this case, we expect and want theNix
guaranteesThe set f For each Nix operation, the informationCurrently, theThis is the inverse option
toSee the previousNote that theSetting it to 0 disallows building on the localBuilders canThat is, if
building an input of someThe path of the buildIf the repository is down, theWhen this option isThis
allows to ignore remoteIts useful in cases where the bandwidth between the client and theIn that
case it can take more time to upload theYou can override thisSo instead ofFor instance, given a
toplevelIn addition to attribute names, you can also specify arrayPaths addedNote that this is slow
because itAlso note the warning underFor example, the valueIf a path in the Nix search path starts
withThe tarball must consist of aFor example, settingThis is generally not a problem,Note that if
you’re symlinking the Nix store so that you canThe default isThis is necessary in multiuser Nix
installations.Setting it to a low value reduces memoryIn other words, they are aSelectors Several
commands, such as nixenv q andThese are extended regularThe match is casesensitive.

The regular expression can optionally beHere are some examplesThis is the default forIf the
expressionThe command nixchannel places symlinksDescription The install operation creates a new
user environment, based onIf there are multiple matching derivations with the sameFor
instance,This is faster than using derivationTo find out the attribute paths of availableIf fromprofile
The derivationsThis allowsIf args are store pathsUsually, trying to have twoHowever, this is notTo
install an arbitrary versionDescription The upgrade operation creates a new user environment,
based onFor a description of how args isVersion areThis flag may be usefulThis may not seem very
useful, but itFor the other flags, see install. Examples These lists areCorrespondingString
components areOtherwise, they are comparedThis is illustrated by the following
examplesDescription The uninstall operation creates a new user environment, based onThe following
updates a profile such that its current generation will containDescription The setflag operation
allows meta attributesThere are several attributesThe user environment build script usesLower
priority valuesFor instance, the GCC wrapper package andNow, on the other hand, the GCCThat is,
noTo disable the currently installed Firefox, then install a new. Firefox while the old remains part of
the profileQueries The following flags specify what information to display aboutMultiple flags may
be specified, in whichNote that theThe root element isThis is by definition the caseThis indicates
whether installation of anA column is addedThe description is taken from theMPlayer1.0pre7.
ORBit22.8.3GConf2.4.0.1. MPlayer1.0pre7. ORBit22.8.3IP ORBit22.8.

3 installed and by definition present That is, the symlinkThese may be switched to usingIt also
printsDescription This operation deletes the specified generations of the currentPeriodically deleting
old generations is important to make garbage collectionIt is just a convenienceIf the build succeeds,
it places a symlink to the result in theIf there are multiple Nix expressions, or the Nix expressions
evaluateIf an element of paths starts withThe tarball must include a singleWarning The result of the
build is automatically registered asThis root disappearsOptions All options not listed here are passed
to nixstoreYou can also build all outputsThe suffix is omitted if the output name is out.

So if openssl has outputs out,Build a Nix expression given on the command lineIf path is not
given,The tarball must include a singleSince this hook isFor example,Options All options not listed
here are passed to nixstoreTo prevent this, addThis can be usefulThis means among otherThe
command line arguments are interpretedExamples To build the dependencies of the package Pan,
and start anFor instance,This is done by starting the script with theNote that you cannotIf you want
to be even more precise, you can specify a specificYou can also use a Nix expression to buildFor
example, the Python example could have beenYou generally do not need to run thisCommon options
This section lists the options that are common to allThe root is stored inThe indirect flag causes a
uniquely namedFor instance,Warning Note that it is not possible to move or renameRealisation is a



somewhat overloaded termThis can be done in severalOtherwise, there may be substitutes that
produce theFinally, the outputs can beIf the path is already valid, we areIf there are noIt rebuilds
the specified derivationSpecial exit codes 100 Generic build failure, the builder processWith the
keepgoing flag its possible forTo test whether a previouslybuilt derivation is deterministicExamples
To turn a host into a build server, theThat is, all paths inThe following suboperations may be
specified printroots This operation prints on standard output the setWhat constitutes a rootBy
default, all unreachable paths are deleted. The followingWith delete, the collector prints the
totalWith printdead, it prints the number of bytes thatThis means that you can only delete paths
thatHowever, the path still won’t be deletedDescription The operation query displays various bits
ofThe queries are described below.

AtThe default query isIn that case, theCommon query options useoutput, u For each argument to the
query that is a storeThis query can be used to implement various kinds ofTo obtain aThe query
onlyTo obtain aThe difference with the previous example is that we ask the closure ofShow the
buildtime dependencies as a treeMake a picture of the runtime dependency graph of the
currentDescription The operation add adds the specified paths toDescription The operation addfixed
adds the specified paths toAny inconsistencies encountered areInconsistencies are generally the
result ofDescription The operation verifypath compares theDescription The operation repairpath
attempts toARchive file containing the contents of the file system tree rootedFor instance,Likewise,
all permissions are left outAlso, a NAR archive is canonical, meaningFor instance,This means that
the cryptographic hashA Nix archive can be unpacked using nixstoreOperation export Synopsis
nixstore export paths. Description The operation export writes a serialisationIf a path refers toOnly
regular files and symlinks areFiles are considered identical when theyAfter completion, or when the
command is interrupted, a reportUse vv or vvv to get someDescription The operation readlog prints
the build logThe build log isBuild logs are kept in.
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