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NAME

XZ Utils XZ(1)

Xz, unxz, xzcat, Izma, unlzma, lzcat — Compress or decompress .xz and .Izma files

SYNOPSIS

xz [optior]... [file]...

unxz is equvalent toxz ——decompress

xzcatis equvalent toxz ——decompress ——stdout

Izmais equvalent toxz ——format=lzma.

unlzmais equvalent toxz ——format=lzma ——decompress

Izcat is equiaent toxz ——format=Izma ——decompress ——stdout

When writing scripts that need to decompress files, it is recommendedays alse the namgz with
appropriate argumentsz —d or xz —d¢) instead of the namemxz andxzcat.

DESCRIPTION
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Xz is a general-purpose data compression tool with command line syntax singtap(ty andbzip2(1).
The natve file format is thexz format, but also the ¢gcy .Izma format and rev compressed streams with
no container format headers are supported.

Xz compresses or decompresses efilelaccording to the selected operation mode. Iffifes are gven or
file is —, xz reads from standard input and writes the processed data to standard xutpilltrefuse (dis-
play an error and skip tHde) to write compressed data to standard output if it is a terminal. Simiarly
will refuse to read compressed data from standard input if it is a terminal.

Unless——stdout is specified,files other than- are written to a ne file whose name is dead from the
sourcefile name:

» When compressing, the suffix of the target file forma ¢r .Izma) is appended to the source filename
to get the target filename.

When decompressing, thez or .Izma suffix is remwed from the filename to get the target filename.
xz also recognizes the suffixagz and.tlz, and replaces them with thtar suffix.

If the target file already exists, an error is displayed andilihes skipped.

Unless writing to standard outpwz will display a warning and skip théle if any of the following
applies:

» File is not a regular file. Symbolic links are not felled, thus the are not considered to begdar
files.

* File has more than one hard link.

» File has setuid, setgid, or stickit set.

» The operation mode is set to compress, anditba@lready has a suffix of the target file format ©r
.txz when compressing to thgz format, andlzma or .tlz when compressing to thema format).

» The operation mode is set to decompress, andildhdoesnt havea auffix of arny of the supported file
formats (xz, .txz, .Izma, or .tlz).

After successfully compressing or decompressinditiaexz copies the wner, group, permissions, access
time, and modification time from the sourfile to the target file. If coping the group fails, the permissions
are modified so that the target file doéde’come accessible to users who dithavepermission to access
the sourcdile. xz doesnt support copying other metadatadileccess control lists or extended atiitidos
yet.

Once the taget file has been successfully closed, the sofileés remared unless——keepwas gecified.
The sourcefile is never removed if the output is written to standard output.

SendingSIGINFO or SIGUSR1to thexz process mads it print progress information to standard error
This has only limited use since when standard error is a terminal,-ushegbosewill display an automat-
ically updating progress indicator.
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Memory usage
The memory usage o varies from a fev hundred kilobytes to seral gigabytes depending on the com-
pression settings. The settings used when compressing a file determine the memory requirements of the
decompressoilypically the decompressor needs on630 20 % o the amount of memory that the com-
pressor needed when creating the file. For example, decompressing a file created v@itburrently
requires 65 MiB of memong&till, it is possible to hae .xz files that need seral gigabytes of memory to
decompress.

Especially users of older systems may find the possibility of very large memory usage anropiegent

uncomfortable surprisesz has a built-in memory usage limitevhich is disabled by datilt. Whilesome

operating systems provideays to limit the memory usage of processes, relying oashivdeemed to be
flexible enough (e.g. usingimit (1) to limit virtual memory tends to cripptemap(2)).

The memory usage limiter can be enabled with the command line eptioemlimit=Ilimit, but often it is
more comenient to enable the limiter by default by setting the environmaiableXZ DEFAULT S, eg.
XZ_DEFAULT S=——memlimit=150MiB. It is possible to set the limits separately for compression and
decompression by using-memlimit—-compressaimit and ——memlimit-decompress#imit, respectely.
Using these tw options outsideXZ DEFAULT S is rarely useful, because a single runxafcannot do
both compression and decompression aaghemlimit=limit (or —M limit) is shorter to type on the com-
mand line.

If the specified memory usage limit isceeded when decompressing,will display an error and decom-
pressing the file willdil. If the limit is exceeded when compressirgwill try to scale the settings dm

so that the limit is no longer exceeded (except when ustfgrmat=raw or ——no-adjust). Thisway the
operation wn't fail unless the limit is ery small. The scaling of the settings is done in steps that don’
match the compressionvig presets, e.g. if the limit is only slightly less than the amount requirexizfor
-9, the settings will be scaled down only a little, not all the way dowz te8.

Concatenation and padding with .xz files
It is possible to concatenate files as is.xz will decompress such files as if theere a singlexzfile.

It is possible to insert padding between the concatenated parts or after the last part. The padding must be
null bytes and the size of the padding must be a multiple of four bytes. This can be useful if the .xz file is
stored on a medium that stores file sizes e.g. as 512-byte blocks.

Concatenation and padding are not allowed Witima files or rav streams.

OPTIONS
Integer suffixes and special values
In most places where an integer argumentxjgeeted, an optional suffix is supported to easily indicate
large integers. There must be no space between the integer and the sulffix.

KiB The integer is multiplied by 1,024 (2°10). Al&d, k, kB, K, and KB are accepted as synans

for KiB.

MiB The integer is multiplied by 1,048,576 (2°20). Ao, m, M, and MB are accepted as synans
for MiB .

GiB The intgyer is multiplied by 1,073,741,824 (2°30). Al&, g, G, and GB are accepted as syn-
onyms forGiB.

A special valuemax can be used to indicate the maximum integer value supported by the option.

Operation mode
If multiple operation mode options arevgi, the last one takes effect.

-z, ——compress
Compress. This is the default operation mode when no operation mode option is specified, and no
other operation mode is implied from the command name xg&mple,unxz implies ——decom-

press.
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—d, ——decompress——-uncompress

Decompress.

—t, ——test

Test the integrity of compressdites. No files are created or rewesl. This option is equélent to
——decompress ——stdoutexcept that the decompressed data is discarded instead of being written
to standard output.

=, ——list

List information about compresséites. No uncompressed output is produced, and no files are
created or remad. In list mode, the program cannot read the compressed data from standard
input or from other unseekable sources.

The default listing shows basic information abfilgs, one file per line. ® get more detailed
information, use also the-verboseoption. For even more information, use-verbosetwice, hut
note that it may be shg because getting all thtea information requires marseeks. The width
of verbose outpubeeeds 80 characters, so piping the output tolegs —Smay be cowenient if
the terminal ist'wide enough.

The exact output may vary betwern versions and different localesoTget machine-readable
output,——robot —-list should be used.

Operation modifiers
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-k, ——keep

Keep (dont delete) the input files.

—f, ——force

This option has seral effects:
» If the target file already exists, delete it before compressing or decompressing.

e Compress or decompresger if the input is a symbolic link to agelar file, has more than
one hard link, or has setuid, setgid, or stibk set. The setuid, setgid, and s¥idbits are not
copied to the target file.

» If combined with—-—decompress ——stdoutand xz doesnt recognize the type of the source
file, xz will copy the source file as is to standard output. This allows usiogt ——force like
cat(1) for files that hee rot been compressed wikz. Note that in futurexz might support
new compressed file formats, which may realz decompress more types of files instead of
copying them as is to standard output-format= formatcan be used to restrig to decom-
press only a single file format.

—c, ——stdout, ——to—-stdout

Write the compressed or decompressed data to standard output instead of a file. This implies
——keep

——no—sparse

Disable creation of sparse files. By default, if decompressing into a regulaz fifees to mak

the file sparse if the decompressed data contains long sequences of binary zeros. It works also
when writing to standard output as long as standard output is connectedjtdea fike, and cer

tain additional conditions are met to neak safe. Creating sparse files maywasaisk space and

speed up the decompression by reducing the amount of disk /0.

-S .suf ——suffix=.suf

When compressing, ussuf as the suffix for the tget file instead ofxz or .Izma. If not writing
to standard output and the source file already has tfie swif, a warning is displayed and the file
is skipped.

When decompressing, recognize also files with thiexssf in addition to files with thexz, .txz,
zma, or .tlz suffix. If the source file has the $ixf.suf, the suffix is remeed to get the target file-
name.
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When compressing or decompressing reams {—format=raw), the suffix must alays be
specified unless writing to standard output, because there is no default suffix $oeeams.

——fileg=file]

Read the filenames to process frble if file is omitted, filenames are read from standard input.
Filenames must be terminated with the newline charaéteiash €) is taken as a regular file-
name; it doesm’'mean standard input. If filenames argepi dso as command line guments,
they are processed before the filenames read filem

——filesq=file]

This is identical to-—fileq=file] except that the filenames must be terminated with the null charac-
ter.

Basic file format and compression options
-F format, ——format=format
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Specify the file format to compress or decompress:

e auto: This is the default. When compressiagio is equvalent toxz. When decompressing,
the format of the input file is automatically detectédiote that rav streams (created with
——format=raw) cannot be auto-detected.

» xz: Compress to thexz file format, or accept onlyz files when decompressing.

* Izma or alone Compress to the ¢gcy .Izma file format, or accept onlyizma files when
decompressing. The alternati rame alone is provided for backwards compatibility with
LZMA Utils.

» raw: Compress or uncompress avraiream (no headers). This is meant for advanced users
only. To decode rav streams, you need to set not orlyformat=raw but also specify the fil-
ter chain, which would normally be stored in the container format headers.

—C check ——check=check

-0...

Specify the type of the integrity check, which is calculated from the uncompressed data. This
option has an effect only when compressing into.tadormat; the.lzma format doesrt’ support
integrity checks. The integrity check (if any) is verified when.Xzdile is decompressed.

Supportedcthecktypes:

» none Don't calculate an integrity check at all. This is usually a bad idea. This can be useful
when integrity of the data is verified by other means anyway.

e crc32 Calculate CRC32 using the polynomial from IEEE-802.3 (Ethernet).

e crc64: Calculate CRC64 using the polynomial from ECMA-182. This is thawdgfsince it is
slightly better than CRC32 at detecting damaged files and the speed difference is negligible.

» sha256 Calculate SHA-256. This is somewhat slower than CRC32 and CRC64.

Integrity of the.xz headers is alays verified with CRC32. It is not possible to change or disable
it.

Select compression preset. If a presedllis specified multiple times, the last one takes effect.
The compression presevéis can be categorised roughly into three categories:

-0..-2
Fast presets with relatdly low memory usage.—1 and -2 should gie mmpression
speed and ratios comparablebtop2 —1andbzip2 -9, respectrely. Currently—-0is not
very good (not much faster tharl but much worse compression). In futureQ may be
indicate some fast algorithm instead of LZMA2.

-3..-5
Good compression ratio withvoto medium memory usage. These are significantly
slower than leels 0-2.
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-9
Excellent compression with medium to high memory usage. These are also tlan
the lower preset \@ls. The default is-6. Unless you want to maximize the compression
ratio, you probably dob'want a higher presetve than-7 due to speed and memory
usage.

The eact compression settings (filter chain) used by each preset may vary beawesesions.
Because the settings magry, the memory usage may vary slightly too. FIXME The following ta-
ble lists the maximum memory usage of each presget lghich won't be exceeded een in future
versions ofxz.

FIXME: The table below is just a rough idea.

Preset Compression Decompression

-0 6MiB 1 MiB
-1 6MiB 1 MiB
-2 10MiB 1 MiB
-3 20MiB 2 MiB
-4 30MiB 3 MiB
-5 60MiB 6 MiB
-6 100MiB 10 MiB
-7 200MiB 20 MiB
-8 400MiB 40 MiB
-9 800MiB 80 MiB

——fastand——best
These are somewhat misleading aliases-band -9, respectiely. These are provided only for
backwards compatibility with LZMA Utils Avoid using these options.

Especially the name of-bestis misleading, because the definition of best depends on the input
data, and that usually people domant the very best compression ratig\aay, because it wuld
be very slov.

—-e, ——extreme
Modify the compression preset( ... —9) so that a little bit better compression ratio can be
achieved without increasing memory usage of the compressor or decompressept{en: com-
pressor memory usage may increase a little with prefets—2). The downside is that the com-
pression time will increase dramatically (it can easily double).

——memlimit—-compressdimit
Set a memory usage limit for compression. If this option is specified multiple times, the last one
takes effect.

If the compression settings exceed lih@t, xz will adjust the settings adenwards so that the limit

is no longer rceeded and display a notice that automatic adjustment was done. Adjustment is
never done when compressing with-format=raw or if ——no-adjust has been specified. In those
cases, an error is displayed adwill exit with exit statusl.

Thelimit can be specified in multiple ways:

The limit can be an absolute value in bytes. Using an integéx dildfe MiB can be useful.
Example:——memlimit—-compress=80MiB

Thelimit can be specified as a percentage of totgsighl memory (RAM). This can be use-

ful especially when setting théZ DEFAULT S ervironment variable in a shell initialization
script that is shared between different computers. That way the limit is automatically bigger on
systems with more memaorxample:——memlimit—-compress=70%

Thelimit can be reset back to its default value by settingGt tdhis is currently equilent to
setting thelimit to max i.e. no memory usage limit. Once multithreading support has been
implemented, there may be a difference betwkandmax for the multithreaded case, so it is
recommended to ugkinstead ofmax at least until the details @ been decided.
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See also the sectidviemory usage

——memlimit-decompressdimit
Set a memory usage limit for decompression. This affects alse-tts¢ mode. If the operation is
not possible without exceeding thmnit, xz will display an error and decompressing the file will
fail. See——memlimit—-compress4imit for possible ways to specify thienit.

=M limit, ——memlimit=limit, ——memory=imit
This is eqwident to specifying-——memlimit—-compress3imit ——memlimit—-decompressdimit.

——no-adjust
Display an error and exit if the compression settings exceed the the memory usage limit. The
default is to adjust the settingswliowards so that the memory usage limit is not exceeded. Auto-
matic adjusting is alays disabled when creatingwatreams {—format=raw).

-T threads ——threads=threads
Specify the number of evker threads to use. The actual number of threads can be less than
threadsif using more threads would exceed the memory usage limit.

Multithr eaded compression and decompressioneanot implemented \et, so this option has
no effect for naw.

As of writing (2010-08-07), it hasn't been decided if threads will be used by default on multi-
core g/stems once support for threading has been implemented. Commentseanelcome.
The complicating factor is that using nyareads will increase the memory usage dramatically
Note that if multithreading will be the daflt, it will be done so that single-threaded and multi-
threaded modes produce the same output, so compression aatidoa sgnificantly affected if
threading will be enabled by default.

Custom compressor filter chains
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A custom filter chain allows specifying the compression settings in detail instead of relying on the settings
associated to the presetdts. Whena austom filter chain is specified, the compression pregetdgtions
(=0... -9 and——extreme) are silently ignored.

A filter chain is comparable to piping on the UN*X command line. When compressing, the uncompressed
input goes to the first filtewwhose output goes to the next filter (ifyanThe output of the last filter gets
written to the compressed file. The maximum number of filters in the chain jsbfoudypically a filter

chain has only one or twfilters.

Mary filters hae limitations where thecan be in the filter chain: some filters can work only as the last fil-
ter in the chain, some only as a non-last fikad some work in anposition in the chain. Depending on
the filter, this limitation is either inherent to the filter design or exists tegntesecurity issues.

A custom filter chain is specified by using one or more filter options in the orgesréhevanted in the fil-
ter chain. That is, the order of filter options is significant! When decodimgtraams {—format=raw),
the filter chain is specified in the same order as it was specified when compressing.

Filters tale filter-specificoptionsas a comma-separated list. Extra commaspitionsare ignored. Eery
option has a default value, so you need to specify only those you want to change.

——lzmal[=optiong, ——lzmaZ=optiong
Add LZMAL or LZMAZ filter to the filter chain. These filter can be used only as the last filter in
the chain.

LZMA1 is a lgyacy filter, which is supported almost solely due to thgaty .lzma file format,
which supports only LZMAL. LZMA2 is an updated version of LZMA1 to fix some practical
issues of LZMAL. Thexz format uses LZMA2, and doesrsupport LZMA1 at all. Compression
speed and ratios of LZMA1 and LZMAZ2 are practically the same.

LZMA1 and LZMAZ2 share the same setagtions
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preset=preset

Reset all LZMAL1 or LZMAZ2optionsto preset Presetconsist of an intger, which may
be followed by single-letter preset modifiers. The integer can be(ftor, matching the
command line options0 ... =9. The only supported modifier is currentty which
matches-—extreme

The dehult presetis 6, from which the default values for the rest of the LZMAL or
LZMAZ2 optionsare taken.

dict=size

Dictionary (history biffer) size indicates o mary bytes of the recently processed
uncompressed data is kept in memdpe method to reduce size of the uncompressed
data is to store distance-length pairs, which indicate what data to repeat from the dictio-
nary huffer. The bigger the dictionasyhe better the compression ratio usually is, but dic-
tionaries bigger than the uncompressed data are waste of RAM.

Typical dictionary size is from 64 KiB to 64 MiB. The minimum is 4 KiB. The maxi-
mum for compression is currently 1.5 GiB. The decompressor already supports dictionar
ies up to one byte less than 4 GiB, which is the maximum for LZMA1 and LZMA2
stream formats.

Dictionary size has the biggesfexft on compression ratio. Dictionary size and match
finder together determine the memory usage of the LZMA1 or LZMA2 enctter

same dictionary size is required for decompressing that was used when compressing, thus
the memory usage of the decoder is determined by the dictionary size used when com-
pressing.

Ic=lc  Specify the number of literal context bits. The minimurf and the maximum ig; the
default is3. In addition, the sum ofc andlp must not exceed.

Ip=Ip  Specify the number of literal position bits. The minimur® end the maximum ig; the
default isO.

pb=pb Specify the number of position bits. The minimun® end the maximum i4; the de&ult
is 2.

mode=mode
Compressiomodespecifies the function used to analyze the data produced by the match
finder Supportedmodesare fast andnormal. The default isfast for presets0-2 and
normal for presets3-9.

mf=mf Match finder has a majorfett on encoder speed, memory usage, and compression ratio.

Usually Hash Chain match finders are faster than Bingeg hatch finders. Hash Chains
are usually used together withode=fastand Binary Trees wittmode=normal. The
memory usage formulas are only rough estimates, which are closest to realitgiethen
is a power of two.

hc3 Hash Chain with 2- and 3-byte hashing
Minimum value fomice: 3
Memory usagedict * 7.5 (if dict <= 16 MiB);
dict * 5.5 + 64 MiB (if dict > 16 MiB)

hc4 Hash Chain with 2-, 3-, and 4-byte hashing
Minimum value fomice 4
Memory usagedict * 7.5

bt2 Binary Tree with 2-byte hashing
Minimum value fomice: 2
Memory usagedict * 9.5

bt3 Binary Tree with 2- and 3-byte hashing
Minimum value fomice 3
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Memory usagedict * 11.5 (if dict <= 16 MiB);
dict * 9.5 + 64 MiB (if dict > 16 MiB)
bt4 Binary Tree with 2-, 3-, and 4-byte hashing
Minimum value fomice 4
Memory usagedict * 11.5
nice=nice
Specify what is considered to be a nice length for a match. Once a match of aickeast
bytes is found, the algorithm stops looking for possibly better matches.

nice can be 2-273 bytes. Higher values tend te dietter compression ratio akgense
of speed. The default depends on tinesetlevel.

depth=depth
Specify the maximum search depth in the match finides default is the speciaale0,
which makes the compressor determine a reasodaptafrom mf andnice.

Using very high values fodepthcan mak the encoder extremely slowith carefully
crafted files. Avoid setting thedepthover 1000 unless you are prepared to interrupt the
compression in case it is taking too long.

When decoding ma streams {-format=raw), LZMA2 needs only the value afict. LZMA1
needs alste, Ip, and pb.

——x8¢=optiong
——powerpd=optiong
——ia64[=optiong
——arm[=optiong
——armthumb[=optiong

——spard=optiong
Add a branch/call/jump (BCJ) filter to the filter chain. These filters can be used only as non-last
filter in the filter chain.

A BCJ filter conerts relatve aldresses in the machine code to their absolute counterparts. This
doesnt change the size of the data, but it increases redupdahich allows e.g. LZMA2 to get
better compression ratio.

The BCJ filters are wlays reversible, so using a BCJ filter for wrong type of data ddesmise
ary data loss. Havever, gpplying a BCJ filter for wrong type of data is a bad idea, because it tends
to male the compression ratio worse.

Different instruction sets ka havedifferent alignment:

Filter Alignment  Notes

x86 1 32-bit and 64-bit x86
PaverPC 4 Big endian only
ARM 4 Little endian only
ARM-Thumb 2 Little endian only
IA-64 16 Big or little endian
SRARC 4 Big or little endian

Since the BCJ-filtered data is usually compressed with LZMA2, the compression ratio may be
improved dightly if the LZMA2 options are set to match the alignment of the selected BCJ filter
For example, with the 1A-64 filterit's good to sepb=4 with LZMA2 (2°4=16). The x86 filter is

an exception; i usually good to stick to LZMAZ default four-byte alignment when compressing

x86 executables.

All BCJ filters support the sanoptions
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start=offset
Specify the starboffset that is used when cueting between relate and absolute
addresses. Theffset must be a multiple of the alignment of the filter (see the table
above). Thedefault is zero. In practice, the deilt is good; specifying a custooffsetis
almost neer useful.

Specifying a non-zero staoffsetis probably useful only if thexecutable has multiple
sections, and there are nyacross-section jumps or calls. Applying a BCJ filter sepa-
rately for each section with proper starfisef and then compressing the result as a single
chunk may gie sme improement in compression ratio compared to applying the BCJ
filter with the defaulbffsetfor the whole gecutable.

——delta]=optiong

Add Delta filter to the filter chain. The Delta filter can be used only as non-last filter in the filter
chain.

Currently only simple byte-wise delta calculation is supported. It can be useful when compressing
e.g. uncompressed bitmap images or uncompressed PCM audieverJapecial purpose algo-
rithms may gre dgnificantly better results than Delta + LZMA2. This is true especially with
audio, which compresses faster and better e.g.flait{l).

Supportecbptions

dist=distance
Specify thedistanceof the delta calculation as byteslistancemust be 1-256. The
default is 1.

For example, withdist=2 and eight-byte input A1 B1 A2 B3 A3 B5 A4 B7, the output
will be A1 B1 01 02 01 02 01 02.

Other options
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—(, ——quiet

Suppress arnings and notices. Specify this twice to suppress errors too. This option htecho ef
on the it status. That is,ven if a warning was suppressed, the exit status to indicate a warning is
still used.

-v, ——verbose

Be verbose. If standard error is connected to a terminaljll display a progress indicatofSpec-
ifying ——verbosetwice will give ezen more verbose output (useful mostly for debugging).

The progress indicator shows the following information:

» Completion percentage is shio if the size of the input file is kmm. Thatis, percentage can-
not be shown in pipes.

* Amount of compressed data produced (compressing) or consumed (decompressing).
» Amount of uncompressed data consumed (compressing) or produced (decompressing).

» Compression ratio, which is calculated byiding the amount of compressed data processed
so far by the amount of uncompressed data processed so far.

e Compression or decompression speed. This is measured as the amount of uncompressed data
consumed (compression) or produced (decompression) per second. Wrsadter a fev sec-
onds hae passed sincez started processing the file.

» Elapsed time in the format M:SS or H:MM:SS.

» Estimated remaining time is shown only when the size of the input file is known and a couple
of seconds ha dready passed sinoe started processing the file. The time isvghadn a less
precise format which wer has a colons, e.g. 2 min 30 s.

When standard error is not a terminakverbosewill make xz print the filename, compressed
size, uncompressed size, compression ratio, and possibly also the speed and elapsed time on a sin-
gle line to standard error after compressing or decompressing the file. The speed and elapsed time
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are included only when the operation took at leastveséeonds. Ithe operation didmfinish, for
example due to user interruption, also the completion percentage is printed if the size of the input
file is known.

-Q, ——no-warn
Don't set the exit status t® even if a condition worth a v@rning was detected. This option do¢sn’
affect the verbosity lel, thus both-—quiet and——no-warn have o be sed to not display arn-
ings and to not alter the exit status.

—-robot
Print messages in a machine-parsable format. This is intended to ease writing frontendatthat w
to usexz instead of liblzma, which may be the case with various scripts. The output with this

option enabled is meant to be stable acrasseleases. See the sectiBOBOT M ODE for
details.

——info-memory
Display, in human-readable format, twvomuch physical memory (RAM)z thinks the system has
and the memory usage limits for compression and decompression, and exit successfully.

-h, ——help

Display a help message describing the most commonly used options, and exit successfully.
-H, ——long-help

Display a help message describing all featurezadnd exit successfully
-V, ——version

Display the version number &f and liblzma in human readable formab. et machine-parsable
output, specify-—robot before——version.

ROBOT M ODE

The robot mode is astited with the-—robot option. It makes the output &f easier to parse by other pro-
grams. Currently-—robot is supported only together with-version, ——info-memory, and —-list. It will
be supported for normal compression and decompression in the future.

\ersion

xz ——robot ——versionwill print the version number ofz and liblzma in the following format:

XZ_VERSION=XYYYZZZS
LIBLZMA_VERSION= XYYYZZZS

X Major version.

YYY  Minor version. Even numbers are stable. Odd numbers are alpha or beta versions.
ZZZ  Pach level for stable releases or just a counter fareltgment releases.

S Stability. Ois alpha,lis beta, an@ is stable.S should be alays2 whenYYYis even.
XYYYZZZ%re the same on both linexi#f and liblzma are from the same XZ Utils release.
Examples: 4.999.9beta49990091and 5.0.0 i$0000002

Memory limit information

Tukaani

xz ——robot ——info—-memory prints a single line with three tab-separated columns:
1. Total amount of physical memory (RAM) as bytes

2. Memory usage limit for compression as bytésspecial value of zero indicates the alelt
setting, which for single-threaded mode is the same as no limit.

3. Memory usage limit for decompression as byt&special value of zero indicates the alelt
setting, which for single-threaded mode is the same as no limit.

In the future, the output ofz ——robot ——info-memory may hae nore columns, but wer more than a
single line.
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List mode
xz ——robot —-list uses tab-separated output. The first columrnvefydine has a string that indicates the
type of the information found on that line:

name This is alays the first line when starting to list a file. The second column on the line is the file-
name.

file This line containseerall information about thexz file. This line is alvays printed after theame
line.

stream This line type is used only when-verbosewas fecified. There are as mastream lines as
there are streams in the file.

block This line type is used only when-verbosewas gecified. There are as mahblock lines as there
are blocks in thexz file. Theblock lines are shown after all tretream lines; different line types
are not interleeed.

summary
This line type is used only when-verbosewas ecified twice. This line is printed after hlbck
lines. Like thefile line, thesummary line contains werall information about thexz file.

totals This line is alvays the very last line of the list output. It shows the total counts and sizes.
The columns of théle lines:

Number of streams in the file

Total number of blocks in the stream(s)

Compressed size of the file

Uncompressed size of the file

S O

Compression ratio, forxample 0.123. If ratio is over 9.999, three dashes<-) are dis-
played instead of the ratio.

7. Comma-separated list of integrity check names. The following strings are used forwhme kno
check types:None CRC32, CRC64, and SHA-256 For unknown check types,
Unknown-Nis used, wher&\ is the Check ID as a decimal number (one ar digits).

8. Total size of stream padding in the file
The columns of thetreamlines:
Stream number (the first stream is 1)
Number of blocks in the stream
Compressed start offset
Uncompressed start offset
Compressed size (does not include stream padding)
Uncompressed size
Compression ratio

© © N o g kb

Name of the integrity check
10. Size of stream padding
The columns of thelock lines:
Number of the stream containing this block
Block number relate o the beginning of the stream (the first block is 1)
Block number relate o the beginning of the file

SAE S A

Compressed start offset relatito the beginning of the file
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Uncompressed start offset relatio the beginning of the file
Total compressed size of the block (includes headers)
Uncompressed size

© © N o

Compression ratio
10. Name of the integrity check

If ——verbosewas ecified twice, additional columns are included ontitoek lines. These are not dis-
played with a single-—verbose because getting this information requires snaaeks and can thus be
slow:

11. Value of the integrity check in hexadecimal
12. Block header size

13. Block flags:c indicates that compressed size is present,uaimtlicates that uncompressed
size is presentlf the flag is not set, a dash)(is shown instead to keep the string length
fixed. Nev flags may be added to the end of the string in the future.

14. Size of the actual compressed data in the block (#ukiges the block headdinock pad-
ding, and check fields)

15. Amount of memory (as bytes) required to decompress this block wittz tvession

16. Filter chain. Note that most of the options used at compression time cannot e, kno
because only the options that are needed for decompression are storegzihdheers.

The columns of théotals line:

Number of streams

Number of blocks

Compressed size

Uncompressed size

Average compression ratio

Comma-separated list of integrity check names that were present in the files

© N o gk~ w DN

Stream padding size

9. Number of files. This is here to keep the order of the earlier columns the sanfdeaines.
If ——verbosewas gecified twice, additional columns are included onttials line:

10. Maximum amount of memory (as bytes) required to decompress the files withwérision

11. yesor no indicating if all block headers fa both compressed size and uncompressed size
stored in them

Future versions may addwéine types and me columns can be added to thasting line types, but the
existing columns wort’be cdhanged.

EXIT STATUS
0 All is good.
1 An error occurred.
2 Something worth a warning occurred, but no actual errors occurred.

Notices (not warnings or errors) printed on standard errot difatt the exit status.

ENVIRONMENT
Xz parses space-separated lists of options from the environieuggiblesXZ DEFAULT S andXZ_OPT,
in this ordey before parsing the options from the command line. Note that only options are parsed from the
ervironment variables; all non-options are silently ignoreatsifg is done witlyetopt_long3) which is
used also for the command line arguments.
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XZ_DEFAULT S
Userspecific or system-wide default optiongypically this is set in a shell initialization script to
enablexz's memory usage limiter by dafilt. Excluding shell initialization scripts and similar spe-
cial cases, scripts mustuee set or unseXZ DEFAULT S.

XZ_OPT
This is for passing options t@ when it is not possible to set the options directly ornxtheom-
mand line. This is the case e.g. whens run by a script or tool, e.qg. GNidr (1):

XZ_OPT=-2v tar caf foo.tar.xz foo

Scripts may usXZ_OPT e.g. to set script-specific default compression optidinis. still recom-
mended to all users to gerride XZ_OPT if that is reasonable, e.g. &f(1) scripts one may use
something lile this:

XZ_OPT=${XZ_OPT-"-7e"}; export XZ_OPT

LZMA UTILS COMP ATIBILITY
The command line syntax @f is practically a superset tfma, unlzma, and Izcat as found from LZMA
Utils 4.32.x. In most cases, it is possible to replace LZMA Utils with XZ Utils without breakisting
scripts. There are some incompatibilities though, which may sometimes cause problems.

Compression preset leels
The numbering of the compressiondepresets is not identical xz and LZMA Utils. The most important
difference is he dictionary sizes are mapped tofdient presets. Dictionary size is roughly equal to the
decompressor memory usage.

Level XZ LZMA Utils
-1 64KiB 64 KiB
-2 512KiB 1 MiB
-3 1MiB 512KiB
-4 2MiB 1 MiB
-5 4MiB 2 MiB
-6 8MiB 4 MiB
-7 16MiB 8 MiB

-8 32MiB 16 MiB
-9 64MiB 32 MiB

The dictionary size differences affect the compressor memory usage too, but there are somdeother dif
ences between LZMA Ultils and XZ Utils, which neatke difference een bigger:

Level Xz LZMA Utils 4.32.x
-1 2MiB 2 MiB
-2 5MiB 12 MiB
-3 13MiB 12 MiB
-4 25MiB 16 MiB
-5 48MiB 26 MiB
-6 94MiB 45 MiB
-7 186MiB 83 MiB
-8 370MiB 159 MiB
-9 674MiB 311 MiB
The default preset Vel in LZMA Utils is =7 while in XZ Utils it is —6, so loth use 8 MiB dictionary by

default.

Streamed vs. non-streamed .Izma files
Uncompressed size of the file can be stored inlthea headerLZMA Utils does that when compressing
regular files. The alternate is to mark that uncompressed size is unkncand use end of payload merk
to indicate where the decompressor should stop. LZMA Utils uses this method when uncompressed size
isn't known, which is the case for example in pipes.

Xz supports decompressirigma files with or without end of payload mankbut all .Izma files created by
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xz will use end of payload magk and hae uncompressed size marked as unknown in.ltrea header.
This may be a problem in some (uncommon) situations. For examptejadecompressor in an embed-
ded device might work only with files thatueaknowvn uncompressed size. If you hit this problem, you
need to use LZMA Utils or LZMA SDK to creatizma files with known uncompressed size.

Unsupported .Izma files
The .Izma format allavs Ic values up to 8, antpb values up to 4. LZMA Utils can decompress files with
any lc andlp, but alays creates files witlkc=3 and|Ip=0. Creating files with othelc andlp is possible
with xz and with LZMA SDK.

The implementation of the LZMAL filter in liblzma requires that the sunc @ihdIp must not exceed 4.
Thus,.Ilzmafiles which exceed this limitation, cannot be decompressedxwith

LZMA Utils creates onlylzma files which hae dctionary size of 24 (a power of 2), bt accepts files with
ary dictionary size. liblzma accepts onlizgma files which hae dctionary size of 24 or 2 + 2°(n-1).
This is to decrease false pogs when detectinglzmafiles.

These limitations shouldnbe a poblem in practice, since practically dima files have bkeen compressed
with settings that liblzma will accept.

Trailing garbage
When decompressing, LZMA Utils silently ignoreegything after the firstlzma stream. In most situa-
tions, this is a bug. This also means that LZMA Utils t@apport decompressing concatenateda
files.

If there is data left after the firdzma stream xz considers the file to be corrupt. This may break obscure
scripts which hee assumed that trailing garbage is ignored.

NOTES
Compressed output may vary
The exact compressed output produced from the same uncompressed input fidgynepween XZ Utils
versions @en if compression options are identical. This is because the encoder can beethifaster or
better compression) withoutfatting the file format. The output can vamer between different builds of
the same XZ Utils version, if different build options are used.

The ab@e means that implementing-rsyncableto create rsyncablaz files is not going to happen with-
out freezing a part of the encoder implementation, which can then be used-igighcable

Embedded .xz decompressors
Embeddedxz decompressor implementationsdiikZ Embedded don’necessarily support files created
with check types other thamone and crc32. Since the dedult is ——check=crc64, you must use
——check=noneor ——check=crc32when creating files for embedded systems.

Outside embedded systems,.all format decompressors support all thecktypes, or at least are able to
decompress the file without verifying the integrity check if the partiahieckis not supported.

XZ Embedded supports BCJ filters, but only with the default start offset.

EXAMPLES
Basics
A mix of compressed and uncompressed files can be decompressed to standard output with a single com-
mand:

xz —dcf a.txt b.txt.xz c.txt d.txt.xz > abcd.txt

Parallel compression of many files
On GNU and *BSDfind(1) andxargs(1) can be used to parallelize compression ofynfides:
find . —type f\I -name '*.xz’ —print0 | xargs —-0r -P4 —n16 xz -T1

The —P option sets the number of paralia processes. The best value for ttreoption depends on o

mary files there are to be compressed. If there are only a couple of files, the value should probably be
with tens of thousands of filesQ0or even more may be appropriate to reduce the numbez girocesses
thatxargs(1) will eventually create.
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The option-T1 for xz is there to force it to single-threaded mode, becaasgs(1) is used to control the
amount of parallelization.

Robot mode examples
Calculating hav mary bytes hae been sged in total after compressing multiple files:
xz ——robot —-list *.xz | awk '/"totals/{print $5-$4}
SEE ALSO
xzded1), gzip(1), bzip2(1)
XZ Utils: <http://tukaani.org/xz/>

XZ Embedded: <http://tukaani.org/xz/embedded.html>
LZMA SDK: <http://7-zip.org/sdk.htmI>
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