WIMLIB-IMA GEX(1) User Commands WIMLIB-IMGEX (1)

NAME
wimlib-imagex-capture, wimlib-imagex-append - Create or append a WIM image

SYNOPSIS
wimlib-imagex capture SOURCE WIMFILE [IMAGE_NAME [IMAGE_DESCRIPTION]] [OPTION...]
wimlib-imagex append SOURCE WIMFILE [IMAGE_NAME [IMAGE_DESCRIPTION]] [OPTION...]

DESCRIPTION
The wimlib-imagex capture and wimlib-imagex append commands create aidows Imaging (WIM)
image from a directory treeThewimlib-imagex capture command creates aw&VIM file containing the
captured image, while th@imlib-imagex append command appends the captured image toxistirg
WIM file. These commands are alseaidable as simplywimcapture andwimappend if the appropriate
hard links or batch files are installed.

Background information: A WIM image is an independent directory tree in a WIMAiN/IM file may
contain ag number of separate image®g/IM files are single-instancing with gerds to file data, so a file
is stored only one time in the entire WIMgeedless of hav mary images the file appears in.

SOURCE specifies the location of the files to create the WAM image from. If SOURCE is a directory
the WIM image is captured from that directory (E(HRECTORY CAPTURE (UNIX) or DIRECTORY
CAPTURE (WINDOWS)). Alternatiely, if the --source-listoption is specifiedSOURCE is interpreted
as a file that itself prades a list of files and directories to include in thes M¢IM image. Still alterna-
tively, only on UNIX-like systems, ifSOURCE is a regular file or block dée, it is interpreted as an NTFS
volume from which a WIM image is to be captured using libntfs-3g KsEES VOLUME CAPTURE
(UNIX)).

IMAGE_NAME and IMAGE_DESCRIPTION specify the name and description twegithe nev WIM
image. IfIMAGE_NAME is not specified, it defaults to the base nanxel(eling path to parent directory)
of SOURCE, but if this name already exists IMMFILE, a wique suffix is added.Otherwise,
IMAGE_NAME must be either a name that does not already exist as an imagBIiFiLE, or the empty
string to create an image with no naniel MAGE_DESCRIPTION is not specified, no description is/gh
to the ngv image.

As a special case, WIMFILE is "-", the--pipable option is assumed and the WIM file is written to stan-
dard output in a special pipable format. See the documentatiepifeable for more details.

DIRECTORY CAPTURE (UNIX)
This section documents Wwowimlib-imagex captures files from a directory tree on UNIXdilg/stems.
SeeDIRECTORY CAPTURE (WINDOWS) for the corresponding documentation for Windows.

On UNIX-like ystems, wherBOURCE specifies a directory or a symbolic link to a directding WIM
image will be captured from the directory tree rooted at this directdrg directory can be on atype of
filesystem, and mount points are felled recursiely. Howeva, it is important to keep in mind that the
WIM format was designed for MWdows, so it cannot store all possible metadata from filesystems used on
UNIX-lik e systems. Thenain information that wilhot be stored is:

« UNIX file owners, groups, and modes. (Exception: see-tn@ix-data option.) Asa result, file per
missions will not be stored, and files that are neithgulee files, directories, nor symbolic links, such
as device files and FIFOs, cannot be captured and will be excluded by default.

 Extended attribtes. Thismainly includes etensions to the traditional UNIX security model, such as
SELinux security labels, POSIX ACLs, and capabilities labels.

Notes: hard links and symbolic links are supported by the WIM formatrastored. (Symbolidinks are
turned into "natie" Windows symbolic links via reparse points; this processvierséle, e.g. automatically

by wimlib-imagex apply.) Timestamps are stored with 100 nanosecond granularity and include last modi-
fication time (mtime) and last access time (atime), but not last status change time (ctime).

NTFS VOLUME CAPTURE (UNIX)
This section documents Wwavimlib-imagex captures files directly from an NTF8lume image on UNIX-
like s/stems.
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On UNIX-like gystems, a special image capture mode is entered 8DERCE is a regular file or block
device. Inthis mode SOURCE is assumed to be an NTFS volume or volume imagewamdb-imagex

will capture a WIM image containing the full contents of the NTFS volume, including NTFS-specific data.
This is done using libntfs-3g.

Please note that the NTFS volume capture modetientered ifSOURCE is a directoryeven if an NTFS
filesystem is mounted dBOURCE using ntfs-3g.You must specify the NTFS volume itself (and it must be
unmounted, and you mustugapermission to read from it).

The NTFS volume capture mode attempts to capture as much data and metadata as possible, including:

» All data streams of all unencrypted files, including the unnamed data stream as well as all named data
streams.

* Reparse points, including symbolic links, junction points, and other reparse points.

» File and directory creation, access, and modification timestamps, using tleeNT&ES resolution of
100 nanoseconds.

*  Windows security descriptors, including all components (ovgneup, DACL, and SACL).
»  DOS/Windows file attribute flags.

» All names of all files, including names in thein® namespace, DOS namespacén32+DOS
namespace, and POSIX namespace. This includes hard links.

However, the main limitations of this NTFS volume capture mode are:

» Encrypted files are excluded by deft. Althoughntfs-3g can read their data, yheeed to be stored in
the WIM file in a special format that wimlib does not yet support (exceptioddMs, where wimlib
can treat the data as opaque and hand tib dfie appropriate API function).

» The sparse attribute on sparse files will beedatut the data stored will be the full data of the file
rather than the "sparse" data. (The data is, kienvaubject to the WIM formas compression.)

DIRECTORY CAPTURE (WINDOWS)
On Windows,wimlib-imagex capture andwimlib-imagex appendnatively support Whdows-specific and
NTFS-specific dataThey therefore act similarly to the corresponding commands of MicrgslafageX.
For best results, the directory being captured should be on an NTFS voluménalitdimagex should be
run with Administrator priileges; havever, non-NTFS filesystems and running without Administratoy-ri
ileges are also supported.

On Windows,wimlib-imagex capture andwimlib-imagex appendtry to archve & much data and meta-
data as possible, including:

*  All data streams of all files.

* Reparse points, including symbolic links, junction points, and other reparse points, if supported by the
source filesystem. (Note: seepfix and--norpfix for documentation on exactly Wwoabsolute sym-
bolic links and junctions are captured.)

» File and directory creation, access, and modification timestamps. These are storednddtvs/NV
NT’s native imestamp resolution of 100 nanoseconds.

e Security descriptors, if supported by the source filesystem-aneaclsis not specified.However,
beware that unless-strict-acls is specified, the security descriptors for individual files or directories
may be omitted or only partially captured if the user does n@&t pamission to read them, which can
be a problem ifvimlib-imagex is run as a non-Administrator.

» File attributes, including hidden, sparse, compressed, encryptedretypted files will be stored in
encrypted form rather than in plaircte Transparently compressed files will be read as uncompressed
and stored subject to the WIsMbwn compression. There is no special handling for storing sparse
files, but thg are likely to compress to a small size.

 DOS names (8.3) names of files; hoerethe failure to read them is not considered an error condition.
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» Hard links, if supported by the source filesystem.

Note: the capture process ivessible, since whemimlib-imagex apply (on Windows) extracts the cap-
tured WIM image, it will extract all of the abe information, at least to the extent supported by the destina-
tion filesystem. Onexeeption is that since encrypted files are stored as encrypted, their data will not be
awailable if restored on a Windows system that does nat ha decryption &y.

OPTIONS
--boot
Specifies that the meimage is to be made the bootable image of the WIM\achi

--check
For wimlib-imagex append before performing the append operation, check the integritil bf-
FILE if an integrity table is present. Furthermore, include an integrity table in tha\iM file
(wimlib-imagex capture) or the modified WIM file wimlib-imagex append). If this option is not
specified, no integrity table is included in a WIM file created withlib-imagex capture, while a
WIM file updated withwimlib-imagex appendwill be written with an intgrity table if and only if
one was present before.

--compress-TYPE
Specifies the compression type for thevn&IM file. This flag is only valid fowimlib-imagex
capture, since the compression mode foimlib-imagex appendmust be the same as that of the
existing WIM (and is automatically set as suchi)YPE may be "none", "fast", or "maximum'By
default, it is "maximum". This default behavior is different from MicrosofthageX, where the
default is "fast". wimlib-imagex capture instead gies you the better compression ratio by aldf
and makes up for the slightly slower compression by beistgf than Microsoft’ oftware in the
first place and using multiple CPUs whefikable.

You may also specify the actual names of the compression algorithms, "XPRESS" and "LZX",
instead of "fast" and "maximum"”, respeety.

--compress-slow
Spend gen more time compressing the data in order to a&hie igher compression ratioCur-
rently, this only has an effect with LZX ("maximum") compressiddepending on the data, com-
pressing with this option will takaound 10 to 15 times longer and produce a LZX-compressed
WIM about 1% to 5% smaller than one produced with the default LZX comprd3spending on
the data, the resulting WIM may be approximately the same size (typically no more than 0.4% dif-
ferent) as a LZX-compressed WIM produced by WIMGAPI.

--threads=NUM_THREADS
Number of threads to use for compressing data. Default: autodetect (numbiglablea CPUS).

--rebuild
For wimlib-imagex append reluild the entire WIM rather than appending thevrdata to the end
of it. Reluilding the WIM is slaver, but will save a Ittle bit of space that would otherwise be left as
a hole in the WIM. Also seavimlib-imagex optimize(1).

--flags=EDITIONID
Specify a string to use in the <FLAGS> element of the XML data for theémage.

--verbose
Print the names of files and directories ay #re captured.

--dereference
(UNIX-lik e systems only) Bllow symbolic links and archi the files thg point to, rather than ar
chiving the links themselves.

--config=FILE
Specifies a configuration file for capturing thevieage. Theconfiguration file specifies files that
are to be treated specially during the image capture.
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The format of the configuration file is a number of sections containing path globs one per line,
where each section begins with the tag [ExclusionList], [ExclusionException], [CompressionExclu-
sionList], or [AlignmentList]. Currently only the [ExclusionList] and [ExclusionException] sec-
tions are implemented. The [ExclusionList] section specifies a list of path glolsltale from
capture, while the [ExclusionException] section specifies a list of path globs to include in the cap-
ture even if the matched file or directory name also appears in the [ExclusionList].

Relative dobs with only one path component (e.g. *.mp3) match against a filenamgdirestory.
Relative dobs with multiple path components (e djr/file), as well as absolute globs (e.g. /dir/file),
are treated as paths starting at the root directory of capture, or the root of the NTmRS for
NTFS volume capture moddf a directory is matched by a glob in the [ExclusionList], the entire
directory tree rooted at that directory is excluded from the capture, urdessferenceis specified
and there is another path into that directory through a symbolic link.

For compatibility with Windows, the path separators in the globs may be either forward slashes or
backslashes, and the line separators may be either UNIX-style or DOS-style. Globs with spaces in
them must be quoted, and leading and trailing whitespace is not significant. Empty lines and lines
beginning with “#' or whitespace followed by '# are ignored.

Pahs may not hee dive letters in them, as there all relatve © the root of capture and not abso-
lute external paths.

If this option is not specified the following default configuration file is used:

[ExclusionList]

\$ntfs.log

\hiberfil.sys

\pagefile.sys

"\System Volume Information"
\RECYCLER

\Windows\CSC

--unix-data
(UNIX-lik e g/stems only) Store the UNIXwmer, group, and mode of all captured files. This is
done by adding a special alternate data stream to each directory entry that contains this information.
Please note that this flag is for genience onlyin case you want to useimlib-imagex to archve
files on UNIX. Microsoft's oftware will not understand this special informatiofou dso may run
into problems when applying an image with UNIX data from a pipable WIM.

--no-acls
Do not capture files’ security descriptors.

--strict-acls
Fal immediately if the full security descriptor of wfile cannot be read. Oni#dows, the dedult
behaior without this option is to first try omitting the SACL from the security descrifiten to try
omitting the security descriptor entirelffhe purpose of this is to capture as much data as possible
without alvays requiring Administrator prileges. Havever, if you desire that all security descrip-
tors be capturedxactly, you may wish to provide this option, although the Administrator should
have permission to readverything anyway.

--rpfix , --norpfix
Set whether to fix tgets of absolute symbolic links (reparse points iimd&ivs terminology) or
not. Whenenabled {rpfix), absolute symbolic links that point inside the directory tree being cap-
tured will be adjusted to be absolute refatio the root of the directory tree being captured.
addition, absolute symbolic links that point outside the directory tree being captured will be ignored
and not be captured at all. When disabledqrpfix), absolute symbolic links will be captured
exactly as is.
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The default behavior favimlib-imagex capture is equvalent to--rpfix. The default behavior for
wimlib-imagex appendwill be --rpfix if reparse point fixups ka pgeviously been done oWl M-
FILE, otherwise--norpfix.

In the case of a multi-source capturesdurce-list specified), passingnorpfix is recommended.
Otherwise, reparse point fixups will be disabled on all capture sources destined for non-root loca-
tions in the WIM image, while capture sources destined for the WIM root will get the defawlt beha
ior from the previous paragraph.

--source-list
wimlib-imagex capture andwimlib-imagex appendsupport creating a WIM image from multiple
separate files or directorie§Vhen--source-listis specified, theSOURCE agument specifies the
name of a text file, each line of which is either 1 or 2 whitespace separated fileTFaH#st file
path, the source, specifies the path to a file or directory to capture into the WIM inags. be
either absolute or relat  the current working directoryThe second file path, if pvaed, is the
target and specifies the path in the WIM image that this file or directory willed ss. Leading
and trailing slashes in the ¢t are ignored, except if it consists entirely of slashes (e.g. "/"), which
indicates that the directory is to become the root of the WIM im#gemitted, the target string
defaults to the same as the source string.

An example source list file is as follows:

# Make the WIM image from the 'winpe’ directory
winpe [/

# Send the 'oerlay’ directory to '/overlay’ in the WIM image
overlay /overlay

# Overlay a separate directory directly on the root of the WIM image.
# This is only Il@d if there are no conflicting files.
/data/stuff /

Subdirectories in the WIM are created as needed. Multiple source directories may share the same
target, which implies anwrlay; hovever, an eror is issued if the same file appears irfedént
overlays to the same directory.

File paths containing whitespace may be quoted with either single quotes or double Quotes.
may not be escaped.

Lines consisting only of whitespace and lines beginning with '# preceded by optional whitespace
are ignored.

As a special case, HOURCE is "-", the source list is read from standard input rather thantan e
nal file.

The NTFS volume capture mode on UNIXdik/stems cannot be used witsource-list as aly
capturing a full NTFS volume is supported.

--pipable
Create a "pipable" WIM, which can be applied fully sequentialigluding from a pipe. An image
in the resulting WIM can be applied withimlib-imagex apply, ether normally by specifying the
WIM file name, or withwimlib-imagex apply - to read the WIM from standard inpuseewimlib-
imagex apply(1) for more details.

For append operations, this option will result in a full uédt of the WIM to mak it pipable. Fr
capture operations, the captured WIM is simply created as pipBbleare that the more images

you add to a pipable WIM, the less efficient piping it will be, since more unneeded data will be sent
through the pipe.

When wimlib creates a pipable WIM, it carefully re-arranges the components of the WIM so that
they can be read sequentially and also makesrak other modifications. As a result, these
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"pipable" WIMs arenot compatible with Microsoft’s software, so keep this in mind if you're going
to use them. If desired, you can wginlib-imagex optimize --not-pipable to re-write a pipable
WIM as a regular WIM.(wimlib-imagex export also provides the capability to export images from
a ppable WIM into a non-pipable WIM, or vice versa.)

For the most part, wimlib operates on pipable WIMs transpareMby can modify them, add or
delete images, export images, andnecreate split pipable WIMsThe main disadvantages are that
appending is (currently) less efficiertrébuild is alays implied), and also tgearen’t compatible
with Microsoft’s oftware.

wimlib-imagex capture and wimlib-imagex append can both write a pipable WIM directly to
standard output; this is done automaticalWMMFILE is specified as "-". (In that casepipable
is assumed.)

--not-pipable
Ensure the resulting WIM is in the normal, non-pipable WIM fornTdtis is the default fowim-
lib-imagex capture, except when writing to standard outpMIMFILE specified as "-"), and also
for wimlib-imagex append except when appending to a WIM that is already pipable.

--update-of=[WIMFILE:]IMAGE
Declares that the image being captured or appendedSBWRCE is mostly the same as theist-
ing imagelMAGE in WIMFILE, but captured at a later point in time, possibly with some modifica-
tions in the intervening timeThis is designed to be used in incremental backups of the same
filesystem or directory tred MAGE can be a 1-based inder name of an existing image WWIM-
FILE. It can also be a mgetive integer to inde backwards into the images (e.g. -1 means the last
existing image inWVIMFILE).

When this option is provided, the capture or append of theimage will be optimized by not
reading files that, based on metadata such as timestamps, appear netheehamodified since
they were archied in the «isting IMAGE. Barring manipulation of timestamps, this option only
affects performance and does not change the resulting WIM image.

As shown, the full syntax for the argument to this option is to specify the WIM file, a colon, and the
image; for example, "--update-of mywim.wim:1However, the WIM file and colon may be omit-

ted, in which case the WIM file will defilt to the WIM file being appended to for append opera-
tions, or the WIM file from which a delta is being taken (only-dfelta-from is specified eactly

once) for capture operations.

--delta-from=WIMFILE
For wimlib-imagex capture only: capture the me WIM as a "delta" frodMMFILE. Any dreams
that would ordinarily need to be arehdl in the nev WIM are omitted if thg are already present in
the WIMFILE on which the delta is being based. ThevWgIM will still contain a full cogy of the
image metadata, but this is typically only a small fraction of a \Wital size.

This option can be specified multiple times, in which case the resulting delta WIM will only contain
streams not present inyaaf the specified bas#MMFILEs.

To operate on the resulting delta WIM using other commands sualindib-imagex apply, you

must specify the delta WIM as the WIM file to operate on, but also reference the base WIM(s) using
the --ref option. Bevare: to retain the proper functioning of the delta WIM, you can only add, not
delete, files and images to the base WIM(s) following the capture of a delta from it.

--delta-from may be combined withupdate-ofto increase the speed of capturing a delta WIM.
As an example, consider the following backup and restore sequence:

(initial backup)
$ wimcapture /some/directory bkup-base.wim

(some days latecreate second backup as delta from first)
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NOTES

$ wimcapture /some/directory bkup-2013-08-20.dwm \
--update-of bkup-base.wim:-1 --delta-from bkup-base.wim

(restoring the second backup)

$ wimapply bkup-2013-08-20.dwm --ref=bkup-base.wim 1\
/some/directory

However, note that as an alternadl 0 the abee squence that used a delta WIM, the second
backup could hae smply been appended to the WIM aswignage usingvimlib-imagex append
Delta WIMs should be used only ifstdesired to base the backups or images on a separgte, lar
file that is rarely modified.

Note: unlike "pipable” WIMs (created with thepipable option), "delta” WIMs (created with the
--delta-from option) are compatible with Microsadt'ftware. You can use the /ref option of
imagex.&e o reference the base WIM(s), similar to ako

Additional note: wimlib-imagex is generalized enough that you can in fact combipipable and
--delta-from to create pipable delta WIMdn such cases, the base WIM(s) must be captured as
pipable as well as the delta WIM, and when applying an image, the base WIM(s) must lversent o
the pipe after the delta WIM.

wimlib-imagex appenddoes not support appending an image to a split WIM.

It is safe to abort awimlib-imagex appendcommand partway through; Wwever, ater doing this, it is rec-
ommended to ruwimlib-imagex optimize to remwe any @ta that was appended to thegibal WIM file
but not yet incorporated into the structure of the WIM, unless the WHd faeing fully rebuilt (e.g. with
--rebuild), in which case you should delete the temporary file ladt o

wimlib-imagex creates WIMs compatible with Microsaftsoftware (image.exe, Dism.exe, wimgapi.dll),
with some ceeats:

With wimlib-imagex on UNIX-like s/stems, it is possible to create a WIM image containing files with
names differing only in case, or files with names containing the characters ', '*', 2", "™, '<’, >", |,
or '\, which are valid on POSIX-compliant filesystems but nahd@ws. Bewarned that such files
will not be extracted by default by theifdows version ofwimlib-imagex, and (even worse) Micro-
soft’'s ImageX can be confused by such names and xfuéoting the image partway through. (It per
haps is wrth pointing out that \WMdows’ own default filesystem, NTFS, supports these characters,
although Windows does not!)

WIMs captured with-unix-data should be assumed to be incompatible with Microsaftftware.

Pipable WIMs are incompatible with Microsaftoftware. PipabléVIMs are created only N M-
FILE was ecified as "-" (standard output) or if thpipable flag was specified.

EXAMPLES

First x<ample: Creata rew WIM 'mywim.wim’ with "maximum” (LZX) compression that will contain a
captured image of the directory tremrnedir’. Notethat wimlib-imagex uses "maximum" (LZX) com-
pression by default, secompressdoesnot need to be specified; furthermore, the image name need not be
specified and will default to 'somedir’:

wimlib-imagex capture somedir mywim.wim

or, if thewimcapture hard link or batch file has been installed, the abbreviated form can be used:

wimcapture somedir mywim.wim

The remaining examples will use the long formyieer. Next, append the image of a different directory
tree to the WIM created abe

wimlib-imagex append anotherdir mywim.wim

Easy enough, and the algoexamples of imaging directory treesork on both UNIX-like s/stems and
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Windows. Net, capture a WIM with seeral non-default options, including "fast" (XPRESS) compression,
an integrity table, no messing with absolute symbolic links, and an image name and description:

wimlib-imagex capture somedir mywim.wim --compress=fast \
--check --norpfix "Some Name" "Some Description"

Capture an entire NTFS volume into amn@&/IM file and name the image "Wdows 7". On UNIX-like
systems, this requires using the special mode describddf$ VOLUME CAPTURE (UNIX) where
SOURCE is a file or block device containing an NTFS filesystem:

wimlib-imagex capture /dev/sda2 windows7.wim "Windows 7"

or, on Windows, to capture a full NTFSolume you instead need to specify the root directory of the
mounted volume, for example:

wimlib-imagex capture E:\ windows7.wim "Windows 7"

Same as abe example with capturing an NTFSolkme fromwimlib-imagex running on a UNIX-lile
system, but capture the WIM in the wimlib-specific "pipable" format that can be pipeichtib-imagex
apply:
wimlib-imagex capture /dev/sda2 windows7.wim "Windows 7"\
--pipable

Same as abve, but instead of writing the pipable WIM to the file "winds7.wim", write it directly to stan-

dard output through a pipe into some other program "someprog", which could, for example, be a program
or script that streams the data to a seriNote that--pipable need not be explicitly specified when using
standard output as the WIM "file":

wimlib-imagex capture /dev/sda2 - "Windows 7" | someprog

SEE ALSO
wimlib-imagex(1), wimlib-imagex-apply(1)
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