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Chapter 1. Introduction

Q:

A:

What is FreeBSD?

FreeBSD is a modern operating system for desktops, laptops, servers, and embedded systems with support
for a large number of platforms.

It is based on U.C. Berkeley's “4.4BSD-Lite” release, with some “4.4BSD-Lite2” enhancements. It is also based
indirectly on William Jolitz's port of U.C. Berkeley's “Net/2” to the i386™, known as “386BSD”, though very
little of the 386BSD code remains.

FreeBSD is used by companies, Internet Service Providers, researchers, computer professionals, students and
home users all over the world in their work, education and recreation.

For more detailed information on FreeBSD, refer to the FreeBSD Handbook.
What is the goal of the FreeBSD Project?

The goal of the FreeBSD Project is to provide a stable and fast general purpose operating system that may
be used for any purpose without strings attached.

Does the FreeBSD license have any restrictions?

Yes. Those restrictions do not control how the code is used, but how to treat the FreeBSD Project itself. The
license itself is available at license and can be summarized like this:

+ Do not claim that you wrote this.
+ Do not sue us if it breaks.
+ Do not remove or modify the license.

Many of us have a significant investment in the project and would certainly not mind a little financial com-
pensation now and then, but we definitely do not insist on it. We believe that our first and foremost “mis-
sion” is to provide code to any and all comers, and for whatever purpose, so that the code gets the widest
possible use and provides the widest possible benefit. This, we believe, is one of the most fundamental goals
of Free Software and one that we enthusiastically support.

Code in our source tree which falls under the GNU General Public License (GPL) or GNU Library General
Public License (LGPL) comes with slightly more strings attached, though at least on the side of enforced
access rather than the usual opposite. Due to the additional complexities that can evolve in the commercial
use of GPL software, we do, however, endeavor to replace such software with submissions under the more
relaxed FreeBSD license whenever possible.

Can FreeBSD replace my current operating system?
For most people, yes. But this question is not quite that cut-and-dried.

Most people do not actually use an operating system. They use applications. The applications are what re-
ally use the operating system. FreeBSD is designed to provide a robust and full-featured environment for
applications. It supports a wide variety of web browsers, office suites, email readers, graphics programs,
programming environments, network servers, and much more. Most of these applications can be managed
through the Ports Collection.

If an application is only available on one operating system, that operating system cannot just be replaced.
Chances are, there is a very similar application on FreeBSD, however. As a solid office or Internet server or a
reliable workstation, FreeBSD will almost certainly do everything you need. Many computer users across the
world, including both novices and experienced UNIX® administrators, use FreeBSD as their only desktop
operating system.


https://www.FreeBSD.org/platforms/
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/index.html
https://www.FreeBSD.org/copyright/freebsd-license.html
https://www.FreeBSD.org/copyright/COPYING
https://www.FreeBSD.org/copyright/COPYING.LIB
https://www.FreeBSD.org/copyright/COPYING.LIB
https://www.FreeBSD.org/copyright/freebsd-license.html
https://www.FreeBSD.org/ports/

Users migrating to FreeBSD from another UNIX®-like environment will find FreeBSD to be similar. Win-
dows® and Mac OS® users may be interested in instead using GhostBSD, MidnightBSD or NomadBSD three
FreeBSD-based desktop distributions. Non-UNIX® users should expect to invest some additional time learn-
ing the UNIX® way of doing things. This FAQ and the FreeBSD Handbook are excellent places to start.

Why is it called FreeBSD?
« It may be used free of charge, even by commercial users.

« Full source for the operating system is freely available, and the minimum possible restrictions have been
placed upon its use, distribution and incorporation into other work (commercial or non-commercial).

+ Anyone who has an improvement or bug fix is free to submit their code and have it added to the source
tree (subject to one or two obvious provisions).

It is worth pointing out that the word “free” is being used in two ways here: one meaning “at no cost” and
the other meaning “do whatever you like”. Apart from one or two things you cannot do with the FreeBSD

code, for example pretending you wrote it, you can really do whatever you like with it.

What are the differences between FreeBSD and NetBSD, OpenBSD, and other open source BSD operating
systems?

James Howard wrote a good explanation of the history and differences between the various projects, called
The BSD Family Tree which goes a fair way to answering this question. Some of the information is out of
date, but the history portion in particular remains accurate.

Most of the BSDs share patches and code, even today. All of the BSDs have common ancestry.

The design goals of FreeBSD are described in Q:, above. The design goals of the other most popular BSDs may
be summarized as follows:

* OpenBSD aims for operating system security above all else. The OpenBSD team wrote ssh(1) and pf(4),
which have both been ported to FreeBSD.

+ NetBSD aims to be easily ported to other hardware platforms.

+ DragonFly BSD is a fork of FreeBSD 4.8 that has since developed many interesting features of its own,
including the HAMMER file system and support for user-mode “vkernels”.

What is the latest version of FreeBSD?

At any point in the development of FreeBSD, there can be multiple parallel branches. 12.X releases are made
from the 12-STABLE branch, and 11.X releases are made from the 11-STABLE branch.

Up until the release of 12.0, the 11.X series was the one known as -STABLE. However, as of 13.X, the 11.X
branch will be designated for an “extended support” status and receive only fixes for major problems, such
as security-related fixes.

Releases are made every few months. While many people stay more up-to-date with the FreeBSD sources
(see the questions on FreeBSD-CURRENT and FreeBSD-STABLE) than that, doing so is more of a commitment,
as the sources are a moving target.

More information on FreeBSD releases can be found on the Release Engineering page and in release(7).
What is FreeBSD-CURRENT?

FreeBSD-CURRENT is the development version of the operating system, which will in due course become the

new FreeBSD-STABLE branch. As such, it is really only of interest to developers working on the system and
die-hard hobbyists. See the relevant section in the Handbook for details on running -CURRENT.


https://ghostbsd.org/
https://www.midnightbsd.org/
https://nomadbsd.org/
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/index.html
https://jameshoward.us/archive/the-bsd-family-tree/
https://www.FreeBSD.org/cgi/man.cgi?query=ssh&sektion=1&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=pf&sektion=4&manpath=freebsd-release-ports
https://www.FreeBSD.org/releng/index.html#release-build
https://www.FreeBSD.org/cgi/man.cgi?query=release&sektion=7&manpath=freebsd-release-ports
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/current-stable.html#current
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/current-stable.html#current
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/index.html
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Users not familiar with FreeBSD should not use FreeBSD-CURRENT. This branch sometimes evolves quite
quickly and due to mistake can be un-buildable at times. People that use FreeBSD-CURRENT are expected to
be able to analyze, debug, and report problems.

Q:  What is the FreeBSD-STABLE concept?

A:  FreeBSD-STABLE is the development branch from which major releases are made. Changes go into this branch
at a slower pace and with the general assumption that they have first been tested in FreeBSD-CURRENT.
However, at any given time, the sources for FreeBSD-STABLE may or may not be suitable for general use, as
it may uncover bugs and corner cases that were not yet found in FreeBSD-CURRENT. Users who do not have
the resources to perform testing should instead run the most recent release of FreeBSD. FreeBSD-CURRENT,
on the other hand, has been one unbroken line since 2.0 was released.

For more detailed information on branches see “FreeBSD Release Engineering: Creating the Release Branch”,
the status of the branches and the upcoming release schedule can be found on the Release Engineering

Information page.

Version 12.1 is the latest release from the 12-STABLE branch; it was released in November 2019. Version 11.3
is the latest release from the 11-STABLE branch; it was released in July 2019.

Q. When are FreeBSD releases made?

A:  The Release Engineering Team <re@FreeBSD.org> releases a new major version of FreeBSD about every 18
months and a new minor version about every 8 months, on average. Release dates are announced well in
advance, so that the people working on the system know when their projects need to be finished and tested.
A testing period precedes each release, to ensure that the addition of new features does not compromise the
stability of the release. Many users regard this caution as one of the best things about FreeBSD, even though

waiting for all the latest goodies to reach -STABLE can be a little frustrating.

More information on the release engineering process (including a schedule of upcoming releases) can be
found on the release engineering pages on the FreeBSD Web site.

For people who need or want a little more excitement, binary snapshots are made weekly as discussed above.
Q:  When are FreeBSD snapshots made?

A:  FreeBSD snapshot releases are made based on the current state of the -CURRENT and -STABLE branches. The
goals behind each snapshot release are:

+ To test the latest version of the installation software.

+ To give people who would like to run -CURRENT or -STABLE but who do not have the time or bandwidth to
follow it on a day-to-day basis an easy way of bootstrapping it onto their systems.

« To preserve a fixed reference point for the code in question, just in case we break something really badly
later. (Although Subversion normally prevents anything horrible like this happening.)

« To ensure that all new features and fixes in need of testing have the greatest possible number of potential
testers.

No claims are made that any -CURRENT snapshot can be considered “production quality” for any purpose. If
a stable and fully tested system is needed, stick to full releases.

Snapshot releases are directly available from snapshot.
Official snapshots are generated on a regular basis for all actively developed branches.

Q. Who s responsible for FreeBSD?


https://www.FreeBSD.org/doc/en_US.ISO8859-1/articles/releng/release-proc.html#rel-branch
https://www.FreeBSD.org/releng
https://www.FreeBSD.org/releng
https://download.FreeBSD.org/ftp/releases/amd64/amd64/12.1-RELEASE/
https://download.FreeBSD.org/ftp/releases/amd64/amd64/11.3-RELEASE/
mailto:re@FreeBSD.org
https://www.FreeBSD.org/releng/index.html
https://www.FreeBSD.org/snapshots/
https://www.FreeBSD.org/snapshots/

The key decisions concerning the FreeBSD project, such as the overall direction of the project and who is
allowed to add code to the source tree, are made by a core team of 9 people. There is a much larger team of
more than 350 committers who are authorized to make changes directly to the FreeBSD source tree.

However, most non-trivial changes are discussed in advance in the mailing lists, and there are no restrictions
on who may take part in the discussion.

Where can I get FreeBSD?
Every significant release of FreeBSD is available via anonymous FTP from the FreeBSD FTP site:
« The latest 12-STABLE release, 12.1-RELEASE can be found in the 12.1-RELEASE directory.

« Snapshot releases are made monthly for the -CURRENT and -STABLE branch, these being of service purely
to bleeding-edge testers and developers.

+ The latest 11-STABLE release, 11.3-RELEASE can be found in the 11.3-RELEASE directory.
Information about obtaining FreeBSD on CD, DVD, and other media can be found in the Handbook.
How do I access the Problem Report database?

The Problem Report database of all user change requests may be queried by using our web-based PR query
interface.

The web-based problem report submission interface can be used to submit problem reports through a web
browser.

Before submitting a problem report, read Writing FreeBSD Problem Reports, an article on how to write good
problem reports.


https://www.FreeBSD.org/administration.html#t-core
https://www.FreeBSD.org/doc/en_US.ISO8859-1/articles/contributors/article.html#staff-committers
https://download.FreeBSD.org/ftp/releases/
https://download.FreeBSD.org/ftp/releases/amd64/amd64/12.1-RELEASE/
https://www.FreeBSD.org/snapshots/
https://download.FreeBSD.org/ftp/releases/amd64/amd64/11.3-RELEASE/
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/mirrors.html
https://bugs.FreeBSD.org/search/
https://www.FreeBSD.org/support/bugreports.html
https://www.FreeBSD.org/doc/en_US.ISO8859-1/articles/problem-reports/article.html
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Q:  What good books are there about FreeBSD?

A:  The project produces a wide range of documentation, available online from this link: https://www.Free-
BSD.org/docs.html.

Q:  Is the documentation available in other formats, such as plain text (ASCII), or PDF?

A:  Yes. The documentation is available in a number of different formats and compression schemes on the Free-
BSD FTP site, in the /ftp/doc/ directory.

The documentation is categorized in a number of different ways. These include:
+ The document's name, such as faq, or handbook.

« The document's language and encoding. These are based on the locale names found under /usr/share/
locale on a FreeBSD system. The current languages and encodings are as follows:

Name Meaning

en US.I1508859-1 English (United States)

bn_BD.IS010646-1 Bengali or Bangla (Bangladesh)
da_DK.IS08859-1 Danish (Denmark)

de DE.IS08859-1 German (Germany)

el GR.IS08859-7 Greek (Greece)

es ES.IS08859-1 Spanish (Spain)

fr FR.IS08859-1 French (France)

hu_HU.IS08859-2 Hungarian (Hungary)

it IT.IS08859-15 Italian (Italy)

ja_JP.euc]P Japanese (Japan, EUC encoding)

ko KR.UTF-8 Korean (Korea, UTF-8 encoding)
mn_MN.UTF-8 Mongolian (Mongolia, UTF-8 encoding)

nl NL.IS08859-1 Dutch (Netherlands)

pl PL.IS08859-2 Polish (Poland)

pt BR.IS08859-1 Portuguese (Brazil)

ru_RU.KOI8-R Russian (Russia, KOI8-R encoding)
tr_TR.IS08859-9 Turkish (Turkey)

zh CN.UTF-8 Simplified Chinese (China, UTF-8 encoding)
zh TW.UTF-8 Traditional Chinese (Taiwan, UTF-8 encoding)


https://www.FreeBSD.org/docs.html
https://www.FreeBSD.org/docs.html
https://download.freebsd.org/ftp/doc/

Note
@ Some documents may not be available in all languages.

+ The document's format. We produce the documentation in a number of different output formats. Each
format has its own advantages and disadvantages. Some formats are better suited for online reading, while
others are meant to be aesthetically pleasing when printed on paper. Having the documentation available
in any of these formats ensures that our readers will be able to read the parts they are interested in, either
on their monitor, or on paper after printing the documents. The currently available formats are:

Format Meaning

html-split A collection of small, linked, HTML files.

html One large HTML file containing the entire document
pdf Adobe's Portable Document Format

txt Plain text

¢ The compression and packaging scheme.

1. Where the format is html-split , the files are bundled up using tar(1). The resulting . tar is then com-
pressed using the compression schemes detailed in the next point.

2. All the other formats generate one file. For example, article.pdf, book.html, and so on.

These files are then compressed using either the zip or bz2 compression schemes. tar(1) can be used
to uncompress these files.

So the PDF version of the Handbook, compressed using bzip2 will be stored in a file called
book.pdf.bz2 in the handbook/ directory.

After choosing the format and compression mechanism, download the compressed files, uncompress them,
and then copy the appropriate documents into place.

For example, the split HTML version of the FAQ, compressed using bzip2(1), can be found in doc/
en US.IS08859-1/books/faq/book.html-split.tar.bz2  To download and uncompress that file, type:

# fetch https://download.freebsd.org/ftp/doc/en_US.IS08859-1/books/faq/book.html-
split.tar.bz2
# tar xvf book.html-split.tar.bz2

If the file is compressed, tar will automatically detect the appropriate format and decompress it correctly,
resulting in a collection of .html files. The main one is called index.html, which will contain the table of
contents, introductory material, and links to the other parts of the document.

Q: Where do I find info on the FreeBSD mailing lists? What FreeBSD news groups are available?

A:  Refer to the Handbook entry on mailing-lists and the Handbook entry on newsgroups.

Q:  Are there FreeBSD IRC (Internet Relay Chat) channels?

A:  Yes, most major IRC networks host a FreeBSD chat channel:

+ Channel #FreeBSDhelp on EFNet is a channel dedicated to helping FreeBSD users.


https://www.FreeBSD.org/cgi/man.cgi?query=tar&sektion=1&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=tar&sektion=1&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=bzip2&sektion=1&manpath=freebsd-release-ports
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/eresources.html#eresources-mail
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/eresources-news.html
http://www.efnet.org/index.php
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+ Channel #FreeBSD on Freenode is a general help channel with many users at any time. The conversations
have been known to run off-topic for a while, but priority is given to users with FreeBSD questions. Oth-
er users can help with the basics, referring to the Handbook whenever possible and providing links for
learning more about a particular topic. This is primarily an English speaking channel, though it does have
users from all over the world. Non-native English speakers should try to ask the question in English first
and then relocate to ##freebsd-lang as appropriate.

+ Channel #FreeBSD on DALNET is available at irc.dal.net in the US and irc.eu.dal.net in Europe.

+ Channel #FreeBSD on UNDERNET is available at us.undernet.org in the US and eu.undernet.org in Eu-
rope. Since it is a help channel, be prepared to read the documents you are referred to.

+ Channel #FreeBSD on RUSNET is a Russian language channel dedicated to helping FreeBSD users. This is
also a good place for non-technical discussions.

+ Channel #bsdchat on Freenode is a Traditional Chinese (UTF-8 encoding) language channel dedicated to
helping FreeBSD users. This is also a good place for non-technical discussions.

The FreeBSD wiki has a good list of IRC channels.

Each of these channels are distinct and are not connected to each other. Since their chat styles differ, try
each to find one suited to your chat style.

Are there any web based forums to discuss FreeBSD?
The official FreeBSD forums are located at https://forums.FreeBSD.org/.
Where can I get commercial FreeBSD training and support?

iXsystems, Inc., parent company of the FreeBSD Mall, provides commercial FreeBSD and TrueOS software
support, in addition to FreeBSD development and tuning solutions.

BSD Certification Group, Inc. provides system administration certifications for DragonFly BSD, FreeBSD, Net-
BSD, and OpenBSD. Refer to their site for more information.

Any other organizations providing training and support should contact the Project to be listed here.


http://freenode.net/
http://www.dal.net/
http://www.undernet.org/
http://www.rusnet.org.ru/
http://freenode.net/
https://wiki.freebsd.org/IRC/Channels
https://forums.FreeBSD.org/
http://www.ixsystems.com
http://www.freebsdmall.com/
http://www.ixsystems.com/support
http://www.BSDCertification.org




Chapter 3. Installation

Nik Clayton

<nik@FreeBSD.org >

Q: Which platform should I download? I have a 64 bit capable Intel® CPU, but I only see amd64.

A:  amdé4 is the term FreeBSD uses for 64-bit compatible x86 architectures (also known as "x86-64" or "x64").
Most modern computers should use amdé4. Older hardware should use i386. When installing on a non-x86-
compatible architecture, select the platform which best matches the hardware.

Q:  Which file do I download to get FreeBSD?

A:  Onthe Getting FreeBSD page, select [is0] next to the architecture that matches the hardware.

Any of the following can be used:
file description
discl.iso Contains enough to install FreeBSD and a minimal set of
packages.
dvdl.iso Similar to discl.iso but with additional packages.
memstick.img A bootable image sufficient for writing to a USB stick.
bootonly.iso A minimal image that requires network access during
installation to completely install FreeBSD.
Full instructions on this procedure and a little bit more about installation issues in general can be found in
the Handbook entry on installing FreeBSD.

Q. What do I do if the install image does not boot?

A:  This can be caused by not downloading the image in binary mode when using FTP.

Some FTP clients default their transfer mode to ascii and attempt to change any end-of-line characters re-
ceived to match the conventions used by the client's system. This will almost invariably corrupt the boot
image. Check the SHA-256 checksum of the downloaded boot image: if it is not exactly that on the server,
then the download process is suspect.

When using a command line FTP client, type binary at the FTP command prompt after getting connected to
the server and before starting the download of the image.

Q:  Where are the instructions for installing FreeBSD?

A:  Installation instructions can be found at Handbook entry on installing FreeBSD.

Q:  How can I make my own custom release or install disk?

A:  Customized FreeBSD installation media can be created by building a custom release. Follow the instructions
in the Release Engineering article.

Q:  Can Windows® co-exist with FreeBSD? (x86-specific)

A:  If Windows® is installed first, then yes. FreeBSD's boot manager will then manage to boot Windows® and
FreeBSD. If Windows® is installed afterwards, it will overwrite the boot manager. If that happens, see the
next section.

Q:  Another operating system destroyed my Boot Manager. How do I get it back? (x86-specific)


mailto:nik@FreeBSD.org
https://www.freebsd.org/where.html
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/bsdinstall.html
https://www.FreeBSD.org/doc/en_US.ISO8859-1/books/handbook/bsdinstall.html
https://www.FreeBSD.org/doc/en_US.ISO8859-1/articles/releng/article.html
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This depends upon the boot manager. The FreeBSD boot selection menu can be reinstalled using boot0cfg(8).
For example, to restore the boot menu onto the disk ada0:

# bootOcfg -B ada®

The non-interactive MBR bootloader can be installed using gpart(8):

# gpart bootcode -b /boot/mbr ada®
For more complex situations, including GPT disks, see gpart(8).
Do I need to install the source?

In general, no. There is nothing in the base system which requires the presence of the source to operate.
Some ports, like sysutils/Isof, will not build unless the source is installed. In particular, if the port builds a
kernel module or directly operates on kernel structures, the source must be installed.

Do I need to build a kernel?

Usually not. The supplied GENERIC kernel contains the drivers an ordinary computer will need. freebsd-up-
date(8), the FreeBSD binary upgrade tool, cannot upgrade custom kernels, another reason to stick with the
GENERIC kernel when possible. For computers with very limited RAM, such as embedded systems, it may be
worthwhile to build a smaller custom kernel containing just the required drivers.

Should I use DES, Blowfish, or MD5 passwords and how do I specify which form my users receive?

FreeBSD uses SHA512 by default. DES passwords are still available for backwards compatibility with operating
systems that still use the less secure password format. FreeBSD also supports the Blowfish and MD5 password
formats. Which password format to use for new passwords is controlled by the passwd format login capa-
bility in /etc/login. conf, which takes values of des, bLf (if these are available) or md5. See the login.conf(5)
manual page for more information about login capabilities.

What are the limits for FFS file systems?

For FFS file systems, the largest file system is practically limited by the amount of memory required to fsck(8)
the file system. fsck(8) requires one bit per fragment, which with the default fragment size of 4 KB equates
to 32 MB of memory per TB of disk. This does mean that on architectures which limit userland processes to
2 GB (e.g.,386™), the maximum fsck(8)'able filesystem is ~60 TB.

If there was not a fsck(8) memory limit the maximum filesystem size would be 2 * 64 (blocks) * 32 KB => 16
Exa * 32 KB => 512 ZettaBytes.

The maximum size of a single FFS file is approximately 2 PB with the default block size of 32 KB. Each 32 KB
block can point to 4096 blocks. With triple indirect blocks, the calculation is 32 KB * 12 + 32 KB * 4096 + 32 KB
* 4096”2 + 32 KB * 4096/3. Increasing the block size to 64 KB will increase the max file size by a factor of 16.

Why do I get an error message, readin failed after compiling and booting a new kernel?

The world and kernel are out of sync. This is not supported. Be sure to use make buildworld and make
buildkernel to update the kernel.

Boot the system by specifying the kernel directly at the second stage, pressing any key when the | shows
up before loader is started.

Is there a tool to perform post-installation configuration tasks?

Yes. bsdconfig provides a nice interface to configure FreeBSD post-installation.


https://www.FreeBSD.org/cgi/man.cgi?query=boot0cfg&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=gpart&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=gpart&sektion=8&manpath=freebsd-release-ports
https://www.freebsd.org/cgi/url.cgi?ports/sysutils/lsof/pkg-descr
https://www.FreeBSD.org/cgi/man.cgi?query=freebsd-update&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=freebsd-update&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=login.conf&sektion=5&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=fsck&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=fsck&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=fsck&sektion=8&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=fsck&sektion=8&manpath=freebsd-release-ports

Chapter 4. Hardware Compatibility

4.1. General

Q:

A:

I want to get a piece of hardware for my FreeBSD system. Which model/brand/type is best?

This is discussed continually on the FreeBSD mailing lists but is to be expected since hardware changes so
quickly. Read through the Hardware Notes for FreeBSD 12.1 or 11.3 and search the mailing list archives before
asking about the latest and greatest hardware. Chances are a discussion about that type of hardware took
place just last week.

Before purchasing a laptop, check the archives for FreeBSD general questions mailing list, or possibly a spe-
cific mailing list for a particular hardware type.

What are the limits for memory?

FreeBSD as an operating system generally supports as much physical memory (RAM) as the platform it is
running on does. Keep in mind that different platforms have different limits for memory; for example i386™
without PAE supports at most 4 GB of memory (and usually less than that because of PCI address space) and
i386™ with PAE supports at most 64 GB memory. As of FreeBSD 10, AMD64 platforms support up to 4 TB of
physical memory.

Why does FreeBSD report less than 4 GB memory when installed on an i386™ machine?

The total address space on i386™ machines is 32-bit, meaning that at most 4 GB of memory is addressable
(can be accessed). Furthermore, some addresses in this range are reserved by hardware for different purpos-
es, for example for using and controlling PCI devices, for accessing video memory, and so on. Therefore, the
total amount of memory usable by the operating system for its kernel and applications is limited to signifi-
cantly less than 4 GB. Usually, 3.2 GB to 3.7 GB is the maximum usable physical memory in this configuration.

To access more than 3.2 GB to 3.7 GB of installed memory (meaning up to 4 GB but also more than 4 GB),
a special tweak called PAE must be used. PAE stands for Physical Address Extension and is a way for 32-bit
x86 CPUs to address more than 4 GB of memory. It remaps the memory that would otherwise be overlaid by
address reservations for hardware devices above the 4 GB range and uses it as additional physical memory
(see pae(4)). Using PAE has some drawbacks; this mode of memory access is a little bit slower than the normal
(without PAE) mode and loadable modules (see kld(4)) are not supported. This means all drivers must be
compiled into the kernel.

The most common way to enable PAE is to build a new kernel with the special ready-provided kernel config-
uration file called PAE, which is already configured to build a safe kernel. Note that some entries in this kernel
configuration file are too conservative and some drivers marked as unready to be used with PAE are actually
usable. A rule of thumb is that if the driver is usable on 64-bit architectures (like AMD64), it is also usable
with PAE. When creating a custom kernel configuration file, PAE can be enabled by adding the following line:

options PAE

PAE is not much used nowadays because most new x86 hardware also supports running in 64-bit mode,
known as AMD64 or Intel® 64. It has a much larger address space and does not need such tweaks. FreeBSD
supports AMD64 and it is recommended that this version of FreeBSD be used instead of the i386™ version
if 4 GB or more memory is required.

4.2. Architectures and Processors

Q:

Does FreeBSD support architectures other than the x86?


https://www.FreeBSD.org/releases/12.1R/hardware.html
https://www.FreeBSD.org/releases/11.3R/hardware.html
https://www.FreeBSD.org/search/#mailinglists
http://lists.FreeBSD.org/mailman/listinfo/freebsd-questions
https://www.FreeBSD.org/cgi/man.cgi?query=pae&sektion=4&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=kld&sektion=4&manpath=freebsd-release-ports

Peripherals

Yes. FreeBSD divides support into multiple tiers. Tier 1 architectures, such as i386 or amdé4; are fully sup-
ported. Tiers 2 and 3 are supported on a best-effort basis. A full explanation of the tier system is available
in the Committer's Guide.

A complete list of supported architectures can be found on the platforms page.
Does FreeBSD support Symmetric Multiprocessing (SMP)?

FreeBSD supports symmetric multi-processor (SMP) on all non-embedded platforms (e.g, 1386, amdé4, etc.).
SMP is also supported in arm and MIPS kernels, although some CPUs may not support this. FreeBSD's SMP
implementation uses fine-grained locking, and performance scales nearly linearly with number of CPUs.

smp(4) has more details.
What is microcode? How do I install Intel® CPU microcode updates?

Microcode is a method of programmatically implementing hardware level instructions. This allows for CPU
bugs to be fixed without replacing the on board chip.

Install sysutils/devcpu-data, then add:

microcode update enable="YES"

to /etc/rc.conf

4.3. Peripherals

Q:

A:

What kind of peripherals does FreeBSD support?

See the complete list in the Hardware Notes for FreeBSD 12.1 or 11.3.

4.4. Keyboards and Mice
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Is it possible to use a mouse outside the X Window system?

The default console driver, vt(4), provides the ability to use a mouse pointer in text consoles to cut & paste
text. Run the mouse daemon, moused(8), and turn on the mouse pointer in the virtual console:

# moused -p /dev/xxxx -t yyyy
# vidcontrol -m on

Where xxxx is the mouse device name and yyyy is a protocol type for the mouse. The mouse daemon can
automatically determine the protocol type of most mice, except old serial mice. Specify the auto protocol
to invoke automatic detection. If automatic detection does not work, see the moused(8) manual page for a
list of supported protocol types.

For a PS/2 mouse, add moused enable="YES" to /etc/rc.conf to start the mouse daemon at boot time.
Additionally, to use the mouse daemon on all virtual terminals instead of just the console, add allscreen-
s _flags="-m on" to /etc/rc.conf .

When the mouse daemon is running, access to the mouse must be coordinated between the mouse daemon
and other programs such as X Windows. Refer to the FAQ Why does my mouse not work with X? for more
details on this issue.

How do I cut and paste text with a mouse in the text console?

It is not possible to remove data using the mouse. However, it is possible to copy and paste. Once the mouse
daemon is running as described in the previous question, hold down button 1 (left button) and move the


https://www.FreeBSD.org/doc/en_US.ISO8859-1/articles/committers-guide/archs.html
https://www.FreeBSD.org/platforms/
https://www.FreeBSD.org/cgi/man.cgi?query=smp&sektion=4&manpath=freebsd-release-ports
https://www.freebsd.org/cgi/url.cgi?ports/sysutils/devcpu-data/pkg-descr
https://www.FreeBSD.org/releases/12.1R/hardware.html
https://www.FreeBSD.org/releases/11.3R/hardware.html
https://www.FreeBSD.org/cgi/man.cgi?query=vt&sektion=4&manpath=freebsd-release-ports
https://www.FreeBSD.org/cgi/man.cgi?query=moused&sektion=8&manpath=freebsd-rel