Walk-thru- Build Lustre MASTER on RHEL 7.3/CentOS 7.3
from Git

1 This walk-thru is targeting developers who want to explore the bleeding edge of Lustre. If you are evaluating Lustre for production, you should
choose a Lustre Release.

Purpose

Describe the steps you need to build and test a Lustre system (MGS, MDT, MDS, OSS, OST, client) from the nmast er branch on a x86_64, RHEL/CentOS
7.3 machine.

Prerequisite

A newly installed RHEL/CentOS 7.3 x86_64 machine connected to the internet.

EPEL Repository: this is a convenient source for git.

NOTE It is suggested that you have at least 1GB of memory on the machine you are using for the build.
NOTE Verify that SElinux is disabled.

Overview

@ pre-built RPMs are available

Lustre servers no longer require a patched and compiled kernel. If desired, a patched and compiled Lustre server kernel is available from
Whamcloud. A separate page is available to walk thru setting up Lustre with these pre-built RPMs. This document is for those who wish to build
their Lustre system from source. Note that if you are not modifying the kernel patches on the server, it is possible to use the pre-built Lustre
server kernel RPMs, and only build the Lustre code. Note that a patched kernel is NOT needed for the Lustre client.

Patches are available in the Git source repository. A test suite is included with the Lustre source. This document walks through the steps of patching the
kernel, building Lustre and running a basic test of the complete system.

Procedure

The procedure requires that a OS is setup for development - this includes Lustre sources, kernel source and build tools. Once setup, a new kernel can be
patched, compiled, run and tested. Further reading on building a RHEL RPM based kernel is available from, among other sources, the CentOS site.

Provision machine and installing dependencies.
Once RHEL 7.3 is newly installed on r hel 6- mast er login as user r oot .

1. Install the kernel development tools:

# yum -y groupinstall "Devel opment Tool s"

@ Problem with installing 'Development Tools'

If the Development Tools group is not be available for some reason, you may find the following list if individual packages necessary to
install.

# yum -y install automake xmto asciidoc elfutils-libelf-devel zlib-devel binutils-devel new -

devel python-devel hnmaccal ¢ perl-ExtUils-Enbed rpmbuild make gcc redhat-rpmconfig patchutils
git

2. Install additional dependencies:

# yum -y install xmto asciidoc elfutils-libelf-devel zlib-devel binutils-devel new-devel python-devel
hmaccal ¢ perl-ExtUtil s-Enbed bison elfutils-devel audit-Iibs-devel

3. Install EPEL 7:


http://fedoraproject.org/wiki/EPEL
http://git.whamcloud.com/?p=fs/lustre-release.git;a=summary
http://wiki.centos.org/HowTos/Custom_Kernel
https://wiki.whamcloud.com/display/PUB/Lustre+Releases
#
#
#

# rpm-ivh http://downl oad. f edor aproj ect. or g/ pub/ epel / 7/ x86_64/ e/ epel -r el ease-7-9. noarch. rpm

4. Install additional packages:

# yum -y install pesign numactl-devel pciutils-devel ncurses-devel |ibselinux-devel

Preparing the Lustre source.

1. Create a user bui | d with the home directory / horre/ bui | d:

# useradd -mbuild

2. Switch to the user bui | d and change to the build $HOVE directory:

# su build
$ cd $HOME

3. Get the mast er branch from git:

$ git clone git://git.whantl oud. conffs/lustre-rel ease.git
$ cd lustre-rel ease

4. Runsh ./autogen. sh
5. Resolve any outstanding dependencies until aut ogen. sh completes successfully. Success will look like:

$ sh ./autogen.sh

configure.ac:10: installing 'config/config.guess'
configure.ac:10: installing 'config/config.sub'
configure.ac:12: installing 'config/install-sh'
configure.ac:12: installing 'config/ mssing
I'ibcfs/libcfs/autoMakefile.am installing 'config/depconp'
$

Prepare a patched kernel for Lustre

You can have different ways to prepare a patched kernel for Lustre. The easier method is to download built RPM packages from the Releases page.
You're going to need the packages starting with 'ker nel - '. After new kernel packages are downloaded, you can skip the following few steps and go to the
section 'Installing the Lustre kernel and rebooting'.

If you want a more challenge life, you can patch the kernel by yourself, in that case, please follow the steps below.

Prepare the kernel source
In this walk-thru, the kernel is built using r prbui | d - a tool specific to RPM based distributions.

1. Get the kernel source. First create the directory structure, then get the source from the RPM. Create a . r pmacr os file to install the kernel
source in our user directory:

$ cd $HOME

$ nkdir -p kernel/rpnbuil d/{BU LD, RPMS, SOURCES, SPECS, SRPMS}

$ cd kernel

$ echo '%topdir % echo $HOMVE)/ kernel /rpnbuild" > ~/.rpmmacros

2. Install the kernel source:

$ rpm-ivh http://vault.centos.org/7.3.1611/ updat es/ Sour ce/ SPackages/ kernel - 3. 10. 0-514.2.2. el 7. src.rpm


https://wiki.whamcloud.com/pages/viewpage.action?pageId=9539308

3. Prepare the source using r pnbui | d:

$ cd ~/kernel /rpnbuild
$ rprbuild -bp --target="unane -m ./ SPECS/ kernel . spec

This will end with:

+ make ARCH=x86_64 ol dnoconfig
scri pts/ kconfig/conf --olddefconfig Kconfig

#

# configuration witten to .config

#

+ echo '# x86_64'

+ cat .config

+ find . '(' -nane '"*.orig' -0 -name '*~' ')' -exec rm-f "{}'" ';'
+ find . -name .gitignore -exec rm-f "{}' ;'

+cd ..

+ exit O

At this point, we now have kernel source, with all the RHEL/CentOS patches applied, residing in the directory ~/ ker nel / r pnbui | d/ BUI LD/ ker nel -
3.10.0-514.2.2. el 7/1i nux-3.10.0-514. 2. 2. el 7. x86_64/

Patch the kernel source with the Lustre code.

1. Gather all the patches from | ust r e tree into a single file:

$ cd ~

$ rm-f ~/lustre-kernel -x86_64-1ustre. patch

$ cd ~/lustre-rel ease/lustrel/kernel _patches/series
$ for patch in $(<"3.10-rhel 7.series"); do \

patch_fil e="$HOVE/ | ustre-rel ease/ | ustrel/ kernel _pat ches/ pat ches/ ${patch}"; \
cat "${patch_file}" >> "$HOVE | ustre-kernel -x86_64-1ustre. patch"; \
done

2. Copy the kernel patch into RPM build tree:

# cp ~/lustre-kernel -x86_64-1ustre.patch ~/ kernel/rpnbuil d/ SOURCES/ pat ch- 3. 10. 0- | ustre. patch

3. Edit the kernel spec file ~/ ker nel / r pnbui | d/ SPECS/ ker nel . spec:
Find the line with 'fi nd $RPM BUI LD_ROOT/ | i b/ modul es/ $Ker nel Ver' and insert following two lines below it
cp -a fs/ext3/* $RPM BUI LD _ROOT/ | i b/ nodul es/ $Ker nel Ver/ bui | d/ f s/ ext 3
cp -a fs/ext4/* $RPM BU LD_ROOT/ |i b/ nodul es/ $Ker nel Ver/ bui | d/ f s/ ext 4
Find the line with '# enpty final patch to facilitate testing of kernel patches'and insertfollowing two lines below it
# adds Lustre patches
Pat ch99995: patch-%version}-lustre. patch
Find the line with 'Appl yOpt i onal Pat ch |i nux-kernel -test. patch'and insert following two lines below it
# lustre patch
Appl yOpt i onal Pat ch pat ch-% version}-lustre. patch
Find the line with '%gdefi ne |i stnewconfig_fail 1'andchangeltoO

Save and close the spec file.



4, Overwrite the kernel conf i g file with ~/ | ust re-r el ease/ | ustre/ ker nel _pat ches/ ker nel _confi gs/ kernel - 3. 10. 0- 3. 10-r hel 7-
x86_64. config:

echo '# x86_64" > ~/kernel/rpnbuil d/ SOURCES/ ker nel - 3. 10. 0- x86_64. confi g
cat ~/lustre-rel ease/l ustre/kernel _patches/kernel _configs/kernel -3.10. 0-3. 10-rhel 7-x86_64.config >> ~
/ kernel / r pmbui | d/ SOURCES/ ker nel - 3. 10. 0- x86_64. confi g

Build the new kernel as an RPM.

1. Start building the kernel with r prbui | d:

$ cd ~/kernel /rpnbuild
$ buildid="_lustre" # Note: change to any string that identify your work
$ rprbuild -ba --with firmvare --target x86_64 --with baseonly \
--define "buildid ${buildid}" \
~/ ker nel / r prbui | d/ SPECS/ ker nel . spec

2. A successful build will return:

Wote: /mt/home/ buil d/ kernel / rpnbui | d/ SRPVS/ ker nel - 3. 10. 0-514.2.2. el 7_|l ustre.src.rpm

Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPMS/ x86_64/ kernel - 3. 10. 0-514. 2. 2. el 7_|l ustre. x86_64.rpm

Wote: /mmt/hore/ buil d/ kernel /rpnbui | d/ RPMS/ x86_64/ ker nel - header s- 3. 10. 0-514. 2. 2. el 7_| ustre. x86_64.rpm
Wote: /mt/hone/ buil d/ kernel /rpnbuil d/ RPMS/ x86_64/ ker nel - debugi nf o- cormon- x86_64- 3. 10. 0- 514. 2. 2.

el 7_lustre. x86_64.rpm

Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPVM5/ x86_64/ perf-3.10.0-514.2.2. el 7_lustre. x86_64.rpm

Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPMS/ x86_64/ per f - debugi nf o-3. 10. 0-514. 2. 2. el 7_l ustre. x86_64. rpm
Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPMS/ x86_64/ pyt hon- perf-3. 10. 0-514.2. 2. el 7_|l ustre. x86_64.rpm
Wote: /mt/hone/ buil d/ kernel /rpnbui | d/ RPMS/ x86_64/ pyt hon- per f - debugi nf 0- 3. 10. 0-514. 2. 2. el 7_| ustre.
x86_64.rpm

Wote: /mmt/home/ buil d/ kernel /rpnbui | d/ RPMS/ x86_64/ ker nel -t ool s-3. 10. 0-514. 2. 2. el 7_| ustre. x86_64. rpm
Wote: /mt/hone/ buil d/ kernel /rpnbuil d/ RPMS/ x86_64/ ker nel -t ool s-1i bs-3.10.0-514.2.2. el 7_l ustre. x86_64.rpm
Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPMS/ x86_64/ ker nel -t ool s-1i bs-devel -3.10.0-514.2.2.el 7_l ustre.
x86_64.rpm

Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPMS/ x86_64/ ker nel -t ool s-debugi nf o-3. 10. 0-514.2.2.el 7_l ustre.
x86_64.rpm

Wote: /mt/hone/ buil d/ kernel /rpnbui | d/ RPMS/ x86_64/ ker nel - devel -3. 10. 0-514. 2. 2. el 7_l ustre. x86_64. rpm
Wote: /mt/hone/buil d/ kernel/rpnbuil d/ RPVMS/ x86_64/ ker nel - debugi nfo-3. 10. 0-514. 2. 2. el 7_l ustre. x86_64.rpm
Executing(%l ean): /bin/sh -e /var/tnmp/rpmtnp. F7X9cL

+ umask 022

+ cd /mt/ hore// buil d/ kernel / r pnbui | d/ BUI LD

+ cd kernel-3.10.0-514.2. 2. el 7

+ rm-rf /mmt/hone/buil d/ kernel/rpnbuil d/ BU LDROOT/ ker nel - 3. 10. 0-514. 2. 2. el 7_l ustre. x86_64
+ exit O

@ If you receive a request to generate more entropy, you need to trigger some disk 1/O or keyboard I/O. In another terminal, you can either type
randomly or execute the following command to generate entropy:

# grep -R 'entropy' /usr

At this point, you should have a fresh kernel RPM ~/ ker nel / r pnbui | d/ RPMS/ x86_64/ ker nel -[ devel -]13.10.0-514.2. 2. el 7_l ustre.
x86_64.rpm

Installing the Lustre kernel and rebooting.

1. Asroot, Install the ker nel and ker nel - devel packages:



# rpm -ivh $PKG PATH kernel - 3.10. 0-514. 2. 2. el 7_| ustre. x86_64. r pm $PKG_PATH ker nel - devel - 3. 10. 0- 514. 2. 2.
el 7_lustre. x86_64.rpm

Depending on how you got your kernel packages, the PKG_PATH should be ~bui | d/ ker nel / r pnbui | d/ RPMS/ x86_64 if you built the
packages by yourself, or any other directory where you downloaded the pre-built packages from.

2. Reboot the system.

3. Login system after reboot:

# uname -r
3.10.0-514.2.2. el 7_l ustre. x86_64

Now you are running a Lustre patched kernel!

Configure and build Lustre

1. Configure Lustre source:

$ cd ~/lustre-rel ease/
$ ./configure

CC. gcc

LD: /bin/ld -melf_x86_64
CPPFLAGS: -include /mt/hone/build/lustre-rel ease/undef.h -include /mt/hone/build/lustre-rel ease

/config.h -1/mt/hone/build/lustre-release/libcfs/include -I/mt/hone/build/lustre-release/lnet/include -
I/ rmt/ hone/ bui | d/ 1 ustre-rel ease/l ustre/incl ude

CFLAGS: -g -2 -vall -Wrror

EXTRA_KCFLAGS: -include /mt/hone/build/lustre-rel ease/undef.h -include /mt/home/build/lustre-rel ease
/config.h -g -1/mt/honme/build/lustre-release/libcfs/include -1/mt/hone/build/lustre-rel ease/l net
/include -1/mt/home/build/lustre-release/lustre/include

Type 'nmake' to build Lustre.

2. Make RPMs:


#

$ make rpms

Wote: /tnp/rpnbuild-Iustre-build-JZi W4sq/ RPMS/ x86_64/1 ustre-2.9.51_35_ge240f b5-1. el 7. cent 0s. x86_64. rpm
Wote: /tnp/rpnbuild-lustre-build-JZi W4sq/ RPMS/ x86_64/ knod- | ustre-2.9.51_35_ge240f b5-1. el 7. cent os.
x86_64.rpm

Wote: /tnp/rpnbuild-lustre-build-JZi W4sq/ RPMS/ x86_64/ knod- | ust re- osd- 1 di skfs-2.9.51_35_ge240f b5-1. el 7.
cent 0os. x86_64.rpm

Wote: /tnp/rpnbuild-1ustre-build-JZi W4sq/ RPMS/ x86_64/ | ust r e- osd- | di skfs-nount-2.9.51_35_ge240f b5-1.el 7.
cent 0s. x86_64.rpm

Wote: /tnp/rpnbuild-lustre-build-JZi WO4sq/ RPMS/ x86_64/1 ustre-tests-2.9.51_35_ge240fb5-1. el 7. centos.

x86_64.rpm

Wote: /tnp/rpnbuild-lustre-build-JZi W4sq/ RPMS/ x86_64/ knod- | ustre-tests-2.9.51_35_ge240fb5-1. el 7. cent 0s.
x86_64.rpm

Wote: /tnp/rpnbuild-lustre-build-JZi WW4sq/ RPMS/ x86_64/1 ustre-iokit-2.9.51 35 ge240fb5-1.el 7. centos.
x86_64.rpm

Wote: /tnp/rpnbuild-Iustre-build-JZi WW4sq/ RPMS/ x86_64/ | ust r e- debugi nf 0-2. 9. 51_35_ge240f b5-1. el 7. cent os.
x86_64.rpm

Executing(%l ean): /bin/sh -e /tnp/rpnbuild-lustre-build-JZi WD4sq/ TMP/ r pm t np. SxgoFt

+ umask 022

+ cd /tnp/rpnbuild-lustre-build-JZi W4sq/ BUI LD

+ cd lustre-2.9.51_35_ge240f b5

+ rm-rf /tnp/rpnbuild-1ustre-build-JZi W4sqg/ BUI LDROOT/ | ustre-2.9.51_35_ge240f b5- 1. x86_64

+ rm-rf /tnp/rpnbuild-lustre-build-JZi W4sq/ TMP/ knp

+ exit O

Executing(--clean): /bin/sh -e /tnp/rpnbuild-Ilustre-build-JZi Wo4sqg/ TMP/ r pm t np. vYmwdb

+ umask 022

+ cd /tnp/rpnbuild-lustre-build-JZi W4sqg/ BU LD

+ rm-rf lustre-2.9.51_35_ge240f b5

+ exit O

3. You should now have build the following, similarly named, RPMs:

$Is *.rpm

kmod- | ustre-2.9.51_35_ge240f b5-1. el 7. cent 0s. x86_64. rpm

krmod- | ustre-osd-1di skfs-2.9.51_35_ge240f b5-1. el 7. cent 0s. x86_64. r pm
kmod-l ustre-tests-2.9.51_35_ge240f b5- 1. el 7. cent 0s. x86_64. rpm
lustre-2.9.51_35_ge240fb5-1. el 7. cent 0s. x86_64. r pm
lustre-2.9.51_35_ge240f b5- 1. src. rpm

| ustre-debugi nfo-2.9.51_35_ge240f b5- 1. el 7. cent 0s. x86_64. r pm
lustre-iokit-2.9.51_35_ge240fb5-1.el 7. cent 0s. x86_64. rpm
lustre-osd-1di skfs-mount-2.9.51_35_ge240f b5-1. el 7. cent 0s. x86_64. r pm
lustre-tests-2.9.51_35_ge240fb5-1. el 7. cent 0s. x86_64. rpm

Installing e2fsprogs
e2f sprogs is needed to run the test suite.

1. Download the e2f spr ogs packages from https://downloads.whamcloud.com/public/e2fsprogs/latest/el7/RPMS/x86_64/
and install e2f spr ogs, e2f sprogs-1ibs,libcomerr,libss
2. Or better to use yum

# cat <<ECF > /etc/yumrepos. d/ e2fsprogs.repo

[ e2f sprogs-el 7- x86_64]

nanme=e2f sprogs- el 7- x86_64

baseur| =ht t ps: // downl oads. whantl oud. coni publ i c/ e2f sprogs/| atest/el 7/
enabl ed=1

priority=1

ECF

# yum updat e e2f sprogs

Installing Lustre.


https://downloads.whamcloud.com/public/e2fsprogs/latest/el7/RPMS/x86_64/

Change to r oot and change directory into ~bui | d/ | ustre-rel ease/:

# yum |l ocalinstall *.x86_64.rpm

Disable SELinux (Lustre Servers)

SELinux, which is on by default in RHEL/CentOS, will prevent the format commands for the various Lustre targets from completing
either disable it or adjust the settings. These instructions explain how to disable it.

1. Run get enf or ce to see if SELinux is enabled. It should return 'Enf or ci ng' or 'Di sabl ed'.
2. Todisable it, edit/ et ¢/ sel i nux/ confi g and change the line 'sel i nux=enf or ci ng'to 'sel i nux=di sabl ed".
3. Finally, reboot your system.

# vi /etc/selinux/config

# This file controls the state of SELinux on the system

# SELI NUX= can take one of these three val ues:

# enforcing - SELinux security policy is enforced.

# perm ssive - SELinux prints warnings instead of enforcing.
# di sabled - No SELinux policy is |oaded.

SELI NUX=di sabl ed

# SELI NUXTYPE= can take one of these two val ues:

# targeted - Only targeted network daenons are protected.

# strict - Full SELinux protection.

SELI NUXTYPE=t ar get ed

# shutdown -r now

Testing

1. run/usr/1ib64/lustre/tests/I|munt.sh:

. Therefore you must



# /usr/lib64/lustre/tests/|| munt.sh

St oppi ng clients: onyx-21lvnB. onyx. whantl oud.com/mt/lustre (opts:)
St oppi ng clients: onyx-21vnB. onyx. whantl oud. com /mt/lustre2 (opts:)
Loadi ng nmodul es from/usr/lib64/lustre/tests/..

detected 1 online CPUs by sysfs

libcfs will create CPU partition based on online CPUs

debug=vfstrace rpctrace dlntrace neterror ha config ioctl super |fsck
subsyst em debug=al |

gss/ krb5 is not supported

Formatting ngs, nds, osts

Format ndsl: /tnp/lustre-mdtl

Format ostl: /tnp/lustre-ostl

Format ost2: /tnp/lustre-ost2

Checki ng servers environments

Checking clients onyx-21vn8. onyx. whantl oud. com envi ronnent s

Loadi ng nodul es from/usr/lib64/lustre/tests/..

detected 1 online CPUs by sysfs

libcfs will create CPU partition based on online CPUs
debug=vfstrace rpctrace dlntrace neterror ha config ioctl super |fsck
subsyst em debug=al |

gss/ krb5 is not supported

Setup ngs, ndt, osts

Starting nmdsi: -0 loop /tnp/lustre-ndtl /mt/lustre-misl

Commit the device label on /tnp/lustre-ndtl

Started | ustre-MDTO000

Starting ost1: -0 loop /tnp/lustre-ostl /mt/lustre-ostl

Commit the device label on /tnp/lustre-ostl

Started | ustre-OST0000

Starting ost2: -0 loop /tnp/lustre-ost2 /mt/|ustre-ost2

Commit the device |abel on /tnp/lustre-ost2

Started | ustre-0OST0001

Starting client: onyx-21lvnB.onyx.whantl oudcom -o0 user_xattr,flock onyx-21lvnB. onyx. whantl oud. com@ cp:
/lustre /mt/lustre

Uul D 1K- bl ocks Used Avai | abl e Use% Mount ed on

| ust re- MDTO000_UUI D 125368 1736 114272 1% / mt/ | ustre[ MDT: O]
| ust re- OGSTO000_UUI D 350360 13492 309396 4%/ mt/ | ustre[ OST: 0]
| ustre- GSTO001_UUI D 350360 13492 309396 4%/ mmt/ | ustre[ OST: 1]
filesystem summary: 700720 26984 618792 4% /mt/lustre

Usi ng TI MEQUT=20

seting jobstats to procnane_uid

Setting lustre.sys.jobid_var fromdisable to procnane_uid
Waiting 90 secs for update

Updated after 7s: wanted 'procnane_uid got 'procnane_uid'
di sabl e quota as required

2. You will now have a Lustre filesystem available at/ mt /| ustre

ENDS~
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