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LTINBIT The Problem

Information Technologies GmbH

MR m Building a Linux distribution is complex and time-consuming
® The Soluton + Even small distributions have a few hundret packages

Gontg Too ¢ Bootstrapping a distribution may take weeks when done
Parkages cleanly

Architectures ¢ Crossbuilding can be very tricky

Targets

Wrappers

m Keeping it up-to-date is even more
+ All packages need to be monitored for updates
+ Updates must be tested and checked for regressions
+ Most regressions are in the depending packages

Some Other Features

URLs and References

m All distibutions have most of the stuff in common
¢ The packages themself are almost the same
¢ Package configurations and init scripts are very similar
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e m ROCK Linux makes distribution development easy:

@® The Problem
@ The Solution

Config Tool . /mj-gxs /CCIIEJ.g _Cfg n‘yjlst
/srips/Crflg  -cfg myboct

Tagets ./scripts/Donnlced ~fy mdist —reguired
Wrappers . / S:[]p:smnl@d_ _CEg m _mjjlej
./acrivts/Rui 1d-Taroet ~ofy mydist

./scripts/Baild-Taroet —cfg  mytsoot
./scripts/Create-130 daro myooot  mydist

® Only the features specific to the new distribution need to be
added.

® ROCK Linux makes easy things easy and xomplex things
possible.
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Introduction

® The ./scripts/Config tool is used to configure the to be built
Config Tool Syste m

@ Abstract

@ Call-Tree (1/2)

@ Call-Tree (2/2)
® Namespaces

 Example configin ® The available config options are defined in config.in files

Packages

Architectures

B The config.in files don’t need to be specially registered with
/scripts/Config

Targets

Wrappers

Some Other Features

® The config script is just a big shell script, the config.in files
add additional calls to special functions to alter the config
variables.

URLs and References
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ntroducton Beation  of sdo-scrpts:
[ ]

Config Tool
@ Abstract

, ditectre//preantig. in
::ameslpacesﬁ . * %lmg A‘:dﬂm

xample config.in . ' .
. * architectire/SROKIG ARH/anfig.in
ackages
o - /et in
Wrappers B *i/*/ g-‘:.l-«[’1 '

- EBCkE:{_E/ g

Some Other Features

URLs and References * %l@i:tjl'g Ta@t . '
* taroet/SROKEG TARFT/arfig.in

* misc/*/roexeertaafig. in

My posdress madked with % mgnt
Interact  with te wser (rEgister goas).
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Call-Tree (2/2)

Beation  of sdosorpts

(catined):

* misc/*/roeeertanfig.in

* {eadkae/* ,nisx:}/*/o:rﬁg— .in
* {ackaoe/*,misc}/*/anfig.in
* Varioss comn bald  godas

— ackeoe/*/*/postaanfig. in
— ardnte:tute/m s ARCH/postaonfigr. in
— taroet/SROKFG TAREFT/ostaatig. in

My posdres madked with 7 mgnt

interact with the user

(register oias).
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Namespaces

Nairg-sdare for exteiry coflg  variaoles:

Core: ROKEG *

Archs: ROKTG ARH <ArdhNare> *
Tarcets: ROKIG TRG <largethNare> *
Pkaoes:  RIKIG BG <BkogNare> *

Cofig-Intermal Variahles:
Coe: CGGIEVP *
Aras: GGIEVP ARH <ArchNare> *

Tarcets: GCIRVE TRG <larogetNae> *
Pdkaoes:  CGGIEVPR BG <BaghNare> *

Caflg Pressts: RIKEFGET *
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inroducton <Sackace/cliffad/sdoersiay/anfig. in>

Config Tool
@ Abstract

POV then
mebegin MU FKG SBERSION 'Sbarsion Cetians’
kol 'Creste a sbersiarstatic daer’ \
ROIKIG BG IBERSION SIATIC 1
if [ "SROHIG BG SBERSION STATTC! = """ ]
Wrappers ﬂHl
Some Other Features p@f- Qd{ i [ i ’ | tj_C
URLs and References ﬂ

e ad

fi

Clifford Wolf, October 21, 2004 ROCK Linux - www.rocklinux.org — p. 10



http://www.clifford.at
http://www.rocklinux.org/

LINBIT

Information Technologies GmbH

Introduction

Config Tool

@ Abstract
@ Repositories

@ Example *.desc file Pa c ka e s
@ Example *.conf file g

Architectures

Targets

Wrappers

Some Other Features

URLs and References

Clifford Wolf, October 21, 2004 ROCK Linux - www.rocklinux.org — p. 11



http://www.clifford.at
http://www.rocklinux.org/

LINBIT Abstract

Information Technologies GmbH

Introduction m Every package has a subdirectory in the package/ directory.
Contig Too E.g.: package/base/gcc
@ Repositories . .
.Eximp:e*.desfcf:m m Every package has a *.desc file with the metadata
@ Example *.conf file
Architectures
i m A semi-inteligent system autodetects how packages should
Wrappers be bUIlt
Some Other Features
Ul ol et m Only some packages need dedicated build instructions in a
. .
.conf file

m Patches (*.patch files in the package dir) are applied
automatically

B So creating patches is extreamly easy with ROCK Linux
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Repositories

B The packages are grouped in so-called repositories
m Every developer of developers-group has it's own repository

m E.g.: "base" for the core group
or "clifford" for Clifford Wolf

m This is fully independent from the package categories

m There also is e.g. a "kde" repository for the kde base
packages. That’s to make switching maintainership for this
packages easy and shound not be confused with the
"desktop/kde" package category.
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<adkacp/lase/qarofi le/corofile.cese>
Systanwide  poofiler for Linx  systans
1s a systamwice pofiler for Linx

Profile

systars, CcgEble

Jan lemn <exahwoeetarian.ad>
Cliffod Wolf <cliffodliffod.a>

ase/systam

FL
Stahle
0.8.1

X —2—

A5 7149302

9

of <...>

145.500

aqxaofile-0.8.1.tar.gz

httpo: //dL.saurcefarce. s

ROCK Linux - www.rocklinux.org — p. 14



http://www.clifford.at
http://www.rocklinux.org/

ooooooooooooooooooooooooooo

Introduction

Config Tool

@ Abstract
@ Repositories
@ Example *.desc file

@ Example *.conf file

Architectures

Targets

Wrappers

Some Other Features

URLs and References

Clifford Wolf, October 21, 2004

Jadkap/base/qurofile/quofile.canft>

instal L palestae()

{

P v Soofdir/adlestaer.pl

Sroot/usr/bin/adlestaner

P v Soofdir/adlestaec.pl

Sroot/usr/bin/adlestanec

@ v Sonfdir/pulstaed.ch

dmd  +x Sroot/usr/din/pilpstare] rad

J

Sroot/usr/bin/adlestaned

ok add posteke 5 "install palestae"

aonfop="Samft

—withkemrel-sogoort"”

\
\
\

ROCK Linux

- www.rocklinux
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Abstract

m Every architecture has a subdirectory in the architecture/

directory.

® The architecture attributes are described by an archtest.out

file.

m More complex architectures (with sub-architectures with e.g.
multiple endianes), an archtest.sh can be used to hold the

dynamic data.

m Various sub-systems may expect additional files.
E.g. gcc is looking for a "gcc-options” file

ROCK Linux - www.rocklinux.org — p. 17
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Example archtest.out file

<architecture/hom/ardtest.art>

arch sizeof dort=’
arch sizeof irnt=4
arch sizeof lao4

arch sizeof lag 1ao=8
arch bicadhanses
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Example archtest.sh file

arch { = "o arknoan-lnaseon”
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Example gcc-options file

<ardhitectire/sere/goe-ootians>
"FOKFG SEERC (PT"

[

- nwn

var ggoad GO WRAHEFR INGFRT
" oo EROKEG SEERC CRT

="
caxr "RIKIGC FTRC P in

e&C

[

V1)
v3)
W)

"$UIE"

tre=sgyress -
re=syoersearc
tresultragare

] & var gooerd
G3C WRAEEER INSFRT

[ ROKIG SFRC BITS -

var gooad . GO WRAHFR INGFRT
"N, Afa  roapras

r7

r7

\

oA

] ; ten
\

w n "_ITUIE:$ Ul

] ; ten
""\
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Abstract

® A ROCK Linux based distribution is called a "target"

® An installable CD-set usually consists of two targets:
+ A small boot-from-cd installer distribution
¢ The distribution to be installed on the system

®m Each target has it's own configuration (-cfg option)

ROCK Linux - www.rocklinux.org — p. 22



http://www.clifford.at
http://www.rocklinux.org/

LINBIT

Information Technologies GmbH

Introduction

Config Tool

Packages

Architectures

Targets
@ Abstract

@ Example config code

@ Example build code

Wrappers

Some Other Features

URLs and References

Clifford Wolf, October 21, 2004

Example config code

<taroet/crystal /arecanfig. in>

QGIEVP TARFILISIE="SFCIEVP TARFTLIST

cystal  \

Q:ystal_m_(’_l}e_geﬂgl _ pareose distautaan) "

<taroet/crystal /anfig.in>

gofilter  sd < //QRE/
ROKCEGEET 30 REBIITD STAF0

L s/ X/

ROCK Linux - www.rocklinux.org — p. 23
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Example build code

<tarcet/crystal/asild. sh>

js;cileve)

edohesder "Finishing  hadld."

edp stais "Gty dae dadese
adwlir="tu1i 1d/S{ROKEG 1D} Arar/ac!

cregte radae do

edo stabs  "Cegtirg isofs.txt file "
at < KT > uild/S{RIKFG ID}/RIK/isofs. <t

DIX<L
IS
DIX<L
DIX<L
DIX<L
DI
DIX<L
BEVERY
SELIT
FOT

Sachdlir/cade/

Sachdiv/cksums/

Saddiv/deperdarcies/

Saddtir/descs/

Sachdiv/flists/

Sacdhdir/dbsus/

Sachdlir/adkaces/

i 1d/S{ROKIG ID}/ROK/dos/adkees.do
i 10/${ROKEG 1D} /ROK/idkos/

Sadir i ld/S{ROKEG ID}/ROK/dos
Tt 10/${ROKCEG 1D} /ROK/idkos/feadkages .o

\

S{ROKIG SRIID}/Anfo/cade/
S{ROKIG SHRIID}/info/cksurs/
S{ROKIG SHRTID}/info/depardacies/
S{ROKIG HRIID}/info/descs/
S{ROKEG SHRIID}/info/flists/
S{ROKEG SHRIID} /Anfo/bsurs/
S{RIKIG HRIID}/info/adkeses/
S{ROKIG HRID}/dos/adeces.do
S{ROKEG SHRIID} /dos/

ROCK Linux - www.rocklinux.org — p. 24
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Wrappers
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Filelist Wrapper

® Managing package file list by hand is waste of time

m ROCK Linux is using a so-called "flist wrapper" to monitor
package build processes and create file lists automatically.

® The same mechanism is also used for auto-detecting

build-time dependencies.

® The same mechanism is also used for auto-detecting

build-time dependencies.

ROCK Linux - www.rocklinux.org — p. 26
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Command Wrapper (1/3)

m Patching Makefiles to hornour $CFLAGS or install files in

different locations can be a pain in the neck.

m So ROCK Linux has the command wrapper infrastructure for
dynamically rewrite commands executed by the build

process.

® The common command wrapper is primarly used for

mangling gcc options.

m Special wrappers exist for commands which are used to

install files, such as cp and install.
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Command Wrapper (2/3)

GCC Option Wrapper Examples:
<eackaoe/lase/aoc/earse-aanfios

[.
if

. ]

[

thaq

fi
[

i

.

Sg = g3 -a kg = gl

Mg =g a gkg = dietlile

if [ "SROKEG BG G3C STAARRY!
var gpoad . G2 WRAFEER INSERT

" N fstaderotectar”
var gooeard G303 WRAFFFR INGFRT

" N fstaderotectar”

- \
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Command Wrapper (3/3)

Install Wrapper Examples:
<ackap/fase/firdutils/firduti 1s.aonf>

[..

.]

var aoeerd INSTALL WRAFEER FTTER "M\

H%j

..

e s, usr/iry/fird, biry/fird, ! \
—- S,L'Slf/bm/}GIgS,bln/?@IgSr

<Scackaop/rere/xavecsteta/saracsfoeta.aonf>

..

]

var gooerd INSIALL VRAEEER FTITER M\

[...

"%j_
]

' s el /serecs\ . 18 nanl saeecsteta.l 1, "
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@ Pseudo-Native Builds
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Some Other Features
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LlNBﬂ' Pseudo-Native Builds

Introduction m Doing native builds isn’t usefull on some architectures (such
Contig Tool as old Motorola 68000 systems).

Packages

Architectures

m But cross-building is sometimes not possible (broken
configure scripts and makefiles, etc).

Targets

Wrappers

Some Other Features

oo ez M With "pseudo-native" builds it’s possible to do a build which

@ Package Forks and Splits (2/2)

o Output Modules looks like a native build on an alien architecture.

@ Crystal ROCK (1/2)
@ Crystal ROCK (2/2)

UALe ard Rerences ® This is done by registering a small wrapper binary as handler
for ELF binaries from the target architecture with the Linux
kernel binfmt_misc hook.

® This wrapper either calls a local replacement runable on the
host architecture or (in the remaining cases) runs the
program on another machine of the target architecture.
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I.lNBﬂ' Package Forks and Splits (1/2)

Itroduction ® One package description may dexcribe the build process for
Config Tool more than one package. E.g. there is only one gcc package
Packages in rock linux which currently handles the packages gcc2,
Arcitectures gcc32, gec33 and gec34.

Targets

Wrappers

m This is possible due to a mechanism called "package

@ Pseudo-Native Builds forkin J "
@ Package Forks and Splits (2/2)
@ Output Modules

@ Crystal ROCK (1/2)

@ Crystal ROCK (2/2)

® One package build process may produce more than one
binary package. E.g. building the subversion package ends
in the packages subversion, subversion:doc, subversion:dev,
subversion:server and subversion:apache.

URLs and References

m This is possible due to a mechanism called "package
splitting”.
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Package Forks and Splits (2/2)

Package Split Example Code:
[...]

if daonstalled geade; ten
a;&d}ege&)é{m BG APOF ERFFTX:—oot/aeed e}

@J_'Ltdesc acache() {
desc F'Aede modle  for sdoersian”

}
- slitrag 0 gade $S{gedaaefix}.od %o
[...]
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LINBIT Output Modules

Introduction ®m The output of the build process can be passed thru various
Config Tool Output mOdU|e

Packages

Architectures

®m One of those output modules are used for the "normal”
status output on the terminal.

Targets

Wrappers

Some Other Features

@ Pseudo-Native Builds

eraage s anaspis 12 M S0MeE examples for other output modules are the modules

@ Package Forks and Splits (2/2)

for speech synthesis, html pages and mythtvosd.

@ Crystal ROCK (1/2)
@ Crystal ROCK (2/2)

UALs and References m |t's possible to use some ouput modules only for specific
events.
E.g. only using audio ouput using speech synthesis on
errors.
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Introduction m Most users don'’t really want to build their own distributions

Config Tool

Packages

B So ROCK Linux 3.0 will also contain a general purpose
distribution called "Crystal ROCK".

Architectures

Targets

Wrappers

Some Other Features m Crystal ROCK will be small (one binary CD for x86), 200-300

@ Pseudo-Native Builds
@ Package Forks and Splits (1/2) paCkag eS .

@ Package Forks and Splits (2/2)
@ Output Modules
@ Crystal ROCK (1/2)

® Crystal ROCK (22 ® |t contains the most common desktop packages (such as
Ll s e KDE and all it’s utilities) development tools (like gcc) and
servers (like apache).
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Introduction

Config Tool

m Missing packages can be installed from binary package
R archives from the internet or built from source using the
Architectures "rocket" tool

Targets

Wrappers

® The "stone" program provides users with an easy-to-use

SreeoNabenic: config tool,_but all thei config files may also. be edited directly
® Package Forks and Spis (212) and and primarly designed to be edited using a random

@ Output Modules

® Crystal ROCK (1/2) ASCII| editor.

URLs and References

® An alternative graphical installer is planed for the future.

®m The Crystal ROCK target may be a good starting point for
your own distributions.
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LINBIT

Information Technologies GmbH

Introduction

Config Tool

Packages

URLs and References

Wrappers

Some Other Features

URLs and References

® URLs
@ Credits
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LINBIT

Information Technologies GmbH

Introduction

Config Tool

Packages

Architectures

Targets

Wrappers

Some Other Features

URLs and References
® URLs

@ Credits

Clifford Wolf, October 21, 2004

URLs

m ROCK Linux Webpage
http://www.rocklinux.org/

m ROCK Linux Portal
http://www.rocklinux.net/

m Mailing Lists
http://www.rocklinux.org/mail.html

m |[RC Channel
http://www.rocklinux.org/irc.html
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LINBIT Credits

Information Technologies GmbH

Introduction [ | ROCK LanX Team
Gonfig Too http://www.rocklinux.org/gallery.html

Packages

Architectures

m Clifford Wolf:
http://www.clifford.at/

Targets

Wrappers

Some Other Features

®m LINBIT Information Technologies
http://www.linbit.com/
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