T2 System Development Environment

Creating custom Linux solutions

(Compiled from r369)

René Rebe Susanne Klaus

T2 System Development Environment: Creating custom Linux solutions: (Compiled from r369)

by René Rebe and Susanne Klaus

Published (TBA) Copyright© 2002, 2003, 2004, 2005, 2006, 2007 René RebeSusanne Klaus

This workis licensed under the Open PublicationLicense, v1.0, includinglicense optionB: Distributionof the workor derivativeofthe workinany standard (paper) book formforcommercialpurposes is prohibitedunless priorpermission is obtained fromthe copyrightholder. The latest version of the Open PublicationLicense is presently available at http://www.opencontent.org/openpub/.

Table of Contents

Preface ....................................................................................................................x Audience ..........................................................................................................x Howto Read this Book......................................................................................x ConventionsUsed inThisBook .........................................................................x TypographicConventions ..........................................................................x Icons ........................................................................................................x OrganizationofThisBook ................................................................................ xi ThisBookis Free ............................................................................................. xi Acknowledgments........................................................................................... xii FromRené Rebe .................................................................................... xii FromSusanne Klaus .............................................................................. xii 1. Introduction ..........................................................................................................1 Differentas SDE ...............................................................................................2 Differentas Distribution.....................................................................................3 Community.......................................................................................................6 2. Basic Concepts .....................................................................................................7 T2 Architecture.................................................................................................7 Stable branches versus trunk ............................................................................9 3. Hardwareand KernelSupport ..............................................................................11 Linux..............................................................................................................11 uClinux ..........................................................................................................11 Minix..............................................................................................................11 Other OperatingSystems ................................................................................12 4. BuildingT2 .........................................................................................................13 Downloadingthe T2 Source Code ....................................................................13 Usingthe Scripts ............................................................................................13 Updatingthe T2 Source Tree ...........................................................................13 Switchingto AnotherTree or Version .......................................................14 Buildingthe Target ..........................................................................................14 Preparing the BuildSystem .....................................................................14 Configuringthe T2 Build..........................................................................14 Downloadingthe Package Sources ..........................................................16 Mirrors...................................................................................................17 DownloadTips........................................................................................19 The ActualCompilationPhase .................................................................19 BuildErrors ............................................................................................19 Cleanup .................................................................................................20 BuildSummary .......................................................................................20 Creatingan ISOImage (forCD-ROMInstallation).............................................21 BuildingMoreThan One Target .......................................................................21 Buildinga SinglePackage ...............................................................................21 Troubleshooting..............................................................................................23 chroot:cannot run command ‘bin/bash'....................................................23 Found shared fileswithother packages: ...................................................23 Command NotFound ..............................................................................23 mount:you must specifythe filesystemtype .............................................23 Free DiskSpace .....................................................................................23 BuildingOn a non-T2Systems ................................................................23 BootfloppyImages ..................................................................................24 Buildinga Required Package Manually ....................................................24 FixingBrokenPackages ..........................................................................24

Tips ...............................................................................................................25 Builda Standard EditionFirst ..................................................................25 WatchProgress ......................................................................................26 Cluster Build- the BuildSpeedup ............................................................26 Set the 'nice'Level ..................................................................................26 5. Inside T2 ............................................................................................................27 APackage .....................................................................................................27 DescriptionFile(.desc) ...................................................................................27 The File'sCopyright................................................................................28 The End-UerInformation.........................................................................28 Whois Responsible? ..............................................................................29 The Version,State and Other BuildDetails ...............................................29 Other Tunable Details .............................................................................30 Where Does the Package Source Come From? ........................................30 ConfigurationFile(.conf) .................................................................................32 Patch Files (.patch) .........................................................................................32 Cache File(.cache) .........................................................................................33 Package CreationinPractice ...........................................................................33 Preparing .......................................................................................................34 Custom Code .................................................................................................34 Testing ...........................................................................................................34 GettingNewPackages IntoT2 ........................................................................35 CompilerOptimisations ...................................................................................36 The AutomatedPackage Build.........................................................................36 BuildStages ...........................................................................................36 BuildPriority...........................................................................................37 Supported BuildStyles ............................................................................37 WorkingwithVariables ....................................................................................38 FunctionsforVariableModifications.........................................................38 BuildSystem Hooks ........................................................................................39 AvailableHooks ......................................................................................39 WorkingwithHooks ................................................................................40 FillingHooks ..........................................................................................40 EvaluatingHooks ....................................................................................40 Command Wrapper ........................................................................................40 AvailableWrappers .................................................................................40 WrapperConfiguration............................................................................41 EnvironmentVariables ............................................................................41 HackingwithBash ..........................................................................................46 Bash Version..................................................................................................47 General ..........................................................................................................47 Introduction....................................................................................................47 Howto Watchthe Valueofa VariableWhileRunninga Script ...........................47 Howto InterruptScripts Based on Conditions ...................................................48 Exceptions .....................................................................................................48 Howto SkipPart ofa ScriptWhileTesting ........................................................48 ConvenientVariables ......................................................................................48 6. T2 Target Development .......................................................................................50 ANewTarget FromScratch ............................................................................50 Per Package Modifications..............................................................................51 Root Filesystem Overlay .................................................................................52 7. Installation..........................................................................................................53 OpticalMedia(CD-ROM,DVD) .......................................................................53 Network .........................................................................................................53 Floppy............................................................................................................53 Standard Boot/RootFloppies ...................................................................53 Create Boot/RootFloppies ......................................................................53

T2 System DevelopmentEnvironment

Create a SingleBoot/RootFloppy ............................................................53 Hard Disk .......................................................................................................53 Classic, TextualInstall ....................................................................................54 Preparing foran Installation.....................................................................54 CD-ROMBootingon x86 .........................................................................54 CD-ROMBootingon PowerPC ................................................................55 CD-ROMBootingon SPARC ...................................................................55 BootableFloppies ...................................................................................55 Boot(FirstStage) ...................................................................................55 Installation(Second Stage) ......................................................................56 Partitioningthe Hard-Drives.....................................................................57 InstallationSource ..................................................................................58 Post Installation......................................................................................58 Troubleshooting..............................................................................................58 Shared LibrariesError .............................................................................59 LILO......................................................................................................59 Out ofDiskSpace ...................................................................................59 XFontconfigDoes NotStart ....................................................................59 XHas NoWindowManager ....................................................................60 ExceptionalInstallationMethods(forExpertUse) .............................................60 Extractingthe Boot-Disksto a Hard-Disk..................................................60 DirectInstallation....................................................................................60 1:1 CopyUsingDD .................................................................................61 1:1 CopyUsingTar .................................................................................61 1:1 CopyUsingRsync .............................................................................61 Makingitbootable ...................................................................................62 Package management ....................................................................................62 Package meta-data .................................................................................62 Installingor Updatinga Package FromSource .........................................63 Installingor Updatinga BinaryPackage ...................................................63 Removinga Package ..............................................................................63 Consistency Checkingofan InstalledPackage .........................................64 8. Configuration......................................................................................................65 BootLoader ...................................................................................................65 LILO..............................................................................................................65 Clean Install ...........................................................................................65 ConfigurationExampleforManualInstallation ..........................................65 GRUB............................................................................................................65 Clean Install ...........................................................................................66 ConfigurationExampleforManualInstallation ..........................................66 Creatinga GRUBFloppyDisk .................................................................66 InstallingGRUBfroma floppydisk ...........................................................66 Yaboot ...........................................................................................................66 ConfigurationExampleforManualInstallation ..........................................67 SILO ..............................................................................................................67 Clean Install ...........................................................................................67 ConfigurationExampleforManualInstallation ..........................................68 ABoot ............................................................................................................68 ConfigurationExampleforManualInstallation ..........................................68 Ihave no rootand Iwant to scream .................................................................68 LinuxKernel ...................................................................................................69 Configuration..........................................................................................69 ManagingFilesystems and Files ......................................................................69 Filesystems ............................................................................................69 Permissions, Users and Groups ...............................................................70 WhyShould a User Bother? ....................................................................71 U/dev .............................................................................................................71

T2 System DevelopmentEnvironment

Configuration..........................................................................................72 Permission Configuration........................................................................72 HotplugHardwareConfiguration......................................................................72 ConfigurationFiles ..................................................................................72 Initrd ..............................................................................................................72 Configurationand Regeneration ..............................................................73 NetworkConfiguration.....................................................................................73 ConfigurationFile ...................................................................................73 KeywordsRecognized by the Basic Module .............................................73 KeywordsRecognized by the DHCPModule ............................................74 KeywordsRecognized by the DNSModule...............................................74 KeywordsRecognized by the Iproute2Module .........................................75 KeywordsRecognized by the Wireless-toolsModule.................................76 KeywordsRecognized by the Iptables Module ..........................................78 KeywordsRecognized by the PPP Module ...............................................79 Profiles ..................................................................................................80 ConfigurationExamples ..........................................................................80 Command-lineTools ...............................................................................82 TrickingWithPseudo Interfaces ...............................................................82 Compatibility..........................................................................................82 NFS (NetworkFileSystem) .............................................................................82 Mountinga NFS Export ...........................................................................82 CD-Writing.............................................................................................83 Howto Burna WawISO9660 Image? .....................................................83 CFEngine- a ConfigurationEngine ..................................................................84 Install.....................................................................................................84 CfengineConfiguration ...........................................................................84 Run .......................................................................................................84 Cron ......................................................................................................84 A.PartitioningExamples .........................................................................................86 DOS TypePartitionTable ................................................................................86 ApplePartitionMap ........................................................................................86 ExampleSession Withmac-fdisk .............................................................86 B.Serial Console ....................................................................................................89 Inittab ............................................................................................................89 Lilo ................................................................................................................89 Grub ..............................................................................................................89 Aboot,Siloand Yaboot ...................................................................................89 Connect .........................................................................................................89 C. Copyright...........................................................................................................90 Index .....................................................................................................................92

T2 System DevelopmentEnvironment

List of Figures

2.1. T2 basic overview ..............................................................................................8 4.1. T2 configscreenshot ........................................................................................15

List of Tables

1.1. T2 SDE, OpenEmbedded and Gentoo compared .................................................5 5.1. T2 .desc Tags ..................................................................................................27

Preface

This book is writtento document the 7.0 series of the T2 System Development Environment (SDE), but is intended to be useful for reference with earlier versions such as 6.0 and 2.1. Where incompatiblechanges have been implementedwe triedto outlinethem.

Audience

This book is writtenforcomputer-literatefolkwho want to use T2 as operating system or system development environmentforcustom Linuxappliances - such as: router, firewall,network attached storage (NAS),desktop, server or embedded boards and products.

How to Read this Book

This book aims to be useful to people of widelydifferentbackgrounds—from people who only intend to installfinalproducts based on T2, up to experienced system administrators, system integrators and developers who need an inside into every detail of the T2 environment. Depending on your own background, certain chapters may be more or less important:Whileadministrators and developers might be most interested in quickly getting to the details in Chapter 4, BuildingT2 and Chapter 5, Inside T2, end-users can rather skip over the T2 internals and start reading Chapter 7, Installationand Chapter 8, Configuration.

Conventions Used in This Book

Thissection covers the various conventions used inthis book.

Typographic Conventions

Constant width

Used forcommands, command output,and switches

Constant width italic

Used forreplaceable items incode and text

Italic

Used forfileand directorynames

Icons

Thisicondesignates a note relatingto the surroundingtext.

Thisicondesignates a helpfultiprelatingto the surroundingtext.

Thisicondesignates a warningrelatingto the surroundingtext.

Note that the source code examples are just that—examples. Whilethey should compilewith the proper compilerincantations, they are intended to illustratethe problem at hand, not necessarily serve as examples ofgood programmingstyle.

Organization of This Book

The chapters that followand theircontents are listedhere:

Chapter 1, Introduction

Is a short introductionto T2.

Chapter 2, Basic Concepts

Covers the historyofthe T2 SDE as wellas its features, architecture, components - a general overviewand whyitis different.

Chapter 3, Hardwareand KernelSupport

Is a short overviewabout the hardware architectures as wellas the Operating Systems so far support by T2.

Chapter 4, BuildingT2

Outlineshowto buildyourownflavourofT2 fromthe providedsource code repository.

Chapter 5, Inside T2

Describes the internals ofT2, the package descriptions, the buildsystem, the configuration and all the details froma developer's point of view.It further demonstrates how to create new package as wellas the automated buildprocess in great detail. Followedby in-depth descriptions ofthe hooks and variables availableto take over control.

Chapter 6, T2 Target Development

Covers how to create custom targets, that is Linuxsolutions and appliances withT2. How to control all the details and permanently keep the configuration,cleanly separated from the remainingT2 source tree.

Chapter 7, Installation

Walksthrough a classic, textual installationof an installableend-user T2 flavouras wellas the LiveCDand gives some specific hints for embedded boards and the Wrt2 wireless router.

Chapter 8, Configuration

Discusses the various configurationdetails, fromCPU architecture dedicated boot loaders and their specific configurationsettings over users and permissions to other every day preferences and tweaks.

AppendixA,PartitioningExamples

Describes the details ofplatformdependant partitioningand the related software tools.

AppendixB,Serial Console

Discusses how to use a serial console forheadless servers and embedded boards (or just fordebugging).

This Book is Free

This book started out as bits of documentation writtenby René Rebe, whichwere then graduallyupdated and enhanced according to the changes and progress made in T2 as wellas user

Preface

and developer feedback. As such, it has always been under a free license. (See AppendixC, Copyright.) In fact, the book was writtenin the public eye, as a part of T2. This means two things:

• Youwillalways findthe latest version ofthis book inthe book'sownSubversion repository.

• You can distribute and make changes to this book however you wish—its under a free license. Of course, rather than distribute your own private version of this book, we'd much rather you send feedback and patches to the Subversion developer community.See ??? to learn about joiningthis community.

A relatively recent online version of this book can be found at http://www.t2-project.org/documentation/.

Acknowledgments

This book would not be possible - nor very useful - if T2 did not exist. For that, the authors wouldliketo thank CliffordWolfforstarting ROCKLinuxand allthe countless people whocontributedto itand T2 over the last decade.

We also wouldliketo thank allwhocontributedto this book withinformalreviews,suggestions, and fixes:Whilethis is undoubtedlynot a complete list,this book wouldbe incompleteand incorrect withoutthe help of: Lars Kuhtz, ValentinZiegler, Urs Pfister, and the entire T2 community.

Special thanks to Ben Collins-Sussman, Brian W. Fitzpatrick,and C. MichaelPilato for their outstanding XMLDocbook setup as created for the Subversion book, which is also used to transformthis book intothe finalPDF, PostScript(tm)and HTMLform.

We hope you findthis book a joyfulread. Joy and collaborationis what made GNU/Linuxgreat and itis inthat spiritT2 has been created and evolves!

From René Rebe

to be filled

From Susanne Klaus

to be filled

Preface

1The forkhappened due to major technical disagreements in the ROCKLinux2.1 development series, as wellas ongoing communication problems, disagreements in project management, openness and Linuxconference presentations.

Chapter 1. Introduction

T2 is not yet another Linuxdistribution:Itis a flexibleSystem DevelopmentEnvironmentallowing not onlythe automated rebuildto create a new version or to optimizeforthe target CPU in use, it even allowsthe creation of adapted distributions.The level of adaptation reaches from simple package selection (e.g. KDE,GNOME,Xfce, Apache, Samba, etc.), special purpose patches (e.g. special features forGUIapplications,speciallypatched kernels, ...), custom output format(such as Live-CDor ROMimage forembedded systems) to tightintegrationwith3rd party administration,management, networkingor other software. In summary T2 is an integrated development environmentforcustom distributions.

The possible application range includes normal servers, desktop systems, specialized firewalls,routers or NetworkAttachedStorage solutionsand allkindsofembedded devices.

The T2 frameworkincludes the automated buildsystem, architecture and target descriptions, as well rich set or packages descriptions - currently already over 2800! These package descriptionsonlycontain parameters needed to builda package and informationforthe end-user installer.Additionallythe T2 packages are leftunmodifiedwherever possible. So that by default the packages behave in the way as intended by their upstream authors. Patches are only included ifneeded for clean compilation(e.g. cross compilation)or bug and security fixes - not the intrusiveset ofpatches most often includedinother commercialdistributions.

T2 is a forkfrom ROCKLinux1which in turn is not based on another distribution- it was developed fromscratch in1998 by CliffordWolfand many other contributors.

The name 'T2'started as an intern project name for "try two, second try" and "technology (level)two"and was not intended as finalprojectname. However,T2 became too popularwithinthe firstmonths and thus the name was not easy to change anymore and eventuallybecame the officialprojectname.

Atthis pointwe wouldliketo pointout that T2 must not be hard to install.Whilethere is indeed a classic installeroptionwhichincludes a text mode installerwhere one need to be a fairlyexperienced Linuxuser, more user-friendlyoptions, such as a LiveCD(DVD,USB stick, ...) option,exists as well.Additionallya T2 target can add its own startup and installsetups and thus innovate inthis area.

Howevermany users and administratorsstillprefer the classic textualinstallas itoffersa great deal of flexibilityand control.For example all the services have to be turned on by hand and you have to be able to understand most configurationfilesfromthe originalpackages. T2 does not contain an intrusiveset ofsystem administrationutilities- however the basic system configurationis providedby our setup toolSTONE.Powerfuland yet complextools need to be set up correctly - and colorfulsetup tools hide the fact that the administrator needs to be informed about the configurationdetails. Those automated everythingtools are one ofthe reasons forall the SPAMand wormsfloodingthe Internet.So thinkagain ifyou see that as a problem- italso teaches you howto do things right.

To Linuxnewbies: Buildinga server configurationwith T2 can involve a steep learning curve. Nevertheless it is a very rewarding experience and after some months you willrealise you willnever lookback. Make sure you have time to dive in and understand what itis allabout. Linuxis one ofthe best documented operatingsystems inthe world!Makesure to tap those resources.

Butbecause of its clean structure and packages T2 Linuxis a very good Linuxeditionforsystem administratorsand end-users. T2 Linuxwas developed fromscratch and is maintained by a collaborativegroup ofpeople.

Different as SDE

T2 is cross-architecture.

Portabilityis a great advantage of T2. It is possible to cross-compile easily or add new architectures in a short time. Currentlythere is support for Alpha, ARM,AVR32,Blackfin,CRIS, HPPA, HPPA64, IA64, MIPS, MIPS64, Motorola 68000 (68k), PowerPC, PowerPC-64, SPARC,SPARC64(UltraSPARC),SuperH, x86, and x86-64.

T2 is cross-platform.

Due to the nature of the automated buildsystem and clean, parameterized packages itis easy to exchange the Linuxkernel withHurd, Minix,a BSD, Haiku,OpenSolaris or OpenDarwinto build a complete non-Linux platform. Work to support Minix and OpenBSD has begun, however this stilllacks more volunteers.

Anotherway to utilizeT2 is to buildsingle packages intoforeignbinary-onlysystems. Systems where the kernel or user interface sources are not open, such as Apple'sMac OS X or Microsoft'sWindows.T2 couldbe used as add-on manager foropen source packages.

T2 aims to use as fewpatches on packages as possible.

T2 is different,ittakes the formof a group of scripts forbuildingand installingthe distributions. One of the basic assumptions is that packages should be installed followingthe standards of their creators. This contrasts withthe patched up systems created by most other distributions. T2 onlypatches when absolutelynecessary: compile,securityand bug fixesonly.

T2 contains the latest versions ofpackages.

One great aspect of T2 is that the package configurationsusually pointto the latest packages and so also one ofthe latest kernels.

One great benefit of Open Source software is that software gets updated often. WithT2 you get a toolto update your entire distributionoften - instead of regularlyupdating the kernel and packages by hand. Together with a tool like Cfengine (GNU Configuration Engine , see \cite{CFENGINE})you get an environmentwhichcan be updated easily. In fact T2 users tend to run reallyup-to-date systems.

T2 is completelyself-hosting.

It has been proven that the enormous utilizationof core applications withina complete T2 Linuxbuild is a really good stress-test for these packages and helps to find bugs, reaching fromverytrivialto the veryintricate.

T2 is complete.

AlthoughminimalT2 distributioncan be rather small (less than 10 MBfor an embedded fire-

Introduction

wall)you can already get a compact functionalsystem from the minimalpackage selection template. Nevertheless, T2 includes a big package repositorywitha wide-range of application areas: X.org, KDE, GNOME, Xfce, Apache, Samba, Suid, and multiple thousands more. Among those are also quite a exceptional selection of special purpose, minimalembedded packages such as dietlibc,uclibc,busybox, embutils,dropbear and many others not commonly foundinother systems.

ExtendingT2 is easy.

In the case you want to add a package to T2 you normallyonlyneed to fillsome textual meta information.Allpackages get downloaded from the originallocations. For each package T2 just maintains meta-data.

The build-systembuilds most package-types automaticallyand modifyinga package build,or even replacingits buildcompletelyfora new target, can be achieved withinthe target.

Scriptingis power.

Because of the fact that T2 consists of shell scripts it is easy to see what is happening under the hood. Also it gives you the possibilityto change the automatisms according to your own needs. The included targets are just examples of such adaptations and contrasts to e.g. Red- Hat's policy not to support any automated RPM rebuilds (in addition to the often notcompileablesRPMs).

Infact the system has proves to be verypowerfuljust because ofthe scriptingsystem.

T2 is the ultimatedo-it-yourselfdistribution.

The build and install system is easily accessible and modifiedto one's own needs. Furthermore the directionT2 development has taken emphasises this particularstrength of the distribution.

There is no other SDE

There is no other SDE where you can define a target, withpackage selection, package modifications,optimizationsettings and cross-compilebuildsinsuch flexibleand complete ways.

Different as Distribution

T2 adheres to standards.

T2 gets as close to standards as it can. But witha pragmatic view. For example it uses the FHS (FileHierarchyStandard) and LSB(LinuxStandard Base), but withexceptions where impracticable.

T2 makes no assumptions about the past.

Ifyou have been using one ofthe majordistributionslikeSuSE or RedHat you'llrealise a lotof items have been patched in.Thisincreases the dependency on those distributions(intended or not). It is hard for the larger distributionsto revert on this practise because of backward compatibilityissues (when upgrading). T2 willpatch some sources (forexample when a package

Introduction

does not complywiththe FHS), but leaves it to an absolute minimum- for example no added features or branding.

The same philosophyapplies to T2 itself.T2, and its package system, have gone through several redesign phases and littleconsideration is given toward backward compatibility.This may be inconvenient,but the fact is that every incarnationof T2 is cleaner, yet more powerfulthan its predecessor.

T2 is builtoptimally.

WithT2 all packages are builtwiththe optimisationsyou want and the target platform.Other distributionsusually build for generic i386 or Pentium. With T2 you can automaticallybuild Linux,glibc,X.org,KDE,GNOMEand the other CPU intensivepackages - yes the wholedistribution!- optimizedforyourCPU.

T2 uses fewresources.

T2 buildand installationscripts are Bash scripts. Due to the optimizationfora given CPU, the non-X11based installationand setup as wellas the lightweightinitscripts you can save many resources on old computers. Additionallyspace optimizedalternative C librariessuch as dietlibcand uclibcas wellas minimaladd on tools such as busybox and embutils can reduce resource use drastically.Alsoavailable are more lightweightchoices in various other areas from Xfceto lightweighthttp servers, initsystems, ...

Services have to be turned on explicitly

Alsopackages and services have to be turned on explicitly,manually.When you boot a fresh T2 installationyou'llfindthe minimumofservices configuredto be active.

From the system administrator'sperspective this is ideal for new installations.It compares favourablywithcleaning up and closingallservices ofa bloated commercialdistribution.

T2 is ready to burn on a CDROM.

AfterbuildingT2 fromsources you can burn the (target) T2 distributiondirectlyonto CDROM forinstallationon other machines (and pass iton to other people).

T2 can easily be installedover a network.

The installationprocess is terminalbased. Installingremotelyand configuringthe new system over a networkconnectionis not uncommon.

There is no other distributionlikeT2 Linux.

By now it should be clear T2 does not look like any of the other distributions.Debian, while also a collaborativeeffort,is a great distributionbut is in many ways more likethe commercial editions.The BSDvariants come closer.

The onlyone that has come close recentlyare OpenEmbedded and Gentoo. Itis interestingto see where these build-it-yourself(meta) distributionscompare and differto the System Develoment EnvironmentT2:

Introduction

Table 1.1. T2 SDE, OpenEmbedded and Gentoo compared

T2 OpenEmbedded Gentoo

Bash based proprietaryBitBakebased Python / Bash based

chrootbuild ??? chrootbuild

developer and end-user oriented developer oriented end-user oriented

fullyautomatic package build type detection

BitBake recipes with inheritance each package needs a full ebuildscript

autodetected dependencies manually hardcoded dependencies (many monkeys meth- od) manually hardcoded dependencies (many monkeys meth- od) sophisticated wrappers ??? hardcoded e.g. CFLAGS

installable, live, and firmware ROMimages firmwareROMimages rebuild on each system, LiveCD creation as add-on scripts (Catalyst)

multiplealternativeC libraries multiplealternativeC libraries just the single packages, no whole-buildsupport

multipleinitsystems ??? just the single packages, no sophisticated preconfiguration

cross buildofX.organd more cross build of some (how many ???)

no integrated cross build support, seperate Embedded Gentoo effort

cluster build,distcc, icecream, ... ??? -

separated target config and custom fileoverlay seperated target config, likewise emerge, edit compile on each system

thousands ofpackages mostly embedded package subset, not all desktop and server packages more and more packages get removed (into external overlays, such as E17 et al.)

The biggest differenceis that Gentoo does not includethe facilityto predefine targets and their custom setup permanently. Instead on Gentoo everyone re-emerges all the packages via prebuiltbinaires or source code on each system. Inconvienientfor developpers is, that Gentoo does not include an auto-build-systemlikeT2 does. Each package needs a full.ebuild script where even the tar-ballsextractionis triggeredmanually- and often even the resultingfilesare copied by hand. Gentoo and OpenEmbedded also are based on hardcoded dependencies - in contrast T2 determines them automaticallyand stores them intoa cache.

The biggest differenceto OpenEmbedded is that T2 uses normalshell scripts to implementthe buildsystem, whileOpenEmbedded bases on a properitaryBitBaketooland associated metadata that must be explicitlyinstalledand is yet a properitaryformatto learn. Gettingstarted as wellas the learning curve is way easier in the T2 worldand thus it is most comfortableto use T2 as a foundation for buildingyour own (specialized) distribution.It is therefore we call it a System Development Environment,abbreviated to: SDE. Also the T2 build system is faster and supports distributed cluster builds (via distcc and icecream) and compiler caching (via ccache). You can find more information about these tools at http://distcc.samba.org/, http://en.opensuse.org/Icecream and http://ccache.samba.org.

Introduction

It has been stated T2 Linuxis more BSD witha GNU/Linuxcore than anythingelse: T2 has a ports collection(called package repositories), a make world(called ./scripts/Build-Target)and likeOpenBSD prefers the disabled feature by default method. This may make OpenBSD T2's closest relative.

Community

T2 has a mailinglist and an archive thereof. It is a good idea to subscribe and to voice your ideas and amendments. NotlikeGroucho:

Itis better to remain silent and be thought a fool,than to open yourmouth and remove alldoubt.

Oftenthere is discussion on IRC:

irc.freenode.net channel #t2

Youcan finda threaded digest ofthe mailinglistat http://www.t2-project.org/contact/.

Finallythe T2 SDE website contains a nice search facilitywhichcan be reallyhelpful.In fact, before sending a mailto the mailinglist,take a quicklookfirst.Itis likelysomeone has had the same problembefore.

Introduction

Chapter 2. Basic Concepts

It was not that easy to develop a whole (Linux)system fromscratch, especially as years ago all the many details where not as documented as they are today. Bootstrapping a complete system fromscratch required in-depthknowledgeabout the kernel, compilerand system libraries and to solve some obstacles in order to get allthe toolchainand libraryparts correctlybuilt together to form a functionalsystem. That is also why most of the many Linuxflavours build upon existingDebian, RedHat or SuSE distributions- just extractingthe pre-builtbinaries and injectinga fewcustom files.T2 on the other hand is among the fewdesigned fromthe ground up to define a system withouthistoric cruft withthe additional bonus of the automated build system to injectcustom modificationsas needed.

Designing a self-hosting system, one that can be used to re-builditself,is the next technical challenge.

The T2 SDE is booth, designed from the grounds up with an infrastructure optimized for (cross-)compilingfrompackage sources - as automated as possible - as wellas selfhosting.

Vast amount of workwas put into setting the whole infrastructureup for cross compilingto all the differentCPU architectures supported.

T2 Architecture

The T2 SDE automatic buildsystem is writtenin formof shell scripts. The main components withadditionaltools can be foundinthe directoryscripts/.

Itis responsible forparsing package meta-data and configfiles,creating the T2 sandbox environment withits filemodificationtracking functionalityand command wrappers, packaging the result and all the other needed actions between the steps in the buildchain. It is also able to performdependency analysis and includes the menu-drivenconfigurationprogram to configure the build.

Usuallythere is one script fora specificfunction,forexample: scripts/Config,Download,Build- Target, Create-ISO among others. Some scripts are also re-used internally, for example scripts/Downloadis invoked automaticallyon-demand, to fetch the packages sources when they are required.

T2 build scripts are all run from the T2 top-level directory, like ./scripts/Config and ./scripts/Build-Targetand parse and process the various meta informationfromthe respective directoriessuch as package/, architecture/and target/

The package meta-data is defined by key-value pairs in various package repositories located ina sub-directorynamed package/ sorted intocategories likepackage/base, package/network, package/x11, and so on. For each package a Text/Plain.desc filecontains the originalauthor, the T2 maintainer, license, version, status, download locationwithchecksum, textual informationforthe end-user and architecture limitationas wellas additionaloptionaltags (see the sectioncalled “DescriptionFile(.desc)”). Patches needed to compilethe package or to fixsecurity or usabilitybugs can simplybe placed inthe package directory.

Whilethe automated buildsystem iterates over allpackages to be built,itparses the package's meta-data and extracts the source tar-balls, applies all the patches and detects the buildtype of the source automatically(e.g. configure make, xmkmf,plain make or variations - see the section called “TheAutomatedPackage Build”) and buildsthe package withgenerated default options. For packages where modificationsin the process are appropriate a .conf filefor the package can modifyvariables, add commands to predefined hooks or replace the whole pro-

cess. An automaticallygenerated .cache fileholds generated dependency informationas well as reference build-time,package filecount and the package size.

AdditionallyCPU architecture specifica is located inthe architecture/directory,includingoptimizationoptions, patches or other required quirks.

The target configuration,patches and other payload resists intargets/.

Before T2 2.0 "sub-distributions"where extracted out of a fullybuiltdistributionas a sub-set. This had the drawback that the first build needed to build all packages needed by the subdistributionsand that sub-distributionsonlyhad the possibilityto modifythe packages to a minimaldegree since this had to happen after the normalpackage build.

WithT2 2.0 "targets" where introduced as a smarter way of dealing withspecialization:A target limitsits package selection and thus download as wellas buildto what is really required. Furthermore it and can modifyany aspect of a package build,apply custom feature or brandingpatches and even replace the logicto builda package or finalimage creation process completely.

Figure 2.1. T2 basic overview

Basic Concepts

Stable branches versus trunk

T2 is under continuous development, withthe development work beeing done in the version controlsystem - currentlySuversion. Witha version as target milestone, forexample 7.0, 8.0, ... When most development goals are archived, this trunk is branched and this version prepared for the release. In parallel development continuous in the trunk withthe next milestone version, 8.0 in this case. So each version milestone has a release series in the end of the development cycle. Though the development version fromthe trunkusually workwellenough to downloadand builda common Linuxsystem, there is no guarantee that allarchitectures, C libraries, packages and target configurationsbuildperfectlyat any giventime.

The packages of the development trunk tend to be more up to date than the stable ones, as the branches are usuallymaintained withAPIand ABIcompatibilityin mindand mostlyinclude security and compilefixes only.Sometimes the development editionwillbe in research mode adapting the latest kernel, C library,compileror CPU architecture combinationor rearranging the buildscripts fornew features, concepts and cleanups.

Basic Concepts

Ifyou are a normaluser or administratorofproductionmachines you should choose to use the latest stable branch. The development tree is usuallyused by developers, whileusers and administratorsoften onlytrythe trunkwhen itapproaches the next stable release.

Basic Concepts

Chapter 3. Hardware and Kernel Support

Linux

In the beginning T2 was created to compilei386 GNU/Linuxspecificallyoptimizedfor a given x86 CPU such as Intel'sPentium or AMD'sK6 to benefit as much of latest instructionextensions the processor manufacturers integrated intotheirCPUs.

As this goal was reached quickly- additional,more powerfulbut also, at that time, harder to get architectures where targeted: Alpha,PowerPC and SPARC. Later on UltraSPARC,MIPS, MIPS64,HPPAeventuallywhere adapted as theirprice dropped intoreasonable margins. Due to the flexibilityof the scripted and open buildprocess IA-64as wellas x86-64 could be supported immediately when they where introduced by their manufacturers. Just the toolchain support patches had to be pulled in and all the packages could be cross-compiled automatically.

uClinux

Supporting the whole range of personal computer and workstationplatformswas just the beginning and the developers set on to support the various CPUs used in embedded systems such as: ARM,Motorola68000, SuperH and the newer: AVR32,Blackfinand CrisCPUs.

As some of the CPUs do not come witha MemoryManagement Unit(MMU),support for the modifiedLinuxvariantnamed uClinuxsupportingMMU-lessarchitectures was added.

Additionallyadd-on kernel patches such as RTAIfor real-timecapabilitycan optionallybe enabled to be applied.

With all the many volunteers and employees workingand contributingto Linuxworld-wide Linuxis one of the most flexiblekernel to choose. Even in absence of a MMUit is capable of runningon a widerange ofCPUs, supportingreal-timerequirements and allowschoosing from a great pool of differentCPU architectures to match exactly the performance and power consumptionrequirements set by the target system specification.

Minix

Despite Linux'strong support forvarious CPU architectures, includingMMU-lesssystems and real-timecapabilities,as monolithicdesign Linuxis stillkindof vulnerable at least in regard of programmingmistakes. For example dereferencing bad pointers, out of bounds array access are able to crash the whole kernel. Imperfectloop conditions,e.g. in combinationof unexpected hardware conditionscan also result ininfiniteloops and thus stallthe wholesystem.

This is where Minixas an open source implementationof micro-kernelshines withself healing capabilitiessuch as reloadingcrashed or unresponsive driverprocesses.

However at the time of writingMinixonly supports x86 CPUs, while ports to PowerPC and ARMare in progress. The minimalsize of the bare microsystem kernel however could potentiallydecrease the amount of workrequired for new architecture ports as wellas the isolated driverprocess model decrease the edit-compilecycleduringdevice driverdevelopment.

Other Operating Systems

Implementingsupport for other, open source operating systems inside the T2 SDE is not that hard at all. As many of the included packages are either plain ANSIC or C++ code that compile on any system anyway, or the platformdependant bits are already ported to the vast majorityofsystems adding a new OS kernel to T2 comes downto:

• adding a suitable "kernelheader" package • adding the matchingC library) • adding the matchingC compiler(ifany other than GCC) • adding the kernel packages itself • adding some definitionssuch as registrationofthe kernel name to T2 • adding other custom packages, e.g. for network and firewallutilities,graphic subsystem packages et al.

Hardwareand KernelSupport

Chapter 4. Building T2

Downloading the T2 Source Code

First thing to do is to choose one of the T2 Linux versions and download it from http://www.t2-project.org/(see also ???). A tarball of the distributionscripts is only a few MBin size and downloads quickly.

T2'sstable versions go hand-in-hand withstable Linuxkernel versions. Nevertheless most T2 users use the development versions of T2 Linuxanyway . One addictingfeature of T2 is that you get the latest version of every package, includingthe kernel. The development versions of T2 have proved to be pretty robust. Nevertheless a development version can potentiallybe broken.

Untar the file and it unpacks documentation, build scripts and the directories with package definitions.

The size of T2 Linuxis so small because itis onlycontains the buildscripts and meta information for downloadingthe kernel and packages from the Internet. The rest of the distribution gets downloadedinthe next phase.

Using the Scripts

Once you have unpacked the distributionyou can see directorieslike:

• Documentation- includes the INSTALLand FAQdocuments

• architecture - contains the definitionsparticularto a platform

• download- where the downloadedtar fileswillbe stored

• misc - miscellaneous filesincludingthe source ofinternalhelper applications

• package - contains the definitionsfordownloadingand installingpackages grouped intoseveral repositories

• scripts - contains the configuration,downloadand buildscripts

• target - contains the target definitions

Updating the T2 Source Tree

In former (CVS)times the T2 source tree was kept in sync using rsync. However nowadays, withpowerfulversion controlsystems being invented in the meantime, T2 the sources should be accessed using them. The drawback is that you can not get updates withan extracted tarball as base - you need to checkout the sources via the version controlsystem. Currentlyall source trees of T2 are hosted inside a Subversion repository. The command to get the latest sources viaSubversion is:

svn co http://svn.exactcode.de/t2/trunk t2-trunk

Youeven have the choice to use a read-onlyreplicatedserver:

svn co http://svn2.exactcode.de/t2/trunk t2-trunk

Alternativelyyou can use the svn://protocol,itusuallyoffera performance gain and ifyou have an account withwriteaccess, or plan to contribute a lot of changes back the https:// protocol must be used, as writeaccess is onlyofferedthruan encrypted channel. To access a stable tree in favorof the development trunk,just replace trunkwithbranches/6.0 or an equivalent. Youcan even checkout tagged released by using tags/6.0.0 - just substitute the version you need.

Switching to Another Tree or Version

When you already use Subversion to obtain the source you also have the possibilityto switch to another branch or tag whilejust receivingthe changes using the svn switchcommand. Let us suppose you have checked out the development trunk but decide you need the controlledstabilityofthe stable trunk:The associated svn command to execute wouldbe:

svn switch http://svn.exactcode.de/t2/branches/6.0

To switchto a specifictagged version you need:

svn switch http://svn.exactcode.de/t2/tags/6.0.3

Building the Target

Preparing the Build System

This section discusses the T2 buildsystem as it has been implemented since version 2.0 and we assume that you want to buildan end-users boot-able and install-abletarget likethe generic,minimal,desktop or server target. T2 requires just a fewprerequisites forbuilding:

• a Bash shell: as the T2 scripts take advantage of some convenient Bash specific features and shortcuts • ncurses: forthe scripts/Configtool • cat, cut, sed &co: forthe usual shell scripting

The buildscripts willcheck for the most importanttools and printa diagnostic ifa tool or feature is foundmissing. More information can be found in the trouble-shooting section (see the section called “Troubleshooting”) and kernel configuration(see the section called “LinuxKernel”).

Configuring the T2 Build

T2 comes witha menu drivenconfigurationutilityeven forthe buildconfiguration:

./scripts/Config

BuildingT2

whichcompilesthe configurationprogram (youneed gcc installedforthis).

Figure 4.1. T2 config screenshot

The most important option (ok - wellmaybe the most important after the architecture for the build...) is to choose a so-called 'target'. Relevant targets are:

• Generic System • Generic Embedded • Exact Desktop System • Archivista(Scan-)Box • Sega Dreamcast Console • Psion WindermerePDA • Reference-Buildforcreating *.cache files • WirelessRouter (experimental!)

Most of the targets have a customization option. The "Generic System" customization looks likethis:

• Nopackage preselection template • Minimalisticpackage selection

BuildingT2

• Minimalisticpackage selection and X.org

• Minimalisticpackage selection, X.organd basic desktop

• Abase selection forbenchmarkingpurpose

Also depending on the target type the distributionmedia can be selected. For the "Generic System":

• InstallCD/ disk

• LiveCD

• Just package and create isofs.txt

• Distributepackage only

Ifyou want to alter the package selection (performedby the target) this is finallypossiblyat this stage, under the expert menu. The deselected packages are also not downloaded fromthe Internet.

So nowwe start configuringthe target that willbuildthe packages forthe system:

./scripts/Config

The most useful options in./scripts/Configare:

• Alwaysabort ifpackage-build fails:Deselect normally,so your buildcontinues (there are always failingpackages.

• Retrybuildingbroken packages: When starting a rebuild(afterfixinga package) the buildretries the packages itcouldnot buildbefore.

• Disable packages which are marked as broken: When checked T2 willnot try to build the packages that have errors (as noted in the cache file see the section called “Cache File (.cache)”)

• Alwaysclean up src dirs (even on pkg fail):Select when you need the disk space - though it can be useful to have the src dirwhen you need to troubleshoot.

• PrintBuild-Outputto terminalwhen building:Select forexitingoutput.

• Make rebuildstage (stage 9): Select onlyifyou have too much CPU power or are paranoid to solve rare dependency problems between packages. The downside is a doubled total buildtime- and should normallynot be necessary.

Downloading the Package Sources

Nowthe auto-build-systemhas a configto use and can so determine whichpackages are requested to be downloaded and build.The ./scripts/Downloadcontains the functionalityto perform the downloads - and when started withthe -required option it only fetches the sources needed by the givenconfig.

BuildingT2

1Run ./scripts/Downloadwithoutoptions to get the usage:

./scripts/Download -required

Downloadsthe selected packages withwhichyou can builda runningsystem. See the section called “DownloadTips”forsome tips.

Downloadingthe fullsources forthe various packages used may takes a while- depending on how fast you can move up to 2Gb through your Internet connection. Whilewaitingyou may want to go out, sleep, workand go throughthat routineagain.

The Downloadscriptmay complainyou have the wrongversion ofbash and you need curl.

The fulloptions of./scripts/Downloadare 1:

Usage:

 ./scripts/Download [options] [ Package(s) ]
 ./scripts/Download [options] [ Desc file(s) ]
 ./scripts/Download [options] -repository Repositories
 ./scripts/Download [options] { -all | -required }

 Where [options] is an alias for:
    [ -cfg <config> ] [ -nock ] [ -alt-dir <AlternativeDirectory> ]
    [ -mirror <URL> | -check ] [ -try-questionable ] [ -notimeout ]
    [ -longtimeout ] [ -curl-opt <curl-option>[:<curl-option>[:..]] ]
    [ -proxy <server>[:<port>] ] [ -proxy-auth <username>[:<password>] ]
    [ -copy ] [ -move ]

 On default, this script auto-detects the best T2 SDE mirror.

 Mirrors can also be a local directories in the form of 'file:///<dir>'.

 ./scripts/Download -mk-cksum Filename(s)
 ./scripts/Download [ -list | -list-unknown | -list-missing | -list-cksums ]

Mirrors

Quite a few contributorsand sponsors of T2 Linuxhave created mirrorsfor source tar balls - ./scripts/Downloadtries to select the fastest mirror.

Sometimes a mirroris incompleteor out-of-date.The Downloadscripts willtry to fetch the file fromthe originalupstream locationin that case. Iftoo many filesare missing on the mirrorthat was selected, you mighthowever liketo choose another one.

To select a specificmirror:

./scripts/Download -mirror http://www.ibiblio.org/pub/linux/t2/7.0

Running ./scripts/Downloadwiththe argument '-mirrornone' willinstruct the scripts to always fetch the sources fromthe originalsite, first.

Missing Files?

Allpackages get downloaded fromthe originallocations. For each package the T2 distribution maintains a package filewhichpoints to the ftp, http or cvs locationand filename.Sometimes the download site changes, more often the version numbering of a filechanges. Atthat point

BuildingT2

the package fileneeds to be edited. Aftera successful download you may send the patch to the T2 Linuxmaintainers - so others get an automaticupdate. Missingpackages are not necessarily a problem. Ifyou are aware what a package does and you knowyou don'tactuallyneed ityou can prettymuch ignore the error. For base packages it is usuallya good idea to fetch them all. Itmay be useful to downloadthe most recent version ofT2 (stable or development)since itwill reflectthe most recent state ofthe originalpackages. To actuallyfindwhichfilesare missingrun:

./scripts/Download -list-missing

Fixing URLs

Ifa package fails to download because it is not on a mirrorand the originalhas moved away you may want to fixthe URLinthe package directly. Find the package in the package directoryand modifythe package.desc directly.Update the URL in the [D]field and set the checksum to 0. Also update the [V]version field if it has changed. Withthe fixedURLre-run:

./scripts/Download -required

or ifthere are some more files in the queue, downloadingexplicitlya single package can be forcedwith:

./scripts/Download packagename

Ifit worked and the package builds fine (see Chapter 4, BuildingT2) it is recommended you send in the change to the T2 maintainers - to prevent other people from going through the same work(see the section called “GettingNew Packages IntoT2”formore information).The one thing you'llhave to do is to fix the checksum in the [D] field (see the section called “Checksum”).

Checksum

The Downloadscript has a facilityfor checking the integrityof the downloaded packages. It does so duringeach download- but you can also run a check manually:

./scripts/Download -check -all

iterates over allthe packages and checks formatchingchecksums. Ifa package got corrupted, inone wayor the other, itreturns an error. To get the checksum ofa single tarball:

./scripts/Download -mk-cksum path

Or use the even easier scriptwhichcreates a checksum patch automatically:

./scripts/Create-CkSumPatch package > cksum.patch
patch -p1 < cksum.patch

inshort just:

BuildingT2

./scripts/Create-CkSumPatch package | patch -p1

Download Tips

Before starting a new download it is an idea to create the 'download'directoryand mount it fromelsewhere (a symboliclinkwillnot workwiththe buildphase later, though in this stage it willdo) this way you can use the same repository when moving to a new version of the T2 Linuxscripts (check the section called “UnknownFiles”).

Unknown Files

When goingthroughseveral cycles ofupgradingand downloadingpackages (see also the sectioncalled “DownloadTips”) you'llfindthe same packages withdifferentversions of tarballs in your download tree (e.g. apache-1.25 and apache-1.26). The older files (apache-1.25) are considered obsolete and are named 'unknownfiles'inT2 jargon.

./scripts/Download -list-unknown

To remove unknownfiles (treating it as white-space separated list and onlypass thru column 2):

./scripts/Download -list-unknown | cut -d ' ' -f 3 | xargs rm -vf

or since recentlyjust:

./scripts/Cleanup -download

The Actual Compilation Phase

To build the target you must be root. There are two main reasons why this is currently the case:

• For normal builds witha native compilationphase chroot is used. However,the chroot system-callcommonlyis onlyallowedforthe rootuser.

• Various files require special permissions as wellas probably specific owner and group settings forthe resultingsystem workproperly.However,those ownership and permission settings are onlyallowedto set forthe rootuser.

To compensate forthis, pre-load libraries,such as implementedwithfakeroot,couldbe used to intercept and fake this meta-data whilebuilding,and this also is on the futureT2 roadmap to integrate.

To buildthe target, execute as root:

./scripts/Build-Target

which starts buildingall the stages (see the section called “BuildStages”). The output of the buildcan be foundinbuild/$SDECFG_ID/TOOLCHAIN/logs/.

Build Errors

BuildingT2

In the stable series this happens only rarely - but it mighthappen sometimes in the development series. Packages can break because they go out-of-date(dependencies do not match) or because the downloaded package mismatches the build scripts, or maybe, because there is something wrongwithyourbuildenvironment.

The output of the build process of the individualpackages is captured in the directorybuild/ $SDECFG_ID/var/adm/logs/.Allthe packages witherrors show the .err extension.

Atabular overviewis providedby ./scripts/Create-ErrList,likeforexample:

Error logs from live-7.0-trunk-desktop-x86-pentiumpro:

 [5] network/pilot-link [5] emulators/qemu

876 builds total, 874 completed fine, 2 with errors.

Check the content of the error files to see if you can fixthe problem (see also the section called “FixingBrokenPackages”).

Beforestartinga rebuildselect 'RetryBrokenPackages' in./scripts/Config.

Cleanup

Everypackage gets builtin a directorynamed src.$pkg.$config.$idTo remove these packages (if there is an error it can be useful to check the content of the partial build!) use./scripts/Cleanup.

Simplytype './scripts/Cleanup'to remove the src.* directories. DO NOTREMOVE THEMBY HAND!This directories may contain bind mounts to the rest of the source tree and it is possible that you are going to remove everything T2 SDE base directoryifyou make a simple'rm-rf'to remove them!

By passing --buildthe script willalso remove existing builds frominside the build/directory,- -cache willccache related cache directories from inside build/and last but not least --fullremove the entire generated content inthe build/directory.

Build Summary

Nowyou should have a ready system build.Ifyou selected "InstallCD / disks"or "LiveCD"in the configurationphase then you have the Installer also. Since many differenttargets exist, those targets should share a common installer application. A typicalinstaller needs different things like a embedded C library, many small size binaries and the installer binaries and scripts.

To summarize, a typicalcycleto builda T2 target lookslike:

./scripts/Config
./scripts/Download
./scripts/Build-Target

Creating an ISOImage (for CD-ROMInstalla-

BuildingT2

2In versions before T2 7.0 Create-ISO did not default to the 'default'configifno confignames were specific.For this T2 versions a configname, such as 'default',needs to be passed explicitly.

tion)

Once your build completed you can turn it into an ISO image using the ./scripts/Create-ISO script. This ISO can be burned straight to a bootable CD-ROMor DVD,or instantlytested in a virtualmachine, such as Qemu, Xen, Bochs, VirtualBox,or VMware.To create the ISO just run2:

./scripts/Create-ISO mycdset

Afterburningthe mycdset_*.isofilesto the media the media number one is bootable.

Building More Than One Target

Once comfortablewithT2, power users often have more than one target to build,all buildrelated scripts take a '-cfg'argument witha config name. By default the scripts use the config name 'default'ifno '-cfg'argument is specified. The callingsequence to builda target named 'kiosk':

./scripts/Config -cfg kiosk
./scripts/Download -cfg kiosk
./scripts/Build-Target -cfg kiosk

AndCreate-ISO accepts confignames accordingly:

./scripts/Create-ISO mycdset kiosk

Create-ISO allows to sort more than one buildinto the ISO files, for example to create mixed CPU architecture media or to add a rescue target along the main system:

./scripts/Create-ISO mycdset kiosk rescue

Additionaloptions include:

Usage: ./scripts/Create-ISO [ -size MB ] [ -source ] [ -mkdebug ] [ -nomd5 ]
       ISO-Prefix [ Config [ .. ] ]

E.g.: ./scripts/Create-ISO mycdset system rescue

Building a Single Package

Ifyou want to buildand installa single package on yoursystem, then the ./scripts/Emerge-Pkg scriptwilldownload,buildand installa package and allits dependencies. For example:

./scripts/Emerge-Pkg packagename

Emerge-Pkg willalso check ifthe dependencies are installedand up-to-date. HoweverwithT2

BuildingT2

systems installed fromolder stable trees this can result in a vast amount of dependencies, includingsystems tools, scheduled to buildwhichnot always mightbe desired. To avoid this the dependencies to includecan be narrowed downby just installingmissingdependencies:

./scripts/Emerge-Pkg -missing=only packagename

A complete repository,such as gnome2 or e17 (Enlightenment17) can be builtat once using the -repositoryoption:

./scripts/Emerge-Pkg -repository gnome2

Emerge-Pkg withthe -repositoryoptiondoes onlybuildselected packages. Thisis, because some packages - like alternative ghostscript or java variants - are deselection (optional)by default and Emerging a whole mailor printingrepository wouldmess up the existingpackages and cause so called shared files.

Emerging a whole repository, the option controllingwhat to do with yet uninstalled, missing packages come handy, if you - for example - have already specificallyinstalled some some packages out ofa bigrepositoryand just want to update them:

./scripts/Emerge-Pkg -missing=no -repository e17

Ifyou knowwhat you do, dependency resolutioncan be disabled entirely:

./scripts/Emerge-Pkg -deps=none packagename

Further options for./scripts/Emerge-Pkgare:

Usage: Emerge-Pkg [ -cfg <config> ] [ -dry-run ] [ -force ] [ -nobackup ]
                  [ -consider-chksum ] [ -norebuild ]
                  [ -deps=none|fast|indirect ] [ -missing=yes|no|only ] [ -download-only ]
                  [ -repository repository-name ] [ -system ] [ pkg-name(s) ]

pkg-name(s) are only optional if a repository is specified.

Internallythe Emerge-Pkg script runs the ./scripts/Build-Pkgas backend, which can alternativelybe run manually, likewise.However keep in mind that the Build-Pkgscript does neither downloadthe package filesnor check fordependencies! So forexample:

./scripts/Download packagename
./scripts/Build-Pkg packagename

The results of the buildcan be found in /var/adm/log/9-packagename.log- or withthe .err extension ifitfailed.

Usuallyyou want to pass the option'-update'since this willbackup modifiedconfigurationfiles and restore them after the package buildfinished.

Optionsfor./scripts/Build-Pkgare:

Usage: ./scripts/Build-Pkg [ -0 | -1 | -2 ... | -8 | -9 ]
                           [ -v ] [ -xtrace ] [ -chroot ]
                           [ -root { <rootdir> | auto } ]
                           [ -cfg <config> ] [ -update ]

BuildingT2

[ -prefix <prefix-dir> ] [ -norebuild ]
[ -noclearsrc ]
[ -id <id> ] [ -debug ] pkg-name(s)

Both Emerge-Pkg as well as Build-Pkgwillbuild and install a package into the root of the filesystemyou initiateitin,that is itoverwritesthe ones currentlyinstalled.

Troubleshooting

chroot: cannot run command ‘bin/bash'

Usuallya shared object / linkerproblemof the freshlybootstrapped system or the resultingexecutables are foranother CPU architecture. In the later case the "Thisis a cross build"option was not selected in the Configwhichdisables the native buildstage and cross buildsas much as possible.

It could also be the case that the bash package is not present in the package selection, while the T2 scripts buildscripts are executed inthe chrootenvironmentand require the bash.

Found shared files with other packages:

In T2 we decided that any filecan only be belong to a single package. Ifa second package overwritesor alters a filethis is detected by the buildsystem and complainedabout at the end ofa package build.

Depending on the type ofthe file(executable or configfile)this mightbe a more or less serious problem. Shared fileerrors can be ignored by the developer in the beginning of a new target development, but should be addressed properlysooner than later.

Possible solutions range fromremovingthe package installingthe duplicate fileifthey are alternatives forthe same function,or renaming a fileto not cause a collision.

Packages selected by defaultinT2 must not cause such a "shared file"conflict!

Command Not Found

When the buildbreaks in stage 0 or 1 because of a command not found on your system you may need to build the package containing the command manually (see the section called “Buildinga Required Package Manually”formore informationon buildingpackages by hand).

mount: you must specify the filesystem type

Older versions of mount do not accept the '--bind'option.Eitherupdate mount to a newer version or change the '--bind'optionto '-obind'.

Free Disk Space

Anotherissue regarding buildingis that you need quite a bitoffree diskspace. Afterdownloading all packages (2GB) you need another 5 Gb to build everything. Thereafter you'llneed enough space to installthe newlybuiltsystem on.

Building On a non-T2 Systems

BuildingT2

Non-T2installationtake a littlemore preparation ingeneral.

The most important reason being that some current Linuxdistributionslike RedHat or SuSE contain broken versions ofone ofthe intensivelyused utilitieslikesed, awk,tar or bash.

The firsttime you start buildingT2 on a non-T2 distributionit may be wise not to buildin your normal workingenvironmentbecause it may require up-to-date versions fromsed, awk, tar or bash, but to dedicate a special buildhost.

Ifyou have enough disk space, is mightbe easier to download one of the T2 rescue binaries (<;100 Mb)whichgiveyou a fullbuildsystem. Installand boot intoitand you are almost done. It may be even easier ifyou have a binary T2 image on CD-ROMand just installit. T2 builds easily on an existingT2 installation.

Bootfloppy Images

Ifyou don'tsucceed rebuildingyour kernel and booting up because of one reason or another there is one more strategy. Downloadthe T2 floppyimages so you can have a look at your diskpartitions.

Building a Required Package Manually

To get a buildsystem up to date fordownloadingand buildingT2 itis sometimes necessary to update utilitieslikebash or the \package{coreutils}package on yourbuildsystem.

If T2 is already installed and all tools are up-to-date for Downloadand Build-Pkgyou are in luck- just use them. Ifnot, you need to downloadand buildthe package manually.Inthat case itis wise to check the T2 builddescriptionand configurationofthe package:

Firstlocate the package inone ofthe repositories:

ls package/*/coreutils

whichmost probably willyield:'package/base/coreutils'.Youshould then use the 'D'tag in its '.desc'fileto fetch the tar-ball.

As the next step you should verifyifa '.conf'fileis present and uses some importantbuildconfigurationwhichyou should use inyourownmanual build,too.

Finallyyou buildthe package, forexample like:

tar xvfI coreutils-5.0.tar.bz2
cd coreutils-5.0
./configure --prefix=/usr
make
make install

Additionallyyou mightliketo use '--prefix=/usr/local'or '--prefix=/opt/package'to not mess you build system and apply patches from the packages configurationdirectoryin order to fiximportant bugs.

Fixing Broken Packages

Withevery version of T2 you willsometimes encounter the phenomenon of broken packages. This is result of the evolutionpath: packages get updated and new features, architectures, OS kernels or alternativeC librariesadded. Some combinationsmightjust not yet buildor new regressions appear as a result of related changes. Package might failto build because of de-

BuildingT2

pendency changes, or just bugs.

T2 provides some useful tools to help you fixbroken builds. When a package fails to build you'llsee the a package builddirectorysrc.packagename.uniqu-id remaining in your T2 tree. This contains the fullbuildtree for a package untilthe point the compile stopped. In this tree you'llfinda filenamed debug.sh, when run itwillplace you in the shell inside the chroot sandbox with exactly the same environment and wrappers when the package was build (among others the debug.sh sources the debug.buildenv,whichcontains the environment).

Inorder to debug the failureyou usuallychange intothe package directory:

cd some_pkg-$ver

and then run make withthe arguments used by T2 build:

eval $MAKE $makeopt

or ifthe itfailedat installtime:

eval $MAKE $makeinstopt

Ifthe package is not based on classic Makefilesthis step willobviouslydiffer.

In order to modifyfiles and create a patch with the differences at the end two helpers are provided:fixfilewillcreate a backup file(withthe extension .vanilla)and run an editor on the file,whilefixfilediffcan be used to obtain the differencesat the end ofthe debug session:

fixfile Makefile
fixfilediff

The newlycreated patch can then placed in the package directorywiththe .patch extension in order to applyitautomatically:

cd ..
fixfilediff > ../package/repository/package/fix-topic.patch

In this example 'cd..'is used to change back to the directorywhere the package was extracted in. This is necessary as the T2 build-systemapplies the patch with 'patch-p1'and thus the patch program removes the firstdirectoryname fromthe filesnames inside the patch.

Alsothe directoryname is preferred in favour of just a . as firstdirectoryname in the patch as usuallynicelyindicates forwhichpackage version the patch was created for.

Tips

Build a Standard Edition First

Ifyou get stuck witha cross compile, or one of the more minimalC libraries or very minimal package selection, trybuildinga standard 'nospecial optimisation,no frills'configuration,first.

BuildingT2

The major target configurationsget build(and therefore tested) by most people and you can get used to T2 before you continue witha more specialized configuration.

Ifthis failscheck, the T2 mailinglistformessages/queries regarding the failure.

Watch Progress

It is useful to configureT2 for writingto terminalwhilstdoing the build:In ./scripts/Configselect:

[*] Retry building broken packages
[ ] Always clean up src dirs (even on pkg fail)
[*] Print Build-Output to terminal when building

Or just runningtail-fon the current logfile.

In addition one can run watch in a different terminal on the list of files in ./build/default-*/root/var/adm/logs:

watch -d ls -lt build/default-*/root/var/adm/logs

Cluster Build - the Build Speedup

Recent versions of T2 support some form of a distributed build in a cluster using distcc and icecream.

For less esoteric setups simplyusing RAID0 (stripingmode) using two IDEdrives over two IDEchannels speeds a buildup significantly.This is because buildingpackages is IO intensive.

Anobvious optimisationis to select a target whichbuilds the fewest packages, exclude buildingunneeded packages and to skipthe finalrebuild(stage 9).

Set the 'nice'Level

Ifyour buildprocess should allowother users to make fulluse of the system, you can set the nice levelto the lowestpriority.e.g.

nice -n 19 ./scripts/Build-Target

secures the buildprocess won'tsaturate the CPU when other users need it(IOresources may be exhausted temporarilythough).

BuildingT2

Chapter 5. Inside T2

This chapter gives a quickrun-throughon the package system. For the informationthat actuallygoes intoa package - the packaging - see the section called “DescriptionFile(.desc)”.

T2 is builtout of shell scripts. These scripts access the files in ./configto buildthe packages fromsource.

These scripts run with quite some environment variables being set (see the section called “EnvironmentVariables”).

There willcome a day when you want to contribute a package to the T2 tree - because you findyou are builtingthat package fromsource every timeyou do a clean install.

Mastering the package system is a good idea ifyou deploy similarconfigurationsacross machines. Ifthat is yourdailyworkyourjobtitlemay be 'systemadministrator'.

Packages usuallyget quicklyaccepted intothe T2 SVNtrunksource tree and even ifnot local packages can stillbe useful.

APackage

The T2 Linuxpackage system is prettystraightforwardand easy to understand. Mostusers are system administrators and the choice of bash over make should be considered pragmatic - shell scripts are much easier to read, writeand debug than Makefiles.For the functionalparts Makefileswouldincludeshell-scriptsanyway.

Packages are stored ina logicaltree ofrepositories where each package has its owndirectory. The package can be stored in repositories according to its type (i.e. base, gnome2, powerpc) or grouped by the maintainer.

Description File (.desc)

The buildsystem created for T2 Linuxneeds some meta informationabout each package in order to download and buildit but also textual informationfor the end-user. For maintenance reasons we have chosen a tag based formatinText/Plain.

This section documents the t2.package.description tags format. You can also add additional tags, theirnames have to start with'X-'(like[X-FOOBAR]).

Please use the tags in the same order as they are listed in this table and add a blank line where a new table section starts. Please use the X-*flags after all the other tags to ensure best read-ability../scripts/Create-DescPatch can help you here.

Table 5.1. T2 .desc Tags

short name long name mandatory multiple

COPY (x) x

I TITLE x

T TEXT x x

U URL x

short name long name mandatory multiple A AUTHOR x x M MAINTAINER x x C CATEGORY x F FLAG R, ARCH ARCHITECTURE K,KERN KERNEL E, DEP DEPENDENCY x L LICENSE x S STATUS x V,VER VERSION x P, PRI PRIORITY x CV-URL CV-PAT CV-DEL O CONF D,DOWN DOWNLOAD x S, SRC SOURCE

The meaning ofallthe differenttags are:

The File's Copyright

[COPY]

Withthe [COPY]tag the T2 SDE and probably additionalcopyrightinformationregarding the sources ofthis particularpackage are added. The copyrighttext is automatically(re-)generated by ./scripts/Create-CopyPatchfromtimeto time,preferablyon each checkinofmodifiedor new files.

The automatically generated text is surrounded by T2-COPYRIGHT-NOTE-BEGINand T2-COPYRIGHT-NOTE-END- additional lines containing the word 'Copyright'and additional informationaround these tag stay untouched.

The End-Uer Information

[I][TITLE]

Ashort descriptionofthe package. Can be givenonlyonce.

[T][TEXT]

Adetailed package description.Itcan be used multipletimes to forma longtext.

[U][URL]http://foo.bar/

AURLrelated to the package, forexample the homepage. Itcan be specifiedmultipletimes.

Inside T2

Who is Responsible?

[A][AUTHOR]Rene Rebe <rene@exactcode.de> {CoreMaintainer} The tag specifies the originalauthor of the package. The <e-mail>and the {description}are both optional. Normallythe main author should be listed, but multipletags are possible. To keep the filereadable, not more then fourtags should be listed normally.Atleast one <e-mail> specificationshould be present to make iteasy to send patches upstream. [M][MAINTAINER]Rene Rebe <rene@exactcode.de> Same formatas [A]but contains the maintainerofthe package.

The Version, State and Other Build Details

[C][CATEGORY]console/administrationx11/administration The categories the package is sorted into.Alistof possible categories can be found in the file PKG-CATEGORIES. [F][FLAG]DIETLIBC Special flags to signal special features or build-behaviorforthe build-system.Alistof possible flags can be foundinthe filePKG-FLAGS. [R][ARCH][ARCHITECTURE]+ x86 [R][ARCH][ARCHITECTURE]- sparc powerpc Usuallya package is builton allarchitectures. Ifyou are using [R]with'+'the package willonly be builtforthe given architectures. Ifyou use itwith'-'itwillbe builtforallexcept the specified architectures. [K][KERN][KERNEL]+ linux [K][KERN][KERNEL]- minix Usuallya package is builton all kernels. Ifyou are using [K]with'+'the package willonlybe builtforthe givenkernel. Ifyou use itwith'-'itwillbe builtforallexcept the specifiedkernels. [E][DEP][DEPENDENCY]group compiler [E][DEP][DEPENDENCY]add x11 [E][DEP][DEPENDENCY]del perl When the keyword'group'is specified alldependencies to a package in this group (compilerin the example) willget expanded to dependencies to allpackages inthis group. The keywords'add'and 'del'can be used to add or delete a dependency that can not be detected by the build-systemautomatically.E.g. a font package extracts files into a x11 package's font directories. Since the font package does not use any x11 package's files it does not depend on the package automaticallyand the dependency must be hard-coded. Use withcare and onlywhere itis really,REALLY,necessary. [L][LICENSE]GPL This tag specifies the license of the package. Possible values can be found in misc/

Inside T2

share/REGISTER. [S][STATUS]Stable where 'Stable'also can be 'Gamma'(very close to stable), 'Beta'or 'Alpha'(far away from stable). [V][VER][VERSION]2.3 19991204 Package version and optionalrevision. [P][PRI][PRIORITY]X--3-5---9010.066 The first field specifies if the package should be built on default or not (X=on, O=off).The second and thirdfieldspecifythe stages and build-orderforthat package. See the section called “BuildStages” and the section called “BuildPriority”for a detailed explanation.

Other Tunable Details

[CV-URL]http://www.research.avayalabs.com/project/libsafe/ The URLused by ./scripts/Check-PkgVersion. [CV-PAT]^libsafe-[0-9] The pattern used by ./scripts/Check-PkgVersion. [CV-DEL]\.(tgz|tar\.gz)$ The delete pattern for./scripts/Check-PkgVersion. [O][CONF]srcdir="$pkg-src-$ver" The giventext willbe evaluated as ifitwouldbe at the top ofthe package's *.conffile.

Where Does the Package Source Come From?

[D][DOWN][DOWNLOAD]cksum foo-ver.tar.bz2http://the-site.org/ [D][DOWN][DOWNLOAD]cksum foo-ver.tar.bz2!http://the-site.org/foo-nover.tar.bz2 [D] [DOWN][DOWNLOAD]cksum foo-ver.tar.bz2 cvs://:pserver:user@the-site.org:/cvsroot module Downloadthe specified fileusing the URLobtained by concatenation of the second (file)and third(base URL)fields.Ifthe checksum is specified (neither '0'nor 'X')the downloaded fileis checked forcorrectness. The downloadURLis splitlikethis, because the firstfilenameis also used forT2 mirrorsand checkouts fromversion controlssystems need a target tar-ballname. The checksum can initiallybe '0'forlater generation or 'X'to specifythat the checksum should never be generated nor checked, forexample due to checkouts fromversion controlsystems. When a '!'is specified before the protocol a fullURLmust be given and is used, but the obtained content is rewrittento the filenamespecified in the second, filenamefield.This is useful to add a version to unversioned filesor just to give filenames a better meaning and avoid con-

Inside T2

1The cvs://support was revisitedinT2 2.1, previouslyitwas more crypticand error-proneto use.

flicts.

Aside the normal ftp://,http:// and https:// protocols, cvs://1, svn://, svn+http://,svn+https:// as wellas git://are supported at the timeofwriting.

The package maintainer can use ./scripts/Create-CkSumPatch to generate the checksum ifit is initiallyset to 0 and downloaded,like:

./scripts/Create-CkSumPatch xemacs
patch -p1 < cksum.patch

or inshort just:

./scripts/Create-CkSumPatch xemacs | patch -p1

[SRC][SOURCEPACKAGE]pattern1 pattern2 ...

This willenable build_this_package functionto buildthe content of more than one tarball, all those filesmatching the patterns. Do not put the extension of the tarballs (e.g. tar.gz) intothis tag, as it might be transformed to .bz2 by the buildsystem automatically!A pattern to match the needed tarballis enough, forexample:

[SRC] mypkg-version1 gfx
[D] cksum mypkg-version1.tar.gz http://some.url.tld
[D] cksum mypkg-gfx-version2.tbz2 http://some.url.tld
[D] cksum mypkg-data-version3.tar.bz2 http://some.url.tld

Thiswouldrun the wholebuildcycle withmypkg-version1.tar.bz2and mypkg-gfx-version2.tbz2 but not withmypkg-data-version3.tar.bz2.As the parameter are patterns to match, a simple '.' is enough to match allspecifieddownloadfiles.

[COPY] --- T2-COPYRIGHT-NOTE-BEGIN ---
[COPY] This copyright note is auto-generated by ./scripts/Create-CopyPatch.
[COPY]
[COPY] T2 SDE: package/.../python/python.desc
[COPY] Copyright (C) 2004 - 2006 The T2 SDE Project
[COPY] Copyright (C) 1998 - 2004 ROCK Linux Project
[COPY]
[COPY] More information can be found in the files COPYING and README.
[COPY]
[COPY] This program is free software; you can redistribute it and/or modify
[COPY] it under the terms of the GNU General Public License as published by
[COPY] the Free Software Foundation; version 2 of the License. A copy of the
[COPY] GNU General Public License can be found in the file COPYING.
[COPY] --- T2-COPYRIGHT-NOTE-END ---

[I] The Python programming language

[T] Python is an interpreted object-oriented programming language, and is
[T] often compared with Tcl, Perl, Java or Scheme.

[U] http://www.python.org/

[A] Stichting Mathematisch Centrum, Amsterdam, The Netherlands
[M] Rene Rebe <rene@t2-project.org>

[C] base/development

Inside T2

[L] OpenSource
[S] Stable
[V] 2.5
[P] X -----5---9 112.000

[D] 4007565864 Python-2.5.tar.bz2 http://www.python.org/ftp/python/2.5/

Configuration File (.conf)

The configurationfilegets executed duringbuildtime. The buildsystem is pretty smart - for a lot of standard compiles it is not necessary to writesuch a buildscript. Additionallystandard and cross-compilationswitches get passed on to configure,make, gcc and friends automatically.Onlyifmodificationsto this automaticallydetected values are needed, a .conffileneeds to be created.

Since the possibilities in .conf files have no limits please refer to the the section called “EnvironmentVariables”and later sections.

# --- T2-COPYRIGHT-NOTE-BEGIN ---
# This copyright note is auto-generated by ./scripts/Create-CopyPatch.
#
# T2 SDE: package/.../python/python.conf
# Copyright (C) 2004 - 2006 The T2 SDE Project
# Copyright (C) 1998 - 2004 ROCK Linux Project
#
# More information can be found in the files COPYING and README.
#
# This program is free software; you can redistribute it and/or modify
# it under the terms of the GNU General Public License as published by
# the Free Software Foundation; version 2 of the License. A copy of the
# GNU General Public License can be found in the file COPYING.
# --- T2-COPYRIGHT-NOTE-END ---

python_postmake() {
        cat > $root/etc/profile.d/python <<-EOT
                export PYTHON="$root/$prefix/bin/python"
EOT
}

runpysetup=0

var_append confopt " " "--enable-shared --with-threads"

Patch Files (.patch)

Patch filesare stored withthe postfix.patch in the package directoryand are applied automaticallyduringthe package build.

There are a few ways to controlapplyingpatches conditionallyby adding an additionalextension:

• .patch.cross

Patches with.patch.cross are onlyapplied inthe cross compilestages 0 and 1.

Inside T2

• .patch.cross0

Patches with.patch.cross0 are onlyapplied inthe toolchainstage 0.

• .patch.$arch

Patches with.patch.$arch, are onlyapplied when compiledforthe CPU architecture matching$arch.

• .patch.$xsrctar

Useful for packages with multipletarballs, as it allows matching patches to the individual files.Patches matchingthe beginningofthe extracted source package filenameare applied.

Ifmore sophisticated conditionalcontrolis needed fora patch, itcan be named completelydifferently,such as .diffor .patch.manual, and dynamicallyinjected to the patchfiles variable in the package's .conf:

if condition; then
    var_append patchfiles $confdir/something.diff
fi

Cache File (.cache)

The .cache fileholds automaticallygenerated informationabout the package such as dependencies, buildtime,files,size ...

Packages committedto the T2 Linuxsource tree get buildon a regular basis on test systems by the tree maintainer.For each of such regression tests a .cache fileis generated and placed intothe package directory.When the package failedthis is marked in the fileand the tailofthe ERROR-LOGis also inserted. The main use of a cache fileduring the buildprocess is to resolve dependencies and to queue the packages duringa Cluster-Build.Cache filecan looklike this:

[TIMESTAMP] 1133956688 Wed Dec 7 12:58:08 2005
[BUILDTIME] 80 (9)
[SIZE] 47.48 MB, 4326 files

[DEP] bash bdb bdb33 binutils bluez-libs bzip2 coreutils
[DEP] diffutils findutils gawk gcc gdbm glibc grep
[DEP] libx11 linux-header make mktemp ncurses net-tools
[DEP] openssl patch readline sed sysfiles tar tcl
[DEP] tk util-linux xproto zlib

The dependencies includedinthe .cache fileare onlythe director explicitdependencies ofthis single package. The recursive, indirect or implicitdependencies of the packages' dependencies are generated on the flyine.g. Create-PkgQueue or Emerge-Pkg.

When 'Disablepackages whichare marked as broken'is selected in the config,a package will not be builtifa .cache filedoes not exist, or indicates an error.

Package Creation in Practice

Afterall the possible details of packages in mind its now time to actually create a new pack-

Inside T2

age:

To get a grip on how the Buildscripts work the best thing to do is take one of the smaller standard packages and buildthem by hand. Start changing parameters and see what happens in/var/adm/logsand the ./src trees.

./scripts/Build-Pkg package

Bystudyingexistingconfigfilesyou'llfindthere are a number ofinterestingfeatures.

Manystandard configuretype builddoesn'teven need scripting.T2 does that allforyou.

When packages need special configurationparameters or command sequences writethem directlyintothe shell script.

Preparing

Usuallyyou have already compiledand installed the program you want to convert to a T2 extension package.

Findand downloadthe tarballs you need ina directoryforthat purpose.

At this point it is worth checking what the installationdocuments say. For example you may need to use configurationoptions like:

--enable-special-feature

Once you have downloaded the latest packages they are most likelynot in the bz2 format. If you have slow internet connection and want to prevent a second download you may want to copy the tar balls directlyintothe archive. For example:

gunzip package.tar.gz
bzip2 package.tar
mkdir -p ./download/repository/package
cp package.tar.bz2 ./download/repository/package

Custom Code

In case your package goes beyond standard configureor has its own non compliantinstallationprocedure some scriptingis required.

It is quite possible you need to do some patching. In the case of xfig,XPMwas needed and after copyingthe originalImakefileto Imakefile.olditwas changed and a diffwas run:

diff -uN ./Imakefile.old ./Imakefile

And the output can be added as a patch into the configurationdirectory.The T2 Linuxbuild scripts willautomaticallyapplythe patches (see the section called “PatchFiles (.patch)”).

Testing

Before wrappingup your extension and sending itin test itexhaustinglythrough several package buildsand make sure:

Inside T2

• allcp, rm,lnetc. commands are forced(forrebuildsand updates) • itbuilds • itbuildsa 2nd time(forrebuildsand updates) • itworkscorrectly • man pages etc. go to the rightlocations • allthe other filesinthe file-listare at the correct location • you included the resulting .cache file(the section called “Cache File (.cache)”) so the initial dependencies are known Andwhen you reallywant to make the package perfect:

• the package honors the buildvariable$prefixso the user or e.g. a target is able to installitto any locationrequired • itcross builds,that is picksthe correct compilerand is DESTDIRaware

Getting New Packages Into T2

The firsttime you contribute a package you may want to send it, as a patch, to the T2 community.Continuous committees mightget writeaccess to the relevant version controlsystem - otherwise patches need to be sent informodifications. Ifyou finda bug in a package, scripts or documentation itis usuallya good idea to share your findingswithothers. Run diffagainst the originaland the files you have changed and send it as a file to the T2 Linuxcommunity. Contributepatches with(forexample):

diff -ruN old-tree/ new-tree/ > yourname-t2-patch-yyyymmdd

or:

./scripts/Create-Diff old-tree new-tree > yourname-t2-patch-yyyymmdd

whichdoes the same and skips directorieslikeconfigor download. Send the patch to the T2 Linuxcommunityforinclusion. To applya patch use the command:

patch -p1 -i patch-filename

or the automated script which can determine the patch-level and does a dry-run before the user can select whether the patch should reallybe applied:

./misc/archive/apply-patch.sh patch-filename

Inside T2

2ApplicationBinaryInterface

Ifyou have a lot of changes try and send in the patches as small hunks in separate emails to the mailing-listor the appropriate repositorymaintainer.Makesure you includea short note on what the patch does.

This is nearly the same procedure as withpatches that get sent to the Linuxkernel maintainers.

Compiler Optimisations

Wilethe very historicversions of T2, before about the year 2000, the user could set CFLAGS (and others) in his shell before starting the build, and this resulted in unexpected behavior since itinfluencedwiththe optimizationschosen in./scripts/Config.

These variables are cleared now in ./scripts/parse-config before buildingthe packages. The configurationare chosen inthe ./scripts/configand injectedusing the gcc wrapper. It'spossible to add additionaloptions inthe Configor on a per-package or target basis.

The Automated Package Build

One exceptional key feature of T2 is the Text/Plainand tag based description formatoutlined inthe last section incombinationwiththe automated buildsystem.

The buildsystems extracts the tarballs and analysis the filestructure to decide howto buildthe package.

Build Stages

Aquickoverviewabout the intentionofthe various buildstages:

• Stage 0:

Inthe initialstage a fresh cross-compiletoolchainis bootstrapped. Thisincludes a OS header package likelinux-headerdefiningthe kernel ABI2, the C-libraryheader likeglibcdefining the user-space ABI,as wellas the cross-assembler and linkerfrombinutilsand cross C/C++ cross-compiler,usually gcc. Alsosome tools liketar and cpio are builtto have knowngood versions.

This cross-compile setup is always used, even on native build.Not so much for regression testing, but because the resultingsystem differsinABIdue to majorglibc,gcc updates.

• Stage 1:

In stage 1 the selected packages are cross-compiled. On native builds just a minimalset of packages fora freestanding system is cross-compiled.

• Stage 2-4:

Afterthe cross stage the system changes - via chroot - into the fresh stage 1 environment and bootstrap (re-compiles) the native tools, to make sure they have not build invariance and workreliable.Thisis often also referred to as self-hosting:being able to rebuilditself.

Stage 3-4 are mostly unused and only exist because the stages where spread over the range a single digitcan hold.

Inside T2

• Stage 5-8:

Normalbuildstages, allthe selected packages are build.

Likewise,stage 6-8 are mostlyunused and onlyexist because the stages where spread over the range a single digit can hold. Some packages are rebuilt to solve dependency graph cycles due optionalfeatures ofpackages.

• Stage 9:

In the finalstage 9 everythingis compiledagain to test everythingactually stillworks. Also the automated regression tested creating the .cache filesuses this rebuildphase to guarantee alloptionaldependencies are recorded inthe .cache files.

This rebuildstage is disabled by defaultand onlyparanoid people withexcessive computing power need to enable it.

The packages that have to be built in every stage are defined in ./config/$cfg/packages. ./scripts/Build-Targetinvokes./scripts/Build-Pkgforevery package chroot'dinthe ./builddirectory.

Build Priority

The buildpriorityof a package controls at whichtime duringthe whole target builda package is build.The prioritydoes not need to be unique, so it does not matter ifanother package has the same buildpriority.In the case of duplicate prioritiesthe packages withthe same priority are builtintheiralphabetical order.

Butthe initialpriorityof a new package is onlya firstsorting,and willbe puzzled after an reference buildregularlyto solve alloptionaldependencies. Thisdependency informationis used to spread the packages over the nodes for a cluster build(the linear priorityis not used at all in this case) and e.g. forthe end user T2 Linuxinstaller.

Itis planned that futureversions ofT2 willnot require this scheduling hintand instead order the packages by the dependency graph as obtained by the .cache files.

Supported Build Styles

• GNU/Autoconf:./configure; make ; make install(includinga ./autogen.sh or libtoolize,aclocal, automake, autoconfrun to generate the actual configureet al.)

• X11Imakefile:xmkmf; make ; make install

• traditionalMakefiles:make ; make install

• Python setup.py: pythonsetup.py buildinstall

• Perl Makefile.PL:perl Makefile.PL

• cmake: cmake ; make ; make install

Onlyifthe automated procedure is not sufficientfora package to be built,additional'glue'code is necessary inthe package's '.conf'file.

Inside T2

Working with Variables

Often T2 Linuxcode needs to set or modifyenvironmentvariables - either forthe buildsystem the section called “Environment Variables”, the command wrapper the section called “CommandWrapper”or hooks the section called “BuildSystem Hooks”. Since many environment variables contain lists, it is importantto take care of delimiters(like colons or semicolons) and the order of list items. Also there must not be any stray whitespaces or delimitersbe leftinthe content after applyinga modification.

Functions for Variable Modifications

To make workingwithvariables more convenient in bash some functionsfulfillingthe requirements above got introducedforthe developer:

• var_append name delimitercontent

The 'content'is appended to the variable referred to with 'name'.If the variable was not empty the 'delimiter'is inserted between the already existingand new content.

var_append CC_WRAPPER_INSERT ' ' -O3

• var_insertname delimitercontent

The 'content'is inserted to the beginning of the content of the variable referred to with 'name'.If the variable was non empty the 'delimiter'is inserted between the new and the already existingcontent.

var_insert PATH ':' "$SOMEPATH/bin"

• var_remove name delimitercontent

Ifthe 'content'is present in the variable referred to with'name'is removed includingthe associated 'delimiter'- ifpresent.

var_remove CC_WRAPPER_INSERT ' ' -O2

• var_remove_regex name delimiterregex

The regular expression 'regex'is used to remove the matching part includingits associated delimiterfromthe variablereferred to with'name'. Example: A ./configurescript does not like the option --prefix=and thus it needs to be removed fromthe confoptvariable,var_remove_regex can be used to remove the option:

var_remove_regex confopt ' ' '--prefix=.*'

• var_insert_before_regexname delimiterregex

If the regular expression 'regex'matches a part of the variable referred to with'name'the 'content'includingits delimiterifneeded is added before the match.

var_insert_before_regex patchfiles ' ' 'mypatch.diff' '.*\/foo.d'

Inside T2

Build System Hooks

The automated buildof a package, as implementedin the T2 SDE, can be separated in several phases whichhave a associated hook where package configurationor targets can hook custom modificationsin.

Available Hooks

The hooks are:

• prepare: Preparation ofthe package build.The hook 'prepare'is evaluated as one ofthe first actions when a package buildis started.

• prepatch: One of the firstthings the buildsystem does, is the extractionand patching of the package archive files.Beforeapplyingthe patches the hook 'prepatch'is evaluated.

• postpatch: The hook 'postpatch'is evaluated after applyingthe patches.

• postdoc: The buildsystem features an automatic copy operation of most useful documentationfiles,likethe packages README,LICENSE,AUTHORS,and so on. The hook 'postdoc' is evaluated after this operation.

• preconf: Most packages need a configuration process - for example running the GNU/ autoconf script. Before running the detected configure withauto-detected options the hook 'preconf'is evaluated.

• premake: Beforerunningmake the hook 'premake'is evaluated.

• inmake:Between running'make'and 'makeinstall'the hook 'inmake'is valuated.

• postmake: Afterrunning'makeinstall'the hook 'postmake'is evaluated.

• postinstall: After the whole normal build process and before the final file list creation the hook 'postinstall'is evaluated.

• postflist:Afterthe filelistcreation forthe package the hook 'postflist'is evaluated.

As at this pointthe package filelist(flist)is already created, you need to manuallyappend filesto the flistin the case new filesare created in the postflisthook with'add_flist':

add_flist /some/new/file

• finish:As last step in the package build - after all the /var/adm/*meta-data creation - the hook 'finish'is evaluated.

This is usually used to do run some management code, for example the ccache support printssome prettystatistics at this time.

Atthis point it is not possible to modifypackage filesanymore as all /var/adm/* meta-data is finalized!

Inside T2

Working with Hooks

There are twofunctionsthat operate on hook:'hook_add'and 'hook_eval'.

Filling Hooks

Usuallyyou just want to add an operation to a hook - this is done with:

• hook_add hook-name prioritycommand

The priority(whichcan be in the rang of 0-9) is used to sort the attached operations to run them ina predictableorder.

For example ifyou want to copy a directorynamed 'tools'to the documentationdirectoryofthe package because itcontains some useful example tools, you just need to add:

hook_add postmake 5 "cp -vrf tools $docdir"

to the package's .conffile.Ifyou have a more complexoperation to be done inside a hook you should define a functionand just attach the new functionto the hook:

mypackage_pm () {
        # some code
}
hook_add postmake 5 "mypackage_pm"

Evaluating Hooks

In the rare case where you package a unusual and complex package which completely disables the wholeautomatic buildsystem you mightget intoa situationwhere you want to evaluate the content ofa hook to let targets applycustom modificationson the package.

Evaluationofa hook is done with:

hook_eval hook-name

this willrun alloperations attached to the hook sorted by the supplied priorities.

You most likelywillnever need to get in touch withthis, since as the time of writingonly the gcc, glibcand kiss package make use ofcustom hook evaluation...

Command Wrapper

For generic program argument transformations in T2 Linux,wrapper applications got introduced allowingon-the-flymodificationofprogram arguments. The wrapper binaryis automaticallycompiledby the buildsystem and placed inside a tooldirectoryput as firstsearch location intothe PATHenvironmentvariable. Thus any invocationof the to-be-wrapped applicationwill cause the wrapper to be executed.

Available Wrappers

The currentlyexistingwrappers are:

Inside T2

• cmd (CMD):a generic command wrapper • cc (CC):C compilerwrapper • c++(CXX):C++compilerwrapper • kcc (KCC):KernelC compilerwrapper • f77(F77):Fortran 77 compilerwrapper • strip(STRIP):configurationforstripwrapper • install,cp, ln,move (INSTALL):fileinstallationwrapper

Wrapper Configuration

Each of this wrappers has a set of associated environmentvariables to configurethe wrapper at runtime. Each of the variables is prefixedwiththe wrapper name in capital letters (see the listabove fordetails):

• prefix_WRAPPER_DEBUG:If set to a non-zero value the wrapper willlog actions to the standard output.

• prefix_WRAPPER_BYPASS:Ifset to a non-zero value the wrapper willbe deactivated and thus no transformationsapplied.

• prefix_WRAPPER_INSERT:Arguments to be inserted at the beginning of the argument string.

• prefix_WRAPPER_REMOVE:Argumentsto be removed fromthe argument string. • prefix_WRAPPER_APPEND:Argumentsto be appended at the end ofthe argument list. • prefix_WRAPPER_FILTER:A colon (':')separated list of commands used to transform the arguments (forexample: "sed '...'| awk'...'| foobar").

• prefix_WRAPPER_OTHERS:Acolon(':')separated listofother wrappers to be run first. • prefix_WRAPPER_APPEND_PO:'PO'stands for 'PreOthers'- the content willbe added when others wrappers are executed first.

Environment Variables

Allscripts, includingthe package .conf files, get run with certain environment variables set. Thissection does providea fulllist,includingthe usage and meaning. Basic buildcharacterization:

• config:Name ofthe active configuration(e.g. default). • extraver:Versiontext after the firstwhitespace, or $sdever ifno extra version is present. • sdever: T2 LinuxVersion(includingrelease date forsnapshots).

Inside T2

• arch: Architecturename (subdirinarchitecture). • target: Target distributionname (subdirintargets). • base: T2 Linuxsources base directory.

Architecturebuildcharacterization:

• crossnative: Eithercontains the value 'cross'or 'native'reflectingthe buildmode. • archprefix:Program prefixforbinutilsand compilerbinaries (forcross-building). • arch_sizeof_long_long:Size of'longlong'- arch setting fromarchitecture/*/archtest.out. • arch_sizeof_int:Size of'int'- arch setting fromarchitecture/*/archtest.out. • arch_machine: Machinename - arch setting fromarchitecture/*/archtest.out. • arch_sizeof_char_p: Size of'char*'- arch setting fromarchitecture/*/archtest.out. • arch_sizeof_long:Size of'long'- arch setting fromarchitecture/*/archtest.out. • arch_bigendian:Indicates whether the architecture is big-endian- arch setting fromarchitecture/*/archtest.out.

• arch_sizeof_short:Size of'short'- arch setting fromarchitecture/*/archtest.out. • arch_target: Target name - arch setting fromarchitecture/*/archtest.out. • arch_build:Buildname - like'arch_target'- but forthe buildhost.

Builddirectories:

• root:Root directory(usually'/'). • xroot:Real rootdirectory(/R.work/build/...when inchrootmode). • build_log:Buildlogfile... (Build-Targetonly). • build_pkgs:Package filesgo here .. (Build-Targetonly). • build_root:Change-root dirname ...... (Build-Targetonly). • targetdir:Directorycontainingthe target config(target/...).

Package buildcharacterization:

• pkg:Name ofthe package to be built. • ver: Package version (from*.desc - untilfirstwhitespace). • desc_[A-Z]:Tag data fromthe *.desc file. • id:UniqueIDforthis Build-Pkginvocation.

Inside T2

• stagelevel: Activebuildstage (0-1= crossbuild,2-8 = native, 9 = rebuild).

Package builddirectories:

• archdir:Directorycontainingthe package vanillaarchive files(download/...). • confdir:Directorycontainingthe package buildconfig(package/...). • builddir:Directoryinwhichthe package is build(src.$id).

Package installdirectories:

• prefix:Installprefix(usually'/usr'or '/opt/...'). • prefix_auto:Set to '1'ifthe value was not supplied by the user and thus can be redetected in the package .conffile.

• bindir:Locationwhere the binaries (programs)should be installed. • sbindir:Locationwhere the system binaries should be installed. • libdir:Locationwhere the libraryfilesshould be installed. • sysconfdir:Locationwhere the configurationshould be installed(i.e. etc). • localstatedir:Locationwhere the variabledata should be installed(i.e. var). • datadir:Locationwhere the architecture independent data should be installed(i.e. share). • docdir:Locationwhere the documentationshould be installed. • mandir:Locationwhere the infoman pages should be installed. • infodir:Locationwhere the infofilesshould be installed. • includedir:Locationwhere the header filesshould be installed.

Package's automated buildsystem configuration:

• autoextract: When set to '0'automaticuntar willbe skipped. • autopatch: When set to '0'automaticpatching willbe skipped. • chownsrcdir:When set to '0'the run of chown-ingthe root after extractingthe $srctar willbe skipped.

• nocvsinsrcdir:When set '0'CVSand .svn directoriesin$srcdirwillnot be removed. • srctar: Filename ofthe source tar file('auto'= autodetect). • srcdir:Directoryinthe source tar file('auto'= autodetect). • xsrctar:Filename ofthe source tar fileafter 'auto'has been processed.

Inside T2

• xsrcdir:Directoryinsource tar fileafter 'auto'has been processed. • taropt:Optionsforextractionviatar. • patchfiles:Listofpatchfilesfoundin$confdir. • patchopt: Optionspassed to the patch program. • createprefix:Ifset to '0'to skipcreation fordirectoryskeleton for$prefix. • createdocs: Ifset to '0'to skipautomaticcopyingofdocumentationfiles.

Buildflowmodifications(deprecated by the new hooks - see the section called “BuildSystem Hooks”)

• prepare: Command to be executed before the main build-block. • prepatch: Command to be executed before the automaticpatching. • postpatch: Command to be executed after the automaticpatching. • postdoc: Command to be executed after the automaticdocument copy process. • preconf:Command to be executed before runningconfigure. • premake: Command to be execute before running'make'. • inmake:Command to be execute between 'make'and 'makeinstall'. • postmake: Command to be execute after running'makeinstall'. • postflist:Command to be execute after creating the flist. • postinstall:Command to be execute after finishingallthe standard stuff. • finish:Command to be execute after everythingelse outside build-block. • custmain: Command to execute instead of'configure,make, make install'. • mainfunction:Alternatemain functioninstead ofbuild_this_package().

Buildtype flowconfiguration

• runconf:When set to '0'runningconfigurewillbe disabled. • runxmkmf:When set to '0'running'xmkmf'willbe disabled. • runmkpl:When set to '0'running'perlMakefile.PL'willbe disabled. • runpysetup: When set to '0'running'pythonsetup.py'willbe disabled • autogen: When set to '1'runningthe autogen scriptwillbe enabled.

Configurationparameters

Inside T2

• confopt:Optionsused forGNUautoconf'./configure'. • extraconfopt:Optionswhichshould be appended to $confoptby set_confopt(). • configprefix:Prefixto the GNUautoconf'./configure'script. • configscript:Specifythe name used instead of'./configure'forGNUautoconf. • pyconfopt:Optionsused forsetup.py - the Python setup scripts. • makeopt: Optionsused for'make'(defaultsto useful CC, CXX,HOSTCC,prefix... settings). • makeinstopt:Optionsused for'makeinstall'(defaultsto '$makeoptinstall').

Filelistmodifications:

• flistdel:Regex describingfileswhichshouldn'tgo intothe package filelist. • flistrfilter:Regex describingwhichlines to ignoreinflistrlog. • flistroot:Listoftop-leveldirectorieswhichshould be used forthe filelist.

Post buildsanity checks:

• check_shared: Check forfileswhichare shared withother packages. • check_usrlocal:Check forfileswhichare installedinusr/local. • check_badfiles:Check forfileswhichare registered 'badfiles'.

Program invocation:

• BUILDCC:C compilerforhelper apps (usuallythat'sjust 'cc'). • BUILD_CC:C compilerforhelper apps (must be the same as $BUILDCC). • HOSTCC:C compilerforhelper apps (must be the same as $BUILDCC). • HOST_CC:C compilerforhelper apps (must be the same as $BUILDCC). • MAKE:Makeexecutable name. • CC:C compilerexecutable name fortarget architecture. • CXX:C++compilerexecutable name fortarget architecture. • STRIP:Stripexecutable name fortarget architecture. • LD:Ldexecutable name fortarget architecture. • AR:Arexecutable name fortarget architecture. • RANLIB:Ranlibexecutable name fortarget architecture.

Inside T2

• AS:As executable name fortarget architecture. • GASP:Gasp executable name fortarget architecture. • NM:Nmexecutable name fortarget architecture.

Wrapperconfiguration(see the section called “CommandWrapper”fora detailed description):

• CMD_WRAPPER_*:configurationforthe generic command wrapper • CC_WRAPPER_*:configurationforC compilerwrapper • CXX_WRAPPER_*:configurationforC++compilerwrapper • KCC_WRAPPER_*:configurationforKernelC compilerwrapper • F77_WRAPPER_*:configurationforFortran 77 compilerwrapper • STRIP_WRAPPER_*:configurationforstripwrapper • INSTALL_WRAPPER_*:configurationforthe installwrapper

Modularsupplied configuration:

• SDECFG_*:configurationfrom'Config'file

Buildscripts are executed from$base/src.

Hacking with Bash

T2 is writteninbash shell scripts mostly.The reasons are:

• Minimaldependency on outside tools • Fast buildsystem • PotentiallybuildT2 on differentUnixeditions • Scriptingunderstood by system administrators

Thissubsection gives some general informationon hackingbash inadditionto the man pages. Yes, try

man bash

whichgives a load ofgood informationand

info bash

whichgives even more!

Inside T2

Bash Version

It is a good idea to use a recent version of bash since T2 uses it heavily.Check the version number with:

bash --version

General

Writingshell scripts can be tricky- especially when nesting several layers of pipes. Itis a good idea to structure one element at a timeand printingoutput.

T2'sscripts are a great source for ideas! Just cut and paste partial commands into your runningshell.

Introduction

The onlyreal debugging-toolthe shell provides is the 'set -x'command. Afterthis command is executed, all furthercommands willbe printed to the terminalbefore they are executed untila 'set+x'command is found.

ABASHdebugger has also been developed. This may make lifeeasier foryou. Check out http://bashdb.sourceforge.net/.

How to Watch the Value of a Variable While Running a Script

The easiest way to do that is to put 'echo$variable'in the script to output the variableor using 'set-x'and greppingfor'='inthe debug output.

You also can use 'echo $variable >; /tmp/somefile'- so /tmp/somefilecontains the current value ofthe variable.

Simplyuse the commands 'set'or 'export'in the script to dump all variables or the exported variables ofthe shell process.

Ifyou knowthe PIDofthe runningshell script,you can also type:

tr '\000' '\n' < /proc/PID/environ

to dump allexported variables ofthe shell process withoutmodifyingthe script.

The last method can also be used to 'monitor'one variable.The variableneeds to be exported to do that. Ifwe want to watch the exported variable 'dummy'in the shell process withthe PID 123:

while : ; do
    tr '\000' '\n' < /proc/123/environ | grep '^dummy='
    sleep 1
done

Inside T2

How to Interrupt Scripts Based on Conditions

if false ; then exit 1 ; fi

or

if false ; then
  exit 1
fi

or

false & {
  echo "Error" ; exit 1
}

Ifyou writeeverythinginone linedon'tforgetthe last semicolon:

false && { echo "Error" ; exit 1 ; }

Exceptions

Aehhhm... this is Shell- not C++

Butyou can use the 'trap'shell-builtinto catch signals (see the bash manpage fordetails). E.g. ifyou want to display the value of the variable 'dummy'whenever you send signal SIGUSR1, add this to the top ofyourscript:

trap 'echo $dummy' SIGUSR1

Nowstart the scriptand get its PID.Let'ssay ithas PID123:

kill -SIGUSR1 123

How to Skip Part of a Script While Testing

The shell has no 'goto'statement. So you need to comment out the part you want to skip or surround itwith

if false ; then
  ...
fi

Additionallyyou can use the 'break'builtinto finishloops earlier than they wouldnormallyfinish.

Convenient Variables

$BASH_VERSION .. Set when shell is bash. Contains version number.
$PS4 ........... Prefix for 'set -x' debug output lines.

Inside T2

$SHLVL ......... Shell Level. Incremented by 1 for every new shell.
$- $SHELLOPTS .. Active shell options (also see 'set -o').
$$ ............. PID of the shell process.
$SECONDS ....... Seconds since shell invocation.

Inside T2

1Informertimes a preconfig.insnipletwas required to register the target inthe target list:

CFGTEMP_TARGETLIST="$CFGTEMP_TARGETLIST xyz XYZ_Target"

however since version 6.0 the targets are added to the listautomatically.

Chapter 6. T2 Target Development

WhileT2 allowsto buildgeneric GNU/Linuxdistributionsand single packages, the most interesting thingis permanentlystoringwhat and howto builditinso called targets.

A target, its definitions,code and patches lives in a subdirectory named target/$targetname/. The clean separation fromthe remainingbuildsystem allowscreating dedicated backups, storingthe target filesinsome version controlsystem and to share itwithco-workersor the public.

In T2 a target can controleverything,starting withthe package selection, package configuration, individualcustom per-package patches, overlayingthe build withpredefined files at the end of the buildas wellas how the finalimage should be composited together. The overlaid filesusuallyincludecustom applicationsand setup scripts.

But when we writea target can control everything we really mean it: As one of the very first code that is run when ./scripts/Build-Targetis executed is target/$targetname/build.sh the target could in (intheory)do something entirelyon its own and just looselyre-use some T2 functionality.

To start yourown target you need at least a build.sh,though usuallya config.inand pkgsel will controlthe basic settings.

ANew Target From Scratch

To start a new target just creating a new target directoryin target/ is enough 1. As per default just the directoryname is displayed as target name, a more verbose name can be supplied in the config.infilesina commented linestartingwith'Description:',like:

#Description: Wireless Router (work in progress!)

Viathe fileconfig.intarget specific options can be added to the ./scripts/Configoption menu, as wellas other options forcedto specificvalues

SDECFGSET_PKGFILE_TYPE='none'
SDECFGSET_IMAGE='livecd'

# our embeddd SoC
SDECFGSET_ARCH='x86'
SDECFGSET_X86_OPT='i486'

# space saving
SDECFGSET_OPT='size'

SDECFGSET_DO_REBUILD_STAGE=0

The package selection can be supplied by a rule file, just named pkgsel inthe target directory:

O *
X 00-dirtree
X linux-header

X linux26
X binutils
X gcc

X uclibc
X busybox

# ...

Additionallythe package selection can be altered by custom code (such as sed expressions or Perl scripts) by callingthe pkgfilterfunctioninside the config.in.

Last but not least you need at least a build.shas itcontrolswhat to do when the target is built. Most targets actuallyjust want to inheritthe whole T2 default code flowand thus just 'source' the generic build.shwhichiterators over allpackages to be builtand invokes the output image post-processing at the end:

. target/generic/build.sh

For how the generic target loops over all active packages just take a lookinto the referenced file.

Per Package Modifications

Inside a target itis easy to supply per package modifications.Patches to the package's source code, such as new features or fixes, can simplybe dropped into the target directorywiththe name pkg_$pkg.patch, for example target/$targetname/pkg_apache.patch. As usually the patches willbe includedinthe package buildand applied automaticallyby the buildsystem.

When you have to alter the package buildfurther,forexample changing configureoptions, manipulate installpaths and so on, you can overwritethe package configurationfileby creating one named pkg_$pkg.confin your target directoryand supply the required configurationoptions. However, if you want to inherit the configurationas defined in the package itself you have to source the filesmanually:

# source the original file (if any)
[ -e $confdir/$pkg.conf ] && . $confdir/$pkg.conf

# special adaptations for the XYZ target
var_append confopt ' ' '--enable-some-fancy-feature'

Since this facilitydoes not allowto alter the actual version and downloadlocationof the package, since T2 version 7.0 itis furthermorepossible to completelyoverlayand inheritpackages. Thisis usuallyuseful ifan architecture patch is onlyavailablefora special GCCor Linuxkernel release, or maybe even so new to be a snapshot release. Also special requirements like an older PHP, MySQL,Wine, etc. version due to incompatiblefeatures in the current T2 version mightbe a reason to force a specificknowngood or certifiedversion ina target.

Defininga target specificversion is identicalto creating a normalT2 package, but just inside a target's directory named target/$targetname/package/$pkg, like target/ $targetname/package/apache/. Inside this directory the normal files, such as $pkg.desc, $pkg.conf,and patches can be placed. The exact semantic behaviouris:

• The .desc inherits everything from the main-tree package/, so it is enough to just have [V]

T2 Target Development

and [D]inthis overlay.desc.

• The .conf is completely inherited by default from the main-tree package/ until another or empty one is create itin this overlaypackage. To inheritparts the originalone can manually be sourced (source or . operator):

# inheritc the usual, default code-flow
[ -e $base/package/*/$pkg/$pkg.conf ] &&
. $base/package/*/$pkg/$pkg.conf

• patches are not inherited,because withdifferingversions they usuallydo not apply anyway.

Ifthe originalpatches are wanted, they can easily be added to the patchfileslist:

var_append patchfiles ' ' "ls$base/package/*/$pkg/*.patch"

Root Filesystem Overlay

Thoughmost modificationscan be done on the per-package basis, some do not fitwellintothe packaging scheme. Notablyadding add-on scripts forthe dedicated feature set, such as setup, install,update, backup, ... specificforthe actual appliance product. Ofteneven definingthe actual product.

T2 allowsto injectadditionalfilesintothe systems root filesystems (rootfs)forsome output images being created, such as an LiveCD.The to be injected filesjust have to placed in a subdirectorynamed 'rootfs'inside the target directory:target/$targetname/rootfs.The wholedirectorytree willbe copied intothe finaloutputimages.

As some tweaks forthe finaltarget are modificationsto existingfiles,or filesto be removed (for example due to space constraints) special header codes are recognized to support patching, removingfiles or changing the permission bits. These codes mimicthe classic Unixshebang ('#!')of scripts, just that no absolute path followsthe marker ('#!')in these T2 overlay codes, but the action to perform,such as: '#!patch',''#!chmod','#!chown','#!rm',#!ln',and '#!cp'.

As creating a target fromscratch can require quite some knowledge about the packages and architecture in use, itis often a big help to lookintoother existingtargets, such as the generic, desktop or embedded ones, for inspiration.One can even base on an existingtarget and just copy a wholetarget and start modifyingafter the custom needs.

T2 Target Development

Chapter 7. Installation

This subsection gives a briefoverviewover the installationvariants how to installT2 Linuxon new machines.

Optical Media (CD-ROM,DVD)

Ifyou have a CD-ROMor DVDdrivethis is by far the easiest option.Burnan ISOimage on the disk,configurethe BIOSor OpenFirmwareto boot fromCDand there you go.

Network

If your machine lacks an optical drive, e.g. rock-mounted, headless pizza-sized servers, you likelywant to networkboot and installviathe network.

Likewise,ifyou have some version of Linuxalready running on the box, a free partition,and access to a networkitis straightforwardto downloadthe T2 Linuxinstallprogram and the binary tarballs fromsome source to avoidbootingan opticalmedia just forthe installation.

Floppy

Incase the machine is a bitolder, there is no CDROM,nor is a networkboot optioninthe firmware, the onlywayto proceed is by using good-oldfloppies.Basicallythe idea is to get the networkto workand copy the files across (see the section called “Network”) - there are several possibilities.

Standard Boot/Root Floppies

Create a boot and root floppyusing the images providedon a T2 server (see the section called “Createa Single Boot/RootFloppy”). Bootand cross yourfingersand hope the image provides support foryourhardware.

Create Boot/Root Floppies

Ifyou use a non-mainstream networkcard or SCSI setup you may need to buildyourownfloppies. Just add additionalkernel options to the bootdisktarget'skernel configurationor do other custom modificationsto the target. Basicallyyou have to create your own Linuxkernel image (see the section called “LinuxKernel”), supportingyourhardware, and writeitonto the boot CD or floppy.

Create a Single Boot/Root Floppy

Withsome hardware (e.g. a USB floppydrive withfaultyBIOS)you may have to use a single floppy.

Itis possible to create a boot/rootfloppywith,forexample, kermit- whichallowstransfers over serial cable.

Hard Disk

Ifyou don'thave a CDROM,networksetup or floppythere are not many options left.

One possibilityis to use an hard disk drive and installT2 on it using another host. Make sure you understand master and slave settings ofIDEhard disks before you start off.

Classic, Textual Install

Inthis section you willfindthe informationabout a classic, textualend-user installation.

Preparing for an Installation

Aftera successful buildof T2, or after downloadinga prebuild ISO image it is time to install: burn the images onto your opticalmedia such as CD or DVD(see the section called “Creating an ISOImage (forCD-ROMInstallation)”) and/or create the bootable floppies.

It is perhaps also a good idea to make backups of the partitionsyou intend to overwrite.The dd or cat in combination with the gzip or bzip2 command can provide a compressed byteto-bytecopy to another hard-diskor NFS mounted filesystem. For example:

cat /dev/disks/diskX/part1 > /mnt/net/diskX_part1.img.gz
cat /dev/disks/diskX/part1 | gzip --fast > /mnt/net/diskX_part1.img.gz
cat /dev/disks/diskX/part1 | gzip > /mnt/net/diskX_part1.img.gz
cat /dev/disks/diskX/part1 | gzip --best > /mnt/net/diskX_part1.img.gz
cat /dev/disks/diskX/part1 | bzip2 > /mnt/net/diskX_part1.img.bz

Whichset of commands you want to use for the backup depends on personal taste and the timeand space requirements you have. Fromthe top downto the bottom,the listedcommands withcompression require more time but the images consumes less disk space forthe backup file.

Acompromise is lzo compression in combinationwiththe lzop command linefrontend,itcompresses quite fast (usually stillI/O bound) but it is not necessarily available on every rescue system.

Ifyou are overwritinga system witha special system configurationmake notes on the existing installation,especiallyregarding hardware settings in:

• boot loader configuration: lilo (/etc/lilo.conf), grub (/boot/grub/menu.lst), aboot (/etc/aboot.conf),silo(/etc/silo.conf),yaboot (/etc/yaboot.conf),...

• Xconfiguration(usually/etc/X11/)

• general T2 Linuxsystem settings (/etc/conf)

whichis often captured by just creating a backup of/etc and /boot.

The wayto boot the CDs depends on the architecture:

CD-ROMBooting on x86

For the x86 architecture you need to enable boot froma CD-ROMin the BIOS.Often it is enabled by default, the CD just boots when inserted. The BIOS is usually reached by pressing the del or Ctrl-ESCkey combinationafter power-onwhen the BIOSis executed - or you might need to reach the SCSI Adapter'sBIOSusing a key combinationlikeCtrl-A.

Installation

Latest EFI based Apple Macintosh Intel computers ship withouta BIOS and require holding downthe c or Optionkey whilebooting,see the next PowerPC section fordetails.

CD-ROMBooting on PowerPC

On the AppleMacintosh PowerPC architecture you just need to press the c key immediately duringpower-on when the screen is black and the OpenFirmwareis executed. On newer machines (since around 2003) it is possible to get a graphical boot chooser by pressing the Optionkey (also knownas 'fork'or 'alt'key).Ifyou already are in the OpenFirmwareyou can boot the CDby entering 'bootcd'.

When an existingMacOS should be dual-booted it is most convenient to use the MacOS Disk PartitionUtilityto either resize the MacOS partitionsize or reinstallitifthe PartitionUtilitydoes not support resizing. (Make sure you de-select 'InstallMac OS 9 Disk Drivers'if you do not want to waste extra disk-space and partitionsforthem.)

On early IBMworkstations (e.g. based on the Carolina mainboard) you need to press F4 to enter the firmware(SMS).

For newer IBMserver systems, likea RS/6000, you reach the Open Firmwareby pressing F8 (or just 8 on a serial terminal)after the self-test completed. Just currentlyhave to enter 'boot cdrom:,\install.bin'inthe OpenFirmware.

On Motorolaembedded boards (sometimes referred to as PowerPlus) you boot the firstboot image at the PPCbug promptwith'pboot0 41'(assuming the CDROMis at SCSI ID4 - replace the 4 withthe SCSI IDof the CDROMifnot). The second image can be booted via 'pboot0 42',and so on.

CD-ROMBooting on SPARC

On Sun Microsystem'sSPARCsystems you need to press Stop-Ato get to the OpenFirmware and enter 'bootcdrom'.

Bootable Floppies

The floppyimages are in configid/bootdisk/floppy*.img.These images can also be found on some T2 mirrors.To copy the content to floppy-disks:

dd if=floppy1.img of=/dev/floppy/0 # or alternatively of=/dev/fd0
dd if=floppy2.img of=/dev/floppy/0 # or alternatively of=/dev/fd0
#...

(The LinuxBoot-diskHOWTOmightincludemore detailed information.\cite{BootHowto}).

Boot (First Stage)

The firstoutput of the boot CD usually contains a greeting and a prompt. At this prompt just pressing enter usually results in the default kernel to be boot up. Some other kernels or testutilitiesmay also be present on the CD depending on the architecture (e.g. the x86/x86-64images includea System Memorytest applicationnamed memtest86).

Aftersome initialkernel and ramdisk loadingthe firststage loader needs to load the real (and bigger) T2 installerfromthe media or network.Thus it tries to findopticalmedia firstand usuallyno interactionis necessary. Onlyifa firstpass run is not able to findthe second stage interactionis required. Anexample probingis shown below:

Installation

T2 SDE installer (1st stage - loader) ..

The T2 install system boots up in two stages. You are now in the first stage
and if everything goes right, you will not spend much time here. Just
configure the installation source so the second stage boot system can be
loaded and you can start the installation

     0. Load second stage system from local device
     1. Load second stage system from network
     2. Configure network interfaces
     3. Load kernel modules from this disk
     4. Load kernel modules from another disk
     5. Activate already formatted swap device
     6. Run shell (for experts!)

What do you want to do [0-6] (default=0)?

Select a device for loading the second stage system from:

     1. /dev/hdc SCSI or ATAPI CD-ROM

Enter number or device file name (default=1):

Select a second stage image file:

     1. 2nd_stage
     2. 2nd_stage_small

Enter number or image file name (default=1):

Using /dev/hdc: snd_stage
Extracting second stage filesystem ...

Since the second stage is loaded into the systems memory, the small and feature-reduced '2nd_stage_small'is needed foroldsystem withless system memory.

Installation (Second Stage)

The second stage willonlyask about the terminaltype to use. Again,unless you are on a serial or networklineyou just want to hitenter:

T2 SDE installer (2nd stage) ...

This is a small Linux distribution, loaded into your computer's memory.
It has everything needed to install T2 Linux, restore an old installation
or perform some administrative tasks.

If you use a serial terminal, enter the names of terminal devices to use,
for example '/dev/ttyS0' for the first serial port or just '/dev/console',
just hit enter otherwise. (default=vc/1 vc/2 vc/3 vc/4 vc/5 vc/6):

Just type 'stone' now, if you want to perform a normal installation of T2.

Nowyou already have a fullyfunctionalLinuxsystem to your fingertips,runningfromthe systems RAM.Itcan be used forrescue maintenance tasks and to installT2 now:

stone

Installation

The installationis integrated into the T2 LinuxSetup Tool One (STONE),whichis stared via the command stone.

Partitioning the Hard-Drives

Afterasking forthe keyboard layoutthe next screen willlet you repartitionthe hard-diskby selectingthe disknode and create file-systemsor swap-space by selecting one ofthe partitions.

Partitioningthe hard driveis a matter oftaste. Itis a good practice to have a partitionwitha basic bootable Linuxsystem - and a workingbootloader (whichis great ifyou need something to fallback on). That can be veryconvenient forperformingmaintenance tasks. Some people like a small /boot partitionfortheir kernels or need this due to and odd '1024cylinderlimitation'in older PC BIOSes, a partitionfor swap space and a large partitionfor the rest. Recommended are:

• AnotherOperatingSystem'spartitions

Since other operating systems mighthave limitationsto be onlybootable fromthe firstpartitionor the habit to wipethe systems boot-configurationor Master-Boot-Record,itis the easiest just to installthem first.

• swap-space

The 'swap-space' can be provided to allow the kernel to swap out pages of the system memory onto the hard-disk in order to provide more virtualmemory then available as RAM inside the system.

Size: For normal systems this is recommended and should be of the size: 2 x RAM- but does not need to exceed 256 MB.Since hard-disk are faster in the outer regions which is usuallymapped to the beginning,the 'swap-space'should be in the beginningof the disk for performance reasons. • / The rootpartitionwhere the system fitson.

Size: Currentlyaround 5GBfora complete installationwithallprovidedpackages.

• /home

The partitioncontainingthe end user files and applicationsettings. It is convenient to have the user data on a separate partitionto make a futureinstallationor update easier.

Size: Normallyallthe empty space left.

Optionalpartitionsinclude:

• /boot

Some people liketo separate the boot loader and kernel images into an own partition.This mighteven be necessary for old x86 boxes where the BIOScan onlyaccess the first1024 cylinders. On PowerPC systems withYaboot as boot loader a '/boot'partitionmust not be used.

This seperate partitionmightalso be necessary ifa filesystemsuch as Ext4, Reise4, etc. or LVM/RAIDis used whichthe boot-loaderdoes not support to read.

Installation

Size: Onlya fewMBare needed.

• a second /

For rescue or maintenance purposes a second, minimalinstallationcan be considered.

Size: Some hundred MB,depending on the rescue feature set.

For architecture dependent examples see AppendixAppendixA,PartitioningExamples. When you finished the partitionof the disk select 'Installthe system ...'. If you have trouble in this phase you hopefullyfindhelp insection the section called “Troubleshooting”.

Installation Source

Nowyou can select an installsource - usually a CD-ROMor a networkURL.For a normal installation the default values are ok and you simply select 'Start gasgui Package Manager (recommended)'.

The installerwillread the package database fromthe installationsource and present a list of profiles(e.g. minimalor fullworkstation)withdefault package selections. Youcan alter the list includingusing automated dependency resolution.

Selecting 'install'willextract allthe package selected and ask forthe disk ifa CDinstallationis performed.Makesure you have yourpreferred tea, coffee ofbook handy.

Post Installation

Afterthe package extractionthe STONEutilitywilllead you through a number ofquestions like the root password, keyboard mapping,language, hardware, networkand offeryou the possibility to setup your favoriteboot loader. Do not forget to enable one of the boot-loaders if you want liketo be able to boot intothe freshlyinstalledsystem later.

Youcan rerun this setup anytimeinyourinstalledsystem by executing stone.

Ifyou want or need to performother changes before the firstboot, you can do so by chroot-ing intothe new target system in/mnt/target:

chroot /mnt/target /bin/bash

Ifthe machine you are installingon has no monitoritmay be useful to set up serial support for the bootloader and init(formore informationsee AppendixAppendixB,Serial Console).

Cross fingers:Nowyou should be able to boot intoyour freshlyinstalledsystem. Unmountthe file-systemsand reboot executing the minimalistic'shutdown'present on the install-system.

Since T2 Linuxusers liketo keep their systems up-to-date they usually make a copy of their / etc and /home directoriesand, withreasonable efficiency,duplicatethe oldersettings.

To automate rebuildingyour configurationit is possible to use Cfengine (the GNUConfigurationEngine, see appendix the section called “CFEngine- a ConfigurationEngine”).

Troubleshooting

Installation

Ifthe boot procedure, fromCDROMor floppy,stops along the wayyou may have to rebuildthe Linuxkernel foryourhardware (see \cite{KernelHowto}).

An immediate halt after 'loadingLinuxkernel'usually indicates your kernel has been builtfor the wrongCPU.

A 'can not load root'message indicates your kernel can not find the root partition(common when moving to devfs). Indicate a root partition at the boot prompt (see the section called “LILO”).

A'cannot findtty'message indicates the supplied root partitionhasn'tgot a proper /dev directory. This is usually caused by a non-devfs /etc/fstab file.Mount/dev by supplyinga validroot path (ofthe /dev/ideor /dev/scsi type)and edit the fstab fileonce booted.

A'cannot findroot'kernel panic may implyare using a SCSI adaptor foryour HDDwhichhas not been compiledintothe kernel or foundinthe initramdisk.

Andfinally:ifyou don'thave a CD driveand can'tmake an NFS mount you can select to prepare an installwithonlysome ofthe tools mentioned above copied on the hard drive.Because T2 is so transparent procedures likethese have saved me inthe past!

Shared Libraries Error > Aerror message like:

shared libraries: /usr/lib/libshadow.so.0: undefined symbol:
libshadow_md5_crypt

usually indicates that a shared libraryanother applicationor librarydoes depend on is not installed. Youmay have forgottento select the 'installunresolved dependencies' options during the installation.Youcan fixthis by simplyrunningstone now and select this option - it should installallthe librariesthat are missing- or just installthis package manually.

LILO

If,somehow, lilois screwed and you can'tboot intoyoursystem the best optionis to boot from floppyor CD,mountthe partitionand run chroot:

mount /dev/discs/disc0/part7 /mnt
chroot /mnt /bin/bash --login

Edit/etc/lilo.confand rerun lilo.

Out of Disk Space

Ifyour target partitionis not large enough to do a fullT2 Linuxinstallit is quite feasible to unselect a number ofpackages.

TypicallyMozilla,RFC's,GNOMEor KDEare reallylarge package or package groups. Unselectingsome ofthose willhave the largest impact.

XFontconfig Does Not Start

Installation

When the firstapplicationstarted in a X session, that lookups installed fonts and metrics via font-config,takes a long time to start, this is usually caused by an outdated cache. Run / etc/cron.d/80-xfree86as rootto regenerate to refresh the cache.

XHas No Window Manager

The default window-manager can be selected in STONE. You could export the WIN- DOW_MANAGERenvironmentvariableinyour~/.profilelike

export WINDOW_MANAGER=blackbox

So blackboxbecomes the windowmanager used foryourpersonal Xsession.

Youcould also run a graphical loginmanager likekdm, gdm or xdm. They can be enabled in STONE and allow a graphical selection of the window-manager to use for each new loginsession.

Exceptional Installation Methods (for Expert Use)

Here we outlinesome exotic ways how to copy the buildoutput or installed system to another locationincludingthe installationon other machine.

Extracting the Boot-Disks to a Hard-Disk

Itis also possible to copy the cd-romor floppydistributionto a disk partitionand boot intothat forinstallation.

For example untar the contained directories(on a newlymounted partition):

tar xvIf 2nd_stage.tar.gz

Now you have a tiny rescue or install system as present on the boot cd. You might like to modifyyourexistinglilo.confto pointto the new partitionor chrootintoit:

chroot .
mount /dev
mount /proc

Withextreme esoteric hardware you may have to installthe Linuxkernel sources and recompilethe kernel using the chrootenvironmentmentioned below.

Beforerebootingfroma changed liloitis a good idea to set the root password and create (and test) a rescue floppy for your existing system. Or use one of the images from: http://www.ibiblio.org/pub/Linux/system/recovery/!INDEX.html(see also \cite{BootHowto}).It is also possible to dd the runningkernel to a floppyand use rdev to set the root device and specifyother switches. Itis suggested to test that floppyon a system before runninglilo!

Editlilo.confand run lilo(chroot'ed).

Direct Installation

Rightafter the buildor on a binary CD/DVDdistributionyou basically have all the builtbinary

Installation

packages packed in tar or GEMfiles.To installT2 Linuxthere is no real need to use the install program!It is quite easily just to create a target root directory(withor withoutNFS) and untar the packages you reallyneed. Just as fast and often just as handy:

cd /mnt/target
for file in list-of-tars ; do
  tar xvfI $file
done

Or you can use the mine (when you have the new T2 LinuxGEMfiles):

mine -i -v -R/mnt/target list-of-gem-files

Aftera successful extractionitis the timeto run some post-installprograms, setting up the networkenvironment,runlevels,services, Xand other packages:

chroot /mnt/target /bin/bash
mount /dev
mount /proc
ldconfig
for x in /etc/cron.daily/*; do $x; done
source /etc/conf/devfs
stone

Ofcourse this wayitis also possible to run T2 chroot'edon another distributionor a second T2 inT2.

1:1 Copy Using DD

Once you have a binary image, or an installed T2 system, you may want to deploy it across others.

Duplicatingpartitionscan be done withdd:

dd if=/dev/discs/disc0/part7 of=/dev/discs/disc0/part5

Mind,this destroys everythingon the target device (part5 inthe above example). Be verycarefulinwhat you do here!

1:1 Copy Using Tar

Asafer and more useful way - especially when the devices or partitionsdifferin size - is to tar up the filesystem and untar into the a new one. This way it is also possible to use another filesystemon the target device (e.g. exT2to ReiserFS convertion):

cd /
echo 'dev
proc
sys
mnt' > exclude.txt
tar cp --exclude-from=exclude.txt . | (cd /mnt/target ; tar xpv)
mkdir /mnt/target/{dev,proc,mnt}

1:1 Copy Using Rsync

Installation

The safest, easierst and often fastest method, if available, to transfer a whole system is the rsync program. Rsync i a remote synchronisationapplicationdesigned to transfer as fewdifference data as possible, and runningitis as simpleas:

rsync -axP / /mnt/target

Make sure to use the '-x'argument, as it prevents rsync fromtranferringthe content of additionallymounted file-systems, such as the virtualfile-systems /dev, /proc, and /sys - but also remote shared etc. are not synced. Howeverto transfer additionalpartitionsmounted to /boot, /home and so on you need to add them additionally.

Making it bootable

Re-read section the section called “BootLoader”forgetting the system ready to boot fromthe new partition.

Package management

Since T2 is buildfromsource, you have twoorthogonaland nicelyintegrated methods to install or update package: using a prepared binarypackage or buildthe package fromsource.

Package meta-data

Usingthe same T2 source revisionthere is no recognizable differencebetween a binarypackage and one builtfromsource. The meta-data state stored in /var/adm is exactlythe same and the installationmethods can - of course - be intermixedas needed. Informationare stored in ordinary,per package text filesand grouped intosub-directoriesas following:

• cache: the timethe last buildtook,resultingfilescount, size and dependencies • cksums: the package's filesUnixchecksum • dependencies: the detected build-timedependencies • descs: a copy ofthe package's .desc filewithoutnewlines • flists:the filesinstalledby the packages • md5sums: the new-stylepackage's filesmd4 checksum • packages: a human readable prettyprintofthe package descriptionand build-timemetrics • parse-config: shell scripts included during the buildallowinginstalled packages to influence and configurethe buildofpackagesy

For the packages builtfromsource there are additionalinformationsavailable:

• backup: the backup offilesthat have been detected to be modified • dep-debug: a listofutilizedfilesand the associated dependency • logs: the fullbuildoutputcreated duringthe build

Installation

• olists:lists of filesthat have been in the package's filelistbut have not been reinstalled duringa rebuildand thus couldbe considered obsolet / orphaned

Installing or Updating a Package From Source

Installingor updating a single package can be done using the regular automated buildsystem using Build-Pkgor Emerge-Pkg, forexample:

./scripts/Emerge-Pkg package

This willbuildand installthe package withits defaultconfigurationin the current system's root. Optionallya differentroot locationcan be specified withthe argument '-root'or the argument '- update' can be used to let the Build-Systembackup e.g. modifiedconfigurationfiles and restore them after the build. Section the section called “Buildinga Single Package” includes more details about the twoscripts.

Installing or Updating a Binary Package

The STONE utilityalso allows you to install/update or remove packages using the same GUI as used during the installation.The gasgui whichis executed fromwithinthe STONEmodule uses the T2 mine.

Ifyou want to manuallyextract fileson a non-T2system you mightneed to installmine manually:

tar xvIf download/mirror/m/mine-$ver.tar.bz2
cd mine-ver
make USE_GAS=0

Just runningmine printsthe usual usage information.

To installa gem package, specifythe argument '-i'to installthe specified package. Ifyou want to overwritemodifiedfiles- e.g. configurationfiles,specifythe option'-f'(force).

mine -i package.gem

Removing a Package

To remove a package just use the mine withthe argument '-r'.It does not matter whether the package was builtfromsource or installed using mine since the two methods leave the same meta informationinthe /var/admpackage files.

mine -r package

Anotherwayis to use the informationin/var/adm/flistsdirectly,forexample:

cat /var/adm/flists/package | cut -d ' ' -f 2 | xargs rm -f

Though you are advised to be very careful using this example, since e.g. your modifiedfiles are removed and ifyoursystem has evolvedyou mightdelete filesyou didnot intend to delete!

Installation

Consistency Checking of an Installed Package

For maintenance or security reasons it might often be useful the check the system files for modifications.The mine has an option '-y'to check the checksum data in /var/adm/md5sum withthe filepresent inthe system. Ifno package is givenallpackages willbe checked.

mine -y package
mine -y # no argument to check all packages

Alsointhis use case itis possible to use the /var/admdata manually:

cd /
md5sum --check /var/adm/md5sums/package | grep -v OK

Installation

Chapter 8. Configuration

Boot Loader

The boot-loader is responsible to load the operating system kernel into the system memory, either froma hard-disk, via networkor other media. Aftera successful load it passes the controlof execution to the kernel - whichin turn initializesthe hardware and starts up system services includinga possible user interface.

Withmodern T2 Linuxversions the setup toolSTONEshould be able to setup the boot-loader properlyand the system should boot intoT2 Linuxafter the installation.

However there might be some platformwhere STONE is not yet able to configure the bootloader or circumstances where custom adaptations is needed, forexample when other operatingsystems should optionallybe booted.

LILO

Be aware that lilois a quite minimalisticboot-loader. It stores a static block list where to load the kernel images. So everytime you change the configor the kernel images you have to rerun the liloprogram. Modernboot-loaders likeGRUBmightbe a better choice. They can ready the filesystemnativelyand often includea shell-likeinterface to manipluate the wholeconfiguration on-the-fly.

For a better understanding ofLILOplease the LDPLILOHowto\cite{LILOHowto}.

Clean Install

In T2 Linuxthe lilopackage installsa STONEmodule whichcan configureand installliloautomatically.

Configuration Example for Manual Installation

The layout of configurationfile/etc/lilo.confis quite simple. The filemightcontain multipleimage section specifyingthe kernel image to load, withoptionalarguments thereafter. With'root=' the system's root device needs to be specified, 'label='specifies the name used by liloto refer to this configurationand 'read-only'specifies that the root device should be mounted read only by default.So a basic configurationlookslike:

image = /boot/vmlinuz
  root = /dev/ide/host0/bus0/target0/lun0/part2
  label = t2
  read-only

After the configurationwas changed the lilo executeable must be run to update the static block-lists...

GRUB

Grub is a modern boot-loaderwhichis able to read the filesystemnativelyand includes a shelllikeinterface to manipulate the configurationon-the-fly.It onlyneeds to store the block-listfor

the second stage loader (unlikeLILOwhichneeds to store the block-listforeach kernel image - and so need to be rerun after each kernel or configchange).

Clean Install

In T2 Linuxthe grub package installs a STONE module whichcan configureand installgrub automatically.

Configuration Example for Manual Installation

The layoutofconfigurationfile/boot/grub/menu.lstdiffersfromthe usual lilostyle config.

The filemightcontain multiplesections. Each section starts withthe 'title'keywordspecifying the name used by grub to refer to this configuration.The next statement needs to specify the partitiongrub should read the kernel image from.Viathe keyword'kernel'grub set up to load the specified fileforexecution and pass the optionalarguments. The optionalarguments usuallyinclude 'root='to specify the system's root device as wellas 'ro'to configurethat the root device should be mounted read onlyby default.So a basic configurationlookslike:

title T2 Linux
  root (hd1,0)
  kernel /boot/vmlinuz root=/dev/ide/host0/bus0/target0/lun0/part2 ro

Creating a GRUBFloppy Disk

Althoughgrub is one of the most advanced boot-loaders, it sometimes fails to installfrominside a Linuxsystem (e.g. when many IDEor SCSI devices are present and the BIOSdevices can not be guessed - or when floppysupport is enabled in the BIOS but no floppydrive is present). In such a case or for maintenance you mightwant to installgrub froma floppydisk. Firstyou need to create a grub floppyvia:

cat /boot/grub/stage1 /boot/grub/stage2 > /dev/floppy/0

whichoutputs the two grub filesstage1 and stage2 whichare then writtento your floppydrive 0. Itis bootable and can be used to boot or installgrub on defect systems.

Installing GRUBfrom a floppy disk

Aftercreating the boot-diskin the last section you boot this floppyand performthe installation of grub fromout-side of the OS (using grubs native BIOS access when the x86 is running in Real-Mode ...). Do this by entering the followingin the grub shell: (do not forget to substitute the diskand partitionnumber 0 to the ones used on yourworkstation!)

install (hd0,0)/boot/grub/stage1 (hd0) (hd0,0)/boot/grub/stage2 \
        (hd0,0)/boot/grub/menu.lst

Thistellsgrub to installthe stage1 file/boot/grub/stage1 fromthe 1st partitionofyourfirstharddisk into the first hard-disk'sMaster-Boot-Record(MBR).Grub willthen use the stage2 file/ boot/grub/stage2 and the menu file/boot/grub/menu.lstfromthe same hard-diskand partition.

Yaboot

On PowerPC OpenFirmwaremachines, likeAppleNewWorldhardware or newer IBMworksta-

Configuration

tions and servers yaboot is used to load the kernel image. Yaboot falls into the category of new-generation loaders that are able to read filesystemsnatively.

Some care needs to be taken in the way the configurationfileis looked up by the loader. On Apple systems the OpenFirmware loads the kernel image from a specially blessed system folder on a HFS volume - and yaboot (in fact ybin inside a running Linuxsystem) stores the binaryand configfileinside this tinyvolume.

On IBMmachines (likethe RS6000/B50)the OpenFirmwarejust load any data fromthe partitionof type '41PPC PReP Boot'.Since there is not a file-systemstructure on ityaboot can not store informationon it. This is way it just scans all file-systemfor a /etc/yaboot.conffiles and utilizesthe firstmatch ...

Configuration Example for Manual Installation

The layout of configurationfile/etc/yaboot.confis quite simple and simillarto the one used by liloas explained insection the section called “LILO”.

Inadditionsome globaloptions mightbe needed inorder to configureyaboot foryourplatform, for example on AppleNewWorldsystems the bootstrap partition(a tinyHFS format partition) needs to be specified via 'boot='keyword,the defaultOpenFirmwaredevice with'device=',the yaboot partitionvia 'partition='and the OpenFirmwareCHRP script via 'magicboot='.Allof this globaloptions are not needed on IBMPowerPC hardware.

So a basic configurationlooks mostlylikethe one forliloexpect some globaloptionneeded to setup yaboot on AppleNewWorldhardware:

boot=/dev/ide/host0/bus0/target0/lun0/part2
device=hd:
partition=6
magicboot=/usr/lib/yaboot/ofboot

image = /boot/vmlinuz
  root = /dev/ide/host0/bus0/target0/lun0/part2
  label = t2
  read-only

In contrast to lilo,yaboot is able to read the filesystems natively- and so reads the configuration file and the kernel images each time it is executed during system boot-up. There is no need to run yaboot (or more exactlythe bootstrap installationhelper ybin)when the configurationfilechanged. Onlyon Applesystems that boot fromthe HFS volume,itis necessary to run ybinto store a copy ofthe configurationfileon the tinyHFS bootstrap volume.

SILO

On SPARC and UltraSPARC workstationand server systems, silo is used to load the kernel image.

Silofallsintothe category ofnew-generation loaders that are able to read filesystemsnativelybut silo onlysupports ext2, iso9660 and ufs filesystems. So the choise forthe filesystemholdingthe kernel images is quite limitted...

Clean Install

InT2 Linuxthe silopackage installsa STONEmodule whichcan configureand installliloauto-

Configuration

matically.

Configuration Example for Manual Installation

The layout of configurationfile/etc/silo.confis quite simple. The filemightcontain multipleimage section specifyingthe kernel image to load, withoptionalarguments thereafter. With'root=' the system's root device needs to be specified,'label='specifies the name used by siloto refer to this configurationand 'read-only'specifies that the root device should be mounted read only by default.So a basic configurationlookslike:

image = /boot/vmlinux64.gz
        root = /dev/ide/host0/bus0/target0/lun0/part2
        label = t2
        read-only

A quite unique feature of silo are architecture dependent kernel images. The architecture comma separated and specifiedinbrackets ('[]')behind the image keyword:

image[sun4u] = /boot/vmlinux64.gz
        label = install
        initrd = /boot/initrd.img

image[sun4c,sun4d,sun4m]=/boot/vmlinux.gz
        label=install
        initrd=/boot/initrd.img

Usingthis feature, itis possible to create CDs boot-able on 32bitand 64bitSPARCsystems.

The siloexecuteable must onlybe run when silois firstinstalledintothe boot sector.

ABoot

On AlphaworkstationswithSRM, aboot is used to load the kernel image. Abootfalls into the category of new-generation loaders that are able to read filesystems natively- but aboot only supports ext2, iso9660 and ufs filesystems. So the choise forthe filesystemholdingthe kernel images is quite limitted...

Configuration Example for Manual Installation

The layout of configurationfile/etc/aboot.conf differs from the usual lilostyle config - and is reallysimple.

Itjust contains a listof images to load starting witha unique number forlater reference, forexample at the SRM prompt - separated by a colon the partition containing the kernel image must be specified followby the kernel filenameand optionalarguments. So a basic configurationlookslike:

0:2/vmlinuz root=/dev/ide/host0/bus0/target0/lun0/part2 ro

Ihave no root and Iwant to scream

Ifyour kernel yields the error message 'Ihave no root and I want to scream', the root device

Configuration

containingT2 Linuxis not properlydefined in the boot loader configurationfile.Doublecheck if it is correct - most boot loaders allowto specify such parameters at run-timeso you can try a variantbefore you writeitintothe configurationfile.

Linux Kernel

The Linuxkernel is the core of the GNU/Linuxsystem. Upgradingthe kernel is a normal process one should perform every few months when a new stable release is released withbug fixes or even security fixes. Anotherreason mightbe to test the development versions of the kernel e.g. to take advantage of new drivers or optimizations- or just to validate the development-state or help bug-hunting.

We strongly suggest to use the T2 Linuxkernel packages because you willmiss some T2 Linuxspecific features or hot-fixesnot yet in the officialkernel. Also a lot "third-party"kernel modules, such as W-LAN,webcam and virtualizationdrivers are builtin the T2 controlledkernel buildautomatically.You can update the kernel by just buildingit via ./scripts/Build-Pkgor ./scripts/Emerge-Pkgas usual.

Configuration

The configurationforthe kernel is performedautomaticallyby parsing and mergingthe various configurationsources: the version of the package itself, architecture specific options, target specific options and user supplied values. You can define custom kernel configuration- and even disable the automatics - using ./scripts/Config.The kernel options are located in the expert section named 'LinuxKernelOptions'.The possible styles ofconfigurationgeneration are:

( ) Do not perform any automatic kernel configuration
( ) Perform normal kernel configuration without modules
(X) Perform normal kernel configuration including modules

'Donot perform any automatic kernel configuration'willuse the static configurationthe user must supply either adding the rules in the configurationmenu or by placing them manuallyin config/$id/linux.cfg.The last twooptions willuse the fullT2 Linuxfacilitiesto generate the configurationautomatically- and so willalso merge in user-supplied rules. 'Performnormal kernel configurationincludingmodules'is the default.

For furtherinformationon howto compilethe Linuxkernel see \cite{KernelHowto}.

Managing Filesystems and Files

This chapter gives you an introductionhow Linuxsystems handle devices, filesystems as well as users, groups and permissions.

It is a very simple topic and it is good to fullyunderstand this topic when handling your data stored inthe filesystems.

Filesystems

The firstthing to understand whiledealing withthe Linuxfilesystem is that everythingcan be accessed as a file.Even system resources and hardware has a filerepresentation that is used to access it.Those special filesusuallylivein/dev.

The second thingto knowis that all filesare addressed in a tree whichstarting locationforall filesis '/'- whichis pronounced 'root'.

Configuration

Anyfilesystem,be itstored on a removeable floppydisk, a CD-ROM,fixedhard disc, ZIPdisk, USB or IEEE1294disk or stick or a networkresource can be attached to any point inside this tree hierarchy. The attach process is called 'mounting'and the directory the filesystem is mounted on is called 'mount-point'.

Itis common practice to store '/usr'or '/home'on differentfilesystemsforperformance or maintenance reasons. Also removable media is usually mounted into '/mnt'- for example '/ mnt/floppy'or '/mnt/cdrom'.

The command to mounta filesystemto a directoryis:

mount [-t fstype] something somewhere'

The filesystemtype is normallydetected automaticallyand specifyingitis optional.

Filesystems that are always available can be automaticallymounted when the systems boots up. Whichfilesystems are mounted at boot-up is controlledby /etc/fstab. Allof the mounted filesystemsget unmounted at shutdown and must be remounted at startup.

The layoutof /etc/fstab is very simple. Itlists the device name - the source, followedby where in the filehierarchyitgets mounted - the mount-point,as wellas the filesystemtype alogn with some more options:

# Device Mountpoint FStype Options Dump Pass#
/dev/discs/disc0/part1 swap swap defaults 0 0
none /dev devfs defaults 0 0
none /proc proc defaults 0 0
/dev/discs/disc0/part2 / auto defaults 0 0
/dev/discs/disc0/part3 /home auto defaults 0 0
/dev/cdroms/cdrom0 /mnt/cdrom iso9660 ro,noauto 0 0

The process (/proc)and device (/dev) filesystem(see \cite{devfs})do not have a source specifiedsince they are virtuallycreated inside the kernel.

The swap partitiondoes not have a mount-pointsince itis not part of the filesystem- used exclusivelyused by the kernel as temporarystorage forvirtualmemory.

The FStype tells the system how the partitionis formatted. Usual filesystems used as system root include: exT2, ext3, reiserfs or xfs. But normallythe type can be automaticallydetected and thus auto can specified.

The options 'default'specifies that the partitionshould be mounted using system defaults: that is read/write-able.The 'ro'optionon the CDdrivedeclares itread only.The additionaloptionof 'noauto'indicates that this partitionshould not be automaticallymounted at boot up.

YourT2 Linuxsystem should list some more filesystems like'/dev/pts'and '/dev/shm'which are used for pseudo-terminals and shared-memory. They are automaticallycreated by stone and can normallybe leftuntouched.

Permissions, Users and Groups

Unixsystem are based on a very strong security model, the user must have the correct permission forany kindof operation. Each filehas three permission sets. One forthe owner, one for the group and one for everyone else. One set of permissions describe the possibilityto read, writeor execute the file.Often one set is displayed as a row of letter in the form 'rwx':

Configuration

where 'r'stands forread access, 'w'forwriteaccess and 'x'forthe possiblityto execute the file or enter the directory.A missing access right is replace by a -. Another form of notation is a octal number you get by 'r-bit*4+ w-bit*2+ x-bit'.like"6"for 'rw-'.To formthe three sets they are also put intoa rowlike:"660"meaning the same as 'rw-rw----'.

Since the device-nodes in /dev are some kindof filetoo, these permissions are also used for hardware access via these device-nodes. So foraccessing a IDE/SCSIdevice (e.g. a cd-writer or ZIP),sound-card or other hardware devices the user must have the permissions (the right) to do so.

The persmissions are manipulatedwiththe followingtools:chmod(8),chown(8),chgrp(8).

Where chown can also modifythe group in one set. They are specified spererated by a colon (forhistoricreasons a dot '.'is also possible, but it should be avoided and of course does not workwithowner names containinga '.'):

chown rene:users t2-article.pdf

The system users and groups are edited via:useradd(8), userdel(8), usermod(8) groupadd(8), groupdel(8),groupmod(8)- or by using the appropriated STONEmodule.

Why Should a User Bother?

Because even at normal workstation- even at home where only one person might use the computer - securityis a must inthe todays networkedworld.

Imagingeveryone could just read or even writedata on your computer!Electronicmail,financialdata, pictures or audio filesare personal propertythat needs to be protected.

Additionallya normal user should not be able to accidentallydamage the operating system by replacing or removing an important system file - the operation should stay intact regardless whatever the user mightapplyto the system.

Ofcourse the same especiallyapplies to real networkedenvironmentincompanies.

To access any kindof hardware or data you must have the permissions to do so. For example by defaultin T2 Linuxthe sound-card devices are usable formembers of the group sound, the video4linuxvideo devices can be utilizedby users in the group video, and so on. Make sure you are a member ofthat group before complainingsomething does not work!

U/dev

U/dev is a user-space implementationto manage the special device-nodes in the /dev directory on your root filesystem.Kerneldevice drivers register kobjects, whilethe informationsare exported via a virtualfilesystemto /sys a u/dev daemon receivs event notifications(via a netlinksocket) and creates the device-nodes accordingly.

Whatis special?

Withu/dev you willonly see the device-node that are present on your system (as it also was the case with DevFS formerlyused by T2) and you can configure persistent and humanreadable names like/dev/ide/host0/../discin contrast to /dev/hda or to avoid long names group all discs in /dev/discs. The enforcement of persistent names for example allowsto make sure that one device is always accessed via an given name no matter in whichorder the devices

Configuration

are powered up or plugged intothe computer.

Configuration

TODO

Permission Configuration

TODO

Hotplug Hardware Configuration

Since version 2.0, T2 Linuxincludes an automatic hardware detection and configurationsystem, includingconfigurationofdevices plugged intothe system at run-time.

Since hotplug++is exclusivelydesigned around the hotplug mechanism of recent Linuxkernels the system recognizes devices in the same way whether they where present during system boot-up or added to a running system. This is a major improvementover other systems where this twouse-cases have a differentcode path and thus leading to inconsistencies.

The functionalityof hotplug++ is quite trivial:When a new device is detected, hotplug++ matches its various ID'sagainst the available kernel modules. Ifa kernel module is found user configurationsare checked and the resulting actions are executed. At system startup those hotplug events are synthesized for the hardware already present and thus resulting in exactly the same configurationand behaviorwhenever the device is added or present inthe system.

It is possible to force the load of modules fora given subsystem - or to 'blacklist'certain modules that are either unwanted or knownto malfunction.

For some subsystems, forexample USBor ieee1394 (also knownas Firewireor iLink)the action might include to set the permission of device files for access by user-space application such as SANEand GPhoto.

The listofsubsystems includes:pci,isapnp, macio, usb, ieee1394, net and scsi.

Configuration Files

Aside the Linuxkernel module map files hotplug++reads the blacklistfrom/etc/conf/blacklist which can contain comments prefixed with a hash ('\#')and otherwise contain one module name per line.

Initrd

Initialramdisks, in short initrd,are used in Linuxdistributionsfor some time now to keep the core kernel slickand loadable and stillall drivers (modules) available to boot on a given hardware.

Incontrast to other distributions,such as even includingRed Hat Enterprise Linux,the T2 SDE comes withan initrdimplementationthat ships all IDE,SCSI, ... modules by default that ever could be useful to boot a machine as wellas associated automatic hardware detection. This has the bigadvantage that the underlyinghardware is exchangeable withoutthe need to tinker withthe initrd- whichby design runs ina rather minimalenvironmentto keep the size at a minimumand thus is nothingan end users want to get intouch with.

Additionallythe T2 initrddoes not contain a static binary,script or Red Hat'scommonlyfound

Configuration

1Versionbefore T2 2.1 as wellas ROCKLinuxstore the configurationin/etc/network/.

special purpose nash interpreter. Instead it uses a staticallylinkedpdksh shell and real hardware detection utilizingour hotplug++program. Allin allthis setup does not onlyallowa T2 installationto boot withoutan initrdregeneration or when the underlyingsystem hardware is exchanged (such as on system defect). Italso offers a sensible fallbackforthe user in formof a normal shell - for example when the root filesystem can not be found for whatever reason (compettingimplementationsusuallyjust let the kernel panic inthis situation).

Configuration and Regeneration

When a Linuxkernel is builtby the T2 buildsystem the generic initrdis automaticallygenerated.

To manually regenerate the initrda script under the commonlyknown name mkinitdcan be used. Withoutarguments it willgenerate the image forthe currentlyrunningkernel. Optionally a specific kernel version can be specified to generate an image for another than the running kernel. The argument -R allows the specificationof another directoryas system root - usually this is just used by T2 duringcross builds,but can also be handy forthe use inrescue environments as well.

Network Configuration

Since version 2.0 T2 Linuxincludes a sophisticated network configurationframework- which can also be easily extended. The frameworkincludes the usual basic configuration,multipleinterfaces, multipleprofiles, DHCP, wireless and basic firewalling,as well as the execution of scripts.

It is fairlyeasy to setup very complex and very simple setups, 'feelsgood'when workingdirectly with an ASCIIeditor on the configurationfiles and easily integrates in a more or less coloredconfigurationGUI(such as stone).

The user can supply an external script to detect the profile to be used automatically (e.g. based on MACaddresses or ESSID'sinthe air).

Configuration File

The network configurationis stored in /etc/conf/network1. The file consists of keywords followedby associated values, parsed on a per linebasis.

Keywords Recognized by the Basic Module

The basic moduleparses the configfileand recognizes the basic keywordsinit.

• auto ifname(profile,profile2,...) ...

Lists those interfaces which should be set up automaticallyat boot up (list evaluated from left to right)and shut down on system shutdown (fromrightto left).Allinterfaces not listed here must be set up or shut down manuallyusing ifupand ifdown.The 'auto'keywordmust be used before the first'interface'directive.

• forward

Ifused, forwardingbetween interfaces willbe activated at boot up and the host may be used

Configuration

as gateway between two networks. The 'forward'keywordmust be used before the first'interface'directive.

• interfaceifname(profile,profile2,...)

Opens an interface section withname 'ifname'.Everythingafter the interface statement and before the next interface statement is the configurationforthat specificinterface 'ifname'.All directives withinan interface section are evaluated from the first to the last. The resulting configurationis stored in a prioritytable to achieve a reasonable evaluation when the interface brought up or shut down. For example firewallrules are set up before the interface is enabled, or wireless configurationsare set before the IP address is configured.

• scriptfilename[parameters ]

Execute the specified script 'filename'withthe given parameters. The parameter 'up'is inserted as firstparameter when the interface is set up and the parameter 'down'is inserted when the interfaceis shut down.

• run-upfilename[parameters ] • run-downfilename[parameters ]

Run the given command 'filename'withthe given parameters when the interface is set up or shut downrespectively.

Keywords Recognized by the DHCPModule

The DHCPmoduleallowsto binda DHCPclientto an interface.

• dhcp

Enables configurationofthe interfaceusing the DHCPprotocol.

Keywords Recognized by the DNSModule

The DNS module provides a facilityto re-create the /etc/resolv.confin a interface and profile depended way.

• search domain-list

Ifpresent, the file/etc/resolv.confwillbe truncated and the domain-listadded as search list. The search listwas designed to make the users livesa littleeasier by saving them some typing.The idea is to search one or more domains fornames givenby the user that mightbe incomplete - that is, that mightnot be fullyqualifieddomainnames. Multipleoccurrences are not allowedbut usage inside an interface sections to allowthe interface and profiledepended re-creation of/etc/resolv.confis possible.

• nameserver ip-address

If present, the file/etc/resolv.confwillbe truncated and the ip-addresses added as name-

Configuration

servers. Multipleoccurrences are allowed.

The keywordis also allowedinside an interfacesections to allowthe interfaceand profiledependent re-creation of/etc/resolv.conf.

In most implementations(includingthe GNUC Library- glibc)the occurrence of the nameserver keywordis limitedto some constant - often 3.

• hostname name

Allowsdynamicconfigurationofthe system's hostname. Itdoes not change the static configuration(stored in/etc/HOSTNAME).

For expert and rare use only!

• domainname name

Allowsdynamicconfigurationofthe system's domainname.

This action does rewrite /etc/hosts since the fileis used to determine the system'sdomainname. For expert and rare use only!

Keywords Recognized by the Iproute2 Module

The iproute2 module provides the keywords to assign an interfaces IP address and the gateway.

• ipip-address/netmask-bits

Set the given ip and netmask in CIDRnotation (e.g. 192.168.5.1/24) when the interface is set up, remove all IPs from the interface when the interface is shut down. Of course the keywordcan be used multipletimes to set multipleIPs foran interface.

• route target[/prefix]nexthop [metricM][... ]

Set a route to the networkor host specifiedviatarget[/prefix]vianexthop.

As optional parameters specifing metric M is supported - as wellas passing any option ip supports. Of course the keywordcan be used multipletimes to set multpleroutes for an interface.

• gwnexthop | [metricM][... ]

Set the given gateway when the interface is set up, remove the gateway when the interface is shut down.

As optional parameters specifing metric M is supported - as wellas passing any option ip supports.

Configuration

Keywords Recognized by the Wireless-tools Module

The wireless-toolsmoduleprovidesmost parameters ofthe iwconfigutility.

• essid any • essid name

Set the ESSID (or NetworkName - in some products itmay also be called DomainID).The ESSIDis used to identifycells whichare part ofthe same virtualnetwork.

• [nwid| domain]name • [nwid| domain]off

Set the NetworkID(in some products it is also called DomainID).As all adjacent wireless networks share the same medium,this parameter is used to differentiatethem (create logical collocatednetworks)and identifynodes belongingto the same cell.

• freqfrequency • channel number

Set the operating frequency or channel in the device. Value below 1000 are the channel number, value over this is the frequency in Hz. Youmust append the suffixk, Mor G to the value (forexample, '2.46G'for2.46 GHzfrequency),or add enough '0'.

• sens value

Set the sensitivitythreshold. Thisis the lowest signal levelforwhichwe attempt a packet reception, signal lowerthan this are not received. This is used to avoid receivingbackground noise, so you should set it according to the average noise level. Positive values are assumed to be the raw value used by the hardware or a percentage, negative values are assumed to be dBm.

• mode [Managed | Ad-Hoc]

Set the operating mode of the device, which depends on the network topology.The mode can be Ad-hoc (network composed of only one cell and withoutAccess Point), Managed (node connects to a networkcomposed ofmany Access Points, withroaming), • ap mac-address • ap any • ap off

Force the card to register to the Access Point given by the address, ifit is possible. When the qualityofthe connection goes too low,the drivermay revert back to automaticmode (the card findsthe best Access Pointinrange).

• nickname

Set the nickname, or the station name. Most 802.11 products do define it, but this is not used as far as the protocols(MAC,IP, TCP) are concerned and completelyaccessory as far as configurationgoes.

• rate [value [auto ]]| [auto ]

Configuration

For cards supporting multiplebit rates, set the bit-rate in b/s. The bit-rate is the speed at whichbits are transmitted over the medium, the user speed of the linkis lowerdue to medium sharing and overhead. Youmust append the suffixk, Mor G to the value (decimalmultiplier: 10\^3, 10\^6 and 10\^9 b/s), or add enough '0'.Values below 1000 are card specific, usuallyan indexinthe bit-ratelist.Use auto to select the automaticbit-ratemode.

• rts [value | off]

RTS/CTSadds a handshake before each packet transmission to make sure that the channel is clear. This adds overhead, but increase performance in case of hidden nodes or large number of active nodes. This parameters set the size of the smallest packet for which the node sends RTS, a value equal to the maximumpacket size disables the scheme.

• frag[value | off]

Fragmentation allows to split an IP packet into a burst of smaller fragments transmitted on the medium.Inmost cases this adds overhead, but in a verynoisy environmentthis reduces the error penalty. Thisparameter sets the maximumfragmentsize.

• [key | enc ]off| on • [key | enc ]key [open | restricted ]

Used to manipulateencryptionor scramblingkeys and securitymode. To set the current encryption key, just enter the key in hex digits as XXXX- XXXX-XXXX-XXXXor XXXXXXXX.To create the hash out of a plain text passphrase the text must be prefixedwith's:'. 'off'and 'on'disable and reenable encryption. The security mode may be 'open'or 'restricted',and its meaning depends on the card used. Withmost cards, in open mode no authenticationis used and the card may also accept nonencrypted sessions, whereas in restricted mode only encrypted sessions are accepted and the card willuse authenticationifavailable.

• power periodvalue • power value unicast • power timeoutvalue all • power off • power minperiodvalue [max periodvalue ]

Used to manipulate power management scheme parameters and mode. To set the period between wake up, enter period 'value'.To set the timeoutbefore going back to sleep, enter timeout‘value'.Youcan also add the min and max modifiers.Bydefaults, those values are in seconds, append the suffixm or u to specify values in milliseconds or microseconds. Sometimes, those values are withoutunits.

• txpowervalue • txpoweroff| auto

For cards supporting multipletransmit powers, set the transmit power in dBm. If W is the

Configuration

power inWatt,the power indBmis P = 30 + 10.log(W).Ifthe value is postfixedby mW,itwill be automaticallyconverted to dBm.

• retryvalue • retrylifetimevalue • retryminlimitvalue [max limitvalue ]

Most cards have MACretransmissions, and some allow to set the behaviour of the retry mechanism. To set the maximumnumber of retries, enter limit‘value'.This is an absolute value (withoutunit).To set the maximumlength of time the MACshould retry, enter lifetime ‘value'.Bydefault,this value is in seconds, append the suffixm or u to specifyvalues in milliseconds or microseconds.

• commit

Some cards may not apply changes done through Wireless Extensions immediately(they may waitto aggregate the changes or apply itonlywhen the card is brought up via ifconfig). Thiscommand (when available)forces the card to applyallpending changes. However,normallythis is normallynot needed.

Keywords Recognized by the Iptables Module

The iptables moduleprovidesa simplefirewallfacilityusing the recent Linuxfirewallingutility.

• accept ( all| ( tcp | udp ) port) | ( ipaddr ) • reject ( all| ( tcp | udp ) port) | ( ipaddr ) • drop ( all| ( tcp | udp ) port) | ( ipaddr )

Addthe givensimplefirewallingrules. When there are any 'accept','reject'or 'drop'statements in an interface section, the iptables module automaticallyadds a chain named 'firewall-ifname' to the iptables 'filter'table and adds a jump to that chain into the 'INPUT'chain using the incominginterface as condition. All'accept','reject'and 'drop'statements add rules to that chain. Those statements are executed before the other statements in the interface section when setting up the interface and are executed after the other statements when shutting down the interface. When 'udp'or 'tcp'is used a port must be specified. A textual port description as specifiedin/etc/services, such as 'ssh'or 'http',is also possible. 'Accept','reject'and 'drop'directlylinksto the associated netfiltertarget. When shutting down the interface, the chain 'firewall-ifname'is simplyflushed and removed fromthe iptables configuration. See the section called “DHCPand Basic Firewalling”forexample descriptions.

• masquerade

Enable a special formof 'SNAT'(Source NetworkAddress Translation)foruse withdynamic dialuplinks.

Configuration

• clamp-mtu

Automaticallyclamp the MSS value to (path_MTU- 40). Mostlyfor use withmasqueraded Cable or DSL modem connections, where PPPoE (Point-to-Point-tunneling-Protocolover Ethernet) withthe resultingloss ofthe effectiveMTUis used.

Keywords Recognized by the PPP Module

The PPP moduleprovidescontrolover Point-to-Point-tunneling-Protocoldaemon.

• ppp tty-name[speed ][pppd-cmd-args ]

The ppp keywordstarts the configurationof pppd for use over the tty specified. Optionally the speed (e.g. 115200 for serial modem lines) and additionalcommand line arguments for the pppd daemon can supplied.

• pppoe

The pppoe keywordenables the use ofPPP over Ethernet forDSLor cable connections. • ppp-defaults

When ppp-defaults is specified reasonable default values are used for the ppp connection. The defaults are: noipdefault,noauth, hide-password, ipcp-accept-local,ipcp-accept-remote, defaultroute and usepeerdns - this willlet the ppp daemon accept any IP address, set the defaultroute, utilizethe nameservers supplied by the peer.

• ppp-speed-defaults

When this option is present additional defaults are used that are mostly used to improve speed and latency on fast links:default-asyncmap, noaccomp, nobsdcomp, nodeflate, nopcomp, novj, novjccomp and ktune. In addition lcp-echo-interval is set to 20 and lcpecho-failureto 3.

• chat-defaults

The keywordinitializesthe use ofa chat scriptto talkwitha modem. • chat-init

Withchat-initthe modem initstringcan be supplied - forexample: "at&d2&c1"; • chat-dial

Viachat-dialthe modem dialsequence is set - forexample: "atdt0192075" • ppp-on-demand idle-time-in-seconds

Use of 'ppp-on-demand'configureson-demand connection initiationas withan idletime given as firstargument.

• ppp-optionallpossible ppp options

Via'ppp-option'any pppd optioncan be specified,includingthe most importantones: • user username

Configuration

Specifies the username forauthenticationwiththe peer. • password password

Specifies the password forauthenticationwiththe peer. • defaultroute

Sets the system's defaultroute to the remote peer address. • usepeerdns

Queries the peer forup to twoDNSservers. Those are used to rewritethe resolver configurationin/etc/resolv.conf.

For the other, seldom used option,please refer to the pppd(8)man-page.

Profiles

Interface names in the 'auto'and the 'interface'statement can be followedby a comma-sep-arated listofprofilenames inparentheses. Incase rocknet is executed withthe 'auto'keywordas interface, onlythose interfaces are used whichdo have the current profilespecifiedor no profileat all. In case rocknet is executed witha real interface specified, an interface section is used ifithas no profilespecifiedor the current profileis giveninthe profilelist. The current profileis stored in/etc/conf/network-profile.

Configuration Examples

Thissection present some examples to outlinethe flexibleconfiguration.

Defining WwoInterfaces and Enabling Forwarding

Definingmultipleinterfaces and enabling forwardingbetween them is prettyeasy:

auto eth0 eth1
forward
interface eth0
        ip 192.168.1.1/24
        ip 192.168.2.1/24
interface eth1
        ip 192.168.100.99/24
        gw 192.168.100.1

DHCPand Basic Firewalling

Nowwe enable DHCPand add basic firewallingrules:

auto eth0

Configuration

interface eth0
        dhcp
        script dyndns.sh # update dyndns
        accept ip 10.10.0.0/24 # office
        accept ip 192.168.0.0/24 # home
        accept tcp 80 # webserver is open
        reject all

Viathe scriptkeywordwe add a scriptto update the IP address at the DynDNSservice.

Introducing Profiles

A more complex configurationintroducingprofiles.Here eth0 is specified to be automatically configuredin any profileand eth1 willonlybe set up automaticallyon bootup when the office profileis active:

auto eth0 eth1(office)

interface eth0(home)
        ip 192.168.69.15/24
        nameserver 192.168.69.1
        search localnet

interface eth0(office)
        allow ip 10.10.0.0/16 tcp ssh
        reject all
        dhcp

interface eth1(office)
        essid 'Blubb'
        key 'I@mCo0l'
        drop all
        dhcp

DSLor Cable PPPoE Setups

For use withDSLor cable modems a PPP configurationis needed. Usuallythe followingsmall configurationshould be enough to configuresuch an networkinterfaceincludingmasquerading and a tinyfirewallrule (to drop allfromthe outer world):

auto eth0 ppp0
forward

interface eth0
        ip 192.168.1.1/24
        accept tcp ssh
        reject all

interface ppp0
        ppp eth1
        pppoe options
        ppp-defaults
        ppp-option user "ISP-username"
        ppp-option password "ISP-password"
        clamp-mtu
        masquerade
        reject all

Configuration

This willsetup the PPP interface 'ppp0'using PPPoE over the ethernet device 'eth1'withdefaultvalues. The system's defaultroute willbe adapted forthe PPP connection and the resolver file/etc/resolv.confwillbe rewrittenifthe peer yieldsDNSservers.

Command-line Tools

There are twosimplecommand linetools:

ifup interface [ profile ] [ -force ]
ifdown interface [ profile ] [ -force ]
ifswitch profile

The firstparameter is the name of the interface whichshould be configured,the second parameter (whichis optional)is the profilename to be used whilereading the configuration.Ifthe 2nd parameter is missing, the content of /etc/conf/network-profileis used. The new profilewill be automaticallywrittenintothis file.

Per default the programs willonly activate interfaces that are not already marked active any onlydeactivate interafesc that are marked active. Ifyou need to overwritethis behaviour use '- force'.

Tricking With Pseudo Interfaces

It'spossible to define non-existinginterfaces such as 'firewall'in the configurationfile.Itwould result to errors ife.g. the 'ip'statement wouldbe used inthose interface sections - but itis possible to use the 'script'statement in those pseudo-interfaces to e.g. setup complexfirewallusingthe framework.

Compatibility

The program names ifupand ifdownare used on many distributionsas small helpers to set up or shut downinterfaces - and are already wellknown.

The file/etc/conf/networkhas a verysimilar'feeling'as Debian's/etc/network/interfacesand so itshould be prettyeasy especially forDebian users to get used to T2 Linuxbased distributions networkconfiguration.

The whole network frameworkis very differentfrom RedHat's /etc/sysconfig/network/and is also likelyto be differentfromwhatever SuSE is using forthe same purpose.

NFS (Network File System)

NFS comes in handy when wantingto run a filesystem of a remote host, forexample to have allT2 tar-ballscentrallystored, or to save space duringthe buildphase ofT2 (the chroot environment can workfroma mounted filesystem).

Mounting a NFS Export

Make sure to have NFS compiledinto the kernel (see the section called “LinuxKernel”) in T2 Linuxitis enabled by default.

Start up the portmapper and NFS on the server:

Configuration

rc portmap start
rc knfsd start

Edit/etc/hosts.allowto allowforyourclient:

portmap: clienthost

Addan NFS exportentryto /etc/exports, forexample:

/mnt/data 192.168.2.4(ro,sync)
/mnt/data localhost(rw,sync)

Re-export:

exportfs -r

Mountthe filesystem on the client(make sure portmap is running):

mkdir /mnt/remote
mount remotehost:/mnt/data /mnt/remote

Check the /var/log/messages fileifyou don'tsucceed.

Note: NFS is quite fuzzyabout DNSlookups. Itis less complicatedto have static IP configurationforthe beginning.

CD-Writing

CDburningworksveryreliable- but IDEwritersmightneed some extra care to be usable.

Some years ago some people in the Linuxcommunitydecided that the SCSI layer should be the uniformlayer to directlyaccess non-diskdevices in Linux.So up-to Linux2.6 you need an SCSI emulationdriverin order to access the IDEwriter.Since the last Linux2.5 Linuxkernels and an updated cdrecord itis possible to access IDEwritersdirectlywithoutany need of SCSI emulationinbetween.

Which Driver to Use?

Most T2 Linuxtargets include the 'ide-scsi'drivercompiled into the 2.4 kernel and the native 'ide-cd'onlycompiledas module. So as default the ide-scsi driverwillbe used for CD drives. Andyou should not have any problem- and skipthe next paragraphs ...

Ifyou have a kernel with'ide-cd'compliedin - or ifyou onlywant to use the 'ide-scsi'module for the CD writerand the 'ide-cd'for the other normal CD drives for performance reasons you need to tell the kernel to reserve the one IDE device for the 'ide-scsi'module - otherwise it couldnot determine whichone itshould prefer and just use the firstmatch: 'ide-cd'.

The reservation is done via the kernel parameter 'hdc=ide-scsi'- where 'hdc'is the old-style name of the device. The parser for this options is rather simple and DevFS names - or other user-space mapped names - are not supported at this early boot-up stage. To determine the old-stylename the filesin/proc/ide/or /usr/doc/linux24/devices.txtmightbe a help.

How to Burn a WawISO9660 Image?

Configuration

The low-leveltoolto writeISO 9660 (CD)images is cdrecord. Normallyyou want to specify at least the device node, the speed, whether you want to blanka CD-RWand ofcourse the fileto be written:

cdrecord dev=/dev/scsi/host0/bus0/target0/lun0/generic \
speed=8 t2-6.0.0-x86_cd1.iso

where 'dev='specifies the generic SCSI device to use, 'blank=fast'would specify to blank a CD-RW(where 'fast'onlyblanks as less as possible and e.g. 'all'wouldblankthe wholedisc), '- v'wouldincrease the verbosityto report more information,'speed=8'specifies the writespeed to use and the last parameter must be the image fileto be writtenonto the disc.

CFEngine - a Configuration Engine

WhileCfengine has, by itself,littleto do withT2 Linuxit is worthpaying attention to in a postinstallationcontext.

T2 users update early and often and therefore findthemselves doing repetitious configuration work(system administratorsmake a full-timejobofit).Cfengine,created by MarkBurgess, is a medicineagainst repetition.

You can set your system(s) up in such a way that you install T2 Linuxon a fresh partition, mount the Cfengine scripts and reconfigureyour machine(s) likebefore. Withoutmanual intervention.Interesting?

That is especiallyinterestingwhen you have to administerseveral machines.

This followingsubsection just give a quickoverview.For more informationread the extensive informationthat comes withthe package (directory/opt/cfengine/share/cfengine/).

Cfengine doesn't use if-then-elseconstructs. Logicallyfunctionalityis grouped in classes (e.g. lanserver, workstation,laptop).

Install

Cfenginecomes as a T2 Linuxextension package. Downloadand buildit:

./scripts/Emerge-Pkg cfengine

Cfengine Configuration Run Run Cfengine:

cfengine -f /etc/cfengine/cfengine.conf -v -n

The -n optiontellscfengine just to test the water. Importantinthis testing phase!

Cron

Configuration

Once you are convincedyourCfengineconfigurationis sane you can run ithourlyusing cron.

Configuration

Appendix A.Partitioning Examples

Since there are many partition-tablelayouts in the wild,the partitioningtools are architecture dependent.

DOS Type Partition Table

ADOS type partitiontable can describe an unlimitednumber of partitions.In sector 0 there is room for the description of 4 partitions (called 'primary').One of these may be an extended partition;this is a box holdinglogicalpartitions,withdescriptors foundina linkedlistofsectors, each preceding the corresponding logicalpartitions.The fourprimarypartitions,present or not, get numbers 1-4. Logicalpartitionsstart numberingfrom5.

There are several *fdiskprograms around that can be used to access and modifythe DOS type partitiontable. Each has its problems and strengths. Youshould choose them inthe order parted, cfdisk,diskand sfdisk.

Indeed, cfdiskis a beautifulprogram that has strict requirements on the partitiontables it accepts, and produces high qualitypartitiontables. Use it ifyou can. Fdisk is a buggy program that does fuzzythings - usuallyithappens to produce reasonable results. Sfdiskis forhackers only.

Apple Partition Map

The Appledisk partitioningscheme was developed in 1986. Itattempted to be forwardthinking as itwas intended to handle drives ofsizes up to several hundred megabytes. Whilethe original intent was to handle various block sizes, in practice only 512 byte blocks are supported. Since the various address fieldsare 32 bits unsigned this means the formatcan handle disks up to 2 Terabytes insize.

Under GNU/Linuxmac-fdiskand pdiskcan be used to manipulatean Applepartitionmap.

For Linuxinstallationon PowerPC you need an additionalspecial bootstrap partitionwhere the boot-loaderwillresist (the MacintoshOpen-Firmwareonlyboots fromHFS partitions).The partitionscan be reallytiny,800kBis the minimalsize ofan Macintoshpartition.

The basic commands in mac-fdiskare 'p'(print),'d'(delete), 'c'(create), 'b'(bootstrap parition), 'w'(write)and 'q'(quit).

Example Session With mac-fdisk

When you installT2 Linuxforthe firsttime, you firstneed to delete the empty partitioncreated MacOS Xwith'dnumber'.Usuallythis is the last partitionsbefore some possiblypresent freespace.

Firstyou should use 'p'(print)to get a listofthe currentlyavailablepartitions:

/dev/hda
Command (? for help): p
/dev/hda
    # type name length base ( size ) system
part1 Apple_partition_map Apple 63 @ 1 ( 31.5k) Partition map
part2 Apple_HFS Mac OS X 16777216 @ 64 ( 8.0G) HFS

part3 Apple_HFS Untitled 2 1600 @ 16777280 ( 20.G) HFS

Block size=512, Number of Blocks=58605120
DeviceType=0x0, DeviceId=0x0

The 'Untitled2'partitionmust be deleted using the 'd'command:

Command (? for help): d
Partition number: 3

The next step is to create the special bootstrap partitionswiththe minmalpossible size macfdiskhas a special command 'b'.So you onlyneed to run the command 'b'and specifyits start.

As withallthe create commands you need to specifya start. For such start and length specifications of partitionssome differentpossibilitiesare available:either enter the real blocknumber (difficultsince you need to compute all the indexes yourself...), the size in kB, MB,GB (only reallyuseful to specifythe length)or by using the boundaries of existingpartitionsusing 'number P'.'Number'is usuallythe last partitioncontainingthe currently'free-space'.

So forthe bootstrap partitionyou usuallyneed 'b3P'to create the bootstrap partitionat the beginningofthe free-space partition3:

Command (? for help): b
First block: 3P

Now you can create the other 'normal'partitions for the swap-space, the '/'(root) file-system and optionally'/home','/usr',... partitions. You need the command 'c'(create) for this which asks for the start and length as wellas a name. A possible scenario creating 128 MBswapspace, a 5GB'/'and allthe rest as '/home'partition:

Command (? for help): c
First block: 4P
Length (in blocks, kB (k), MB (M) or GB (G)): 128M
Name of partition: 'Linux swap'

Command (? for help): c
First block: 5P
Length (in blocks, kB (k), MB (M) or GB (G)): 5GB
Name of partition: 'Linux root'

Command (? for help): c
First block: 6P
Length (in blocks, kB (k), MB (M) or GB (G)): 6P
Name of partition: 'Linux home'

The partitiontable nowshould looklike:

Command (? for help): p
    # type name length base ( size ) system
part1 Apple_partition_map Apple 63 @ 1 ( 31.5k) Partition map
part2 Apple_HFS Mac OS X 16777216 @ 64 ( 8.0G) HFS
part3 Apple_Bootstrap bootstrap 1600 @ 16777280 (800.0k) NewWorld bootblock
part4 Apple_UNIX_SVR2 Linux swap 262144 @ 16778880 (128.0M) Linux native
part5 Apple_UNIX_SVR2 Linux root 10485760 @ 17041024 ( 5.0G) Linux native
part6 Apple_UNIX_SVR2 Linux home 31078336 @ 27526784 ( 14.8G) Linux native

PartitioningExamples

Block size=512, Number of Blocks=58605120
DeviceType=0x0, DeviceId=0x0

Nowyou should - ifyou are sure everythingis ok - save the modifiedpartitionto the disk using 'w'(write)command and quitthe program with'q'to continue the installation.

Command (? for help): w
The partition map has been saved successfully!
Calling ioctl() to re-read partition table.
Syncing disks.
Command (? for help): q

PartitioningExamples

Appendix B. Serial Console

When you have no keyboard/monitorconnection to a box it can be useful to connect a serial cable and talk to the remote machine using minicomor kermit.This short appendix gives informationhow to connect to serial port 1 (COM1),also known as /dev/tts/0. The settings are 9600 bps, no parity,8 bits.

T2 Linuxcomes withserial support inthe kernel.

Inittab

Addthe followinglineto the remote machine's/etc/inittabfile:

S1:12345:respawn:/sbin/agetty -L -i 9600 tts/0 vt100

Ifyour boot-loader offers serial terminalsupport, you mightalso want to setup serial terminal access at this early stage:

Lilo

For liloyou need to add the followinglineto /etc/lilo.confand rerun liloifyou want remove access to lilo:

serial=0,9600n8

Grub

For grub you need to add the followinglines to the /boot/grub/menu.lst:

serial --unit=0 --speed=9600
terminal serial

Aboot, Silo and Yaboot

Since on modern SPARC and PowerPC systems the OpenFirmware already includes serial terminalsupport, siloand yaboot should obtain the terminalfromthe OpenFirmware.

On Alphasystems withSRM,aboot also inheritsthe console fromthe SRM.

On such systems the serial console should workjust out ofthe box.

Connect

Reboot the remote machine, start minicomor kermiton the localbox, set the rightspeeds and you should see LILOcome up.

Appendix C. Copyright

Copyright (c) 2002-2007
René Rebe, Susanne Klaus

This work is licensed under the terms of the 'Open Publication
License' including license option 'B'.

v1.0, 8 June 1999

I. REQUIREMENTS ON BOTH UNMODIFIED AND MODIFIED VERSIONS

The Open Publication works may be reproduced and distributed in whole
or in part, in any medium physical or electronic, provided that the
terms of this license are adhered to, and that this license or an
incorporation of it by reference (with any options elected by the
author(s) and/or publisher) is displayed in the reproduction.

Proper form for an incorporation by reference is as follows: Copyright
(c) <; year>; by <; author's name or
designee>;. This material may be distributed only subject to
the terms and conditions set forth in the Open Publication License,
vX.Y or later (the latest version is presently available at
http://www.opencontent.org/openpub/). The reference must be
immediately followed with any options elected by the author(s) and/or
publisher of the document (see section VI).

Commercial redistribution of Open Publication-licensed material is
permitted.

Any publication in standard (paper) book form shall require the
citation of the original publisher and author. The publisher and
author's names shall appear on all outer surfaces of the book. On all
outer surfaces of the book the original publisher's name shall be as
large as the title of the work and cited as possessive with respect to
the title.

II. COPYRIGHT

The copyright to each Open Publication is owned by its author(s) or
designee.

III. SCOPE OF LICENSE

The following license terms apply to all Open Publication works,
unless otherwise explicitly stated in the document.

Mere aggregation of Open Publication works or a portion of an Open
Publication work with other works or programs on the same media shall
not cause this license to apply to those other works. The aggregate
work shall contain a notice specifying the inclusion of the Open
Publication material and appropriate copyright notice.

SEVERABILITY. If any part of this license is found to be unenforceable
in any jurisdiction, the remaining portions of the license remain in
force.

NO WARRANTY. Open Publication works are licensed and provided "as is"
without warranty of any kind, express or implied, including, but not
limited to, the implied warranties of merchantability and fitness for

a particular purpose or a warranty of non-infringement.

IV. REQUIREMENTS ON MODIFIED WORKS

All modified versions of documents covered by this license, including
translations, anthologies, compilations and partial documents, must
meet the following requirements: The modified version must be labeled
as such. The person making the modifications must be identified and
the modifications dated. Acknowledgement of the original author and
publisher if applicable must be retained according to normal academic
citation practices. The location of the original unmodified document
must be identified. The original author's (or authors') name(s) may
not be used to assert or imply endorsement of the resulting document
without the original author's (or authors') permission.

V. GOOD-PRACTICE RECOMMENDATIONS

In addition to the requirements of this license, it is requested from
and strongly recommended of redistributors that: If you are
distributing Open Publication works on hardcopy or CD-ROM, you provide
email notification to the authors of your intent to redistribute at
least thirty days before your manuscript or media freeze, to give the
authors time to provide updated documents. This notification should
describe modifications, if any, made to the document. All substantive
modifications (including deletions) be either clearly marked up in the
document or else described in an attachment to the document. Finally,
while it is not mandatory under this license, it is considered good
form to offer a free copy of any hardcopy and CD-ROM expression of an
Open Publication-licensed work to its author(s).

VI. LICENSE OPTIONS

The author(s) and/or publisher of an Open Publication-licensed
document may elect certain options by appending language to the
reference to or copy of the license. These options are considered part
of the license instance and must be included with the license (or its
incorporation by reference) in derived works.

A. To prohibit distribution of substantively modified versions without
the explicit permission of the author(s). "Substantive modification"
is defined as a change to the semantic content of the document, and
excludes mere changes in format or typographical corrections.

To accomplish this, add the phrase ‘Distribution of substantively
modified versions of this document is prohibited without the explicit
permission of the copyright holder.' to the license reference or copy.

B. To prohibit any publication of this work or derivative works in
whole or in part in standard (paper) book form for commercial purposes
is prohibited unless prior permission is obtained from the copyright
holder.

To accomplish this, add the phrase 'Distribution of the work or
derivative of the work in any standard (paper) book form is prohibited
unless prior permission is obtained from the copyright holder.' to the
license reference or copy.

Copyright

Index

Symbols

!,31 #!,52 .cache, 33 .conf,32 .desc, 27 .patch, 32 /etc/fstab, 70 /etc/hosts, 75 /etc/resolv.conf,74 [ARCHITECTURE],29 [ARCH],29 [AUTHOR],29 [A],29 [CATEGORY],29 [CF-DEL],30 [CF-PAT],30 [CF-URL],30 [CONF],30 [COPY],28 [C],29 [DEPENDENCY],29 [DEP],29 [DOWNLOAD],30 [DOWN],30 [D],30 [E],29 [FLAG],29 [F],29 [I],28 [KERNEL],29 [KERN],29 [K],29 [LICENSE],29 [L],29 [MAINTAINER],29 [M],29 [O],30 [PRIORITY,30 [PRI],30 [P],30 [R],29 [SOURCEPACKAGE],31 [SRC],31 [STATUS],30 [S],30 [TEXT],28 [TITLE],28 [T],28 [URL],28 [U],28 [VERSION],30

[VER],30 [V],30

A_{aboot, 68}

aboot.conf,68

B_{IOS,54}

Bochs, 21

C_{cdisk,86}

cdrecord, 83 cfengine,84 CFLAGS,36 cvs://,31

D_{dd, 61}

debug.buildenv,25 debug.sh, 25 device-node, 71 DHCP,74 DNS,74

F_{fdisk,86}

finish,39 firewall,78 fixfile,25 fixfilediff,25 ftp://,31

G_{gasgui, 58, 63, 63}

Gentoo, 4 git://,31 group, 70 grub, 65

menu.lst, 65

H_{hook_add, 40}

hook_eval,40 hotplug++,72 http://,31 https://,31

I_{ide-scsi, 83}

ifdown,73, 82 ifswitch,82 ifup,73, 82

initrd,72 inmake, 39 iproute2,75 iptables, 78 ISO,21

L_{lilo,65}

lilo.conf,65 Linux,11

M_{maf-fdisk,86}

masquerade, 78 mine, 63, 63 Minix,11 mirror,17 MMU,11 mount,70

mount-point,69 mounting,69

N_{netconf,73}

NFS, 82

O_{penEmbedded, 4}

OpenFirmware,55, 55 owner, 70

P_{pdisk,86}

postdoc, 39 postflist,39 postinstall,39 postmake, 39 postpatch, 39 PowerPlus, 55 PPCbug, 55 PPP, 79 preconf,39 premake, 39 prepare, 39 prepatch, 39 priority,37 profile,80

Q_{emu, 21}

R_{real-time,11}

ROCKNet, 73 rootfs,52 rsync, 61 RTAI,11

S_{scripts}

Build-Target,19 Cleanup, 20 Config,14 Create-ISO, 21 Download,16 Emerge-Pkg, 21 sdisk, 86 serial console, 89 silo,67

silo.conf,67 SMS, 55 SNAT,78 SPARC,67 stages, 36 stone, 57, 58, 63, 63 svn+http://,31 svn+https://,31 svn://,31

T_{tar, 61}

target, 50

U_{u/dev, 71}

uClinux,11 udev, 71 user, 70

V_{var/adm, 62}

var_append, 38 var_insert,38 var_remove, 38 var_remove_before_regex,38 var_remove_regex, 38

X_{en,21}

Y_{yaboot, 66}

ybin,66

Index