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Software Development StagesSoftware Development Stages

● Source CodeSource Code
● CompilationCompilation
● Binary CodeBinary Code
● ProcessProcess

gcc

xxx.c

xxx

PID



A Simple C CodeA Simple C Code
$ vi newfile.c
#include "stdio.h"
main()
{
    FILE *myfile;
    myfile=fopen("MY.FILE","w");
    fclose(myfile);
}
$ gcc newfile.c
$ ./a.out                       
$ file a.out MY.FILE
$ stat MY.FILE



Another SampleAnother Sample
$ mkdir hw.src
$ cd hw.src
$ vi main.c
int main() {
    printit();
}
$ vi printit.c
#include <stdio.h>
void printit() {
    printf("Hello, world!\n");
}



Another SampleAnother Sample

$ gcc c printit.c
$ gcc c mian.c
$ gcc o hw main.o printit.o
$ ./hw



LibraryLibrary

● Don not reinvent the wheel!Don not reinvent the wheel!
● Shareable functionsShareable functions

Ref. Pge. 79



Library Linking MethodLibrary Linking Method

● StaticStatic
– Enclosed during the compilationEnclosed during the compilation
– PortablePortable
– Duplicate loadingDuplicate loading

● DynamicDynamic
– Only information linked after compiledOnly information linked after compiled
– Environment dependentEnvironment dependent
– Load once and shareLoad once and share



Library ManagementLibrary Management
● ldd commandldd command

– Shows the libraries needed by the commandShows the libraries needed by the command

● ltrace commandltrace command
– Traces the libraries running resultsTraces the libraries running results

● /etc/ld.so.cache/etc/ld.so.cache
– Stores the run time library pathsStores the run time library paths

● /etc/ld.so.conf LD_LIBRARY_PATH/etc/ld.so.conf LD_LIBRARY_PATH
– Location of non-standard library directoriesLocation of non-standard library directories

● ldconfigldconfig
– Updates or shows library pathsUpdates or shows library paths



TarballTarball

● Package archivePackage archive
– Software sourcesSoftware sources
– MakefileMakefile
– ConfigurationConfiguration
– DocumentationDocumentation



Tarball Installation ProcedureTarball Installation Procedure
● DownloadDownload

– wget  http://some.where/tarball-version.tgzwget  http://some.where/tarball-version.tgz

● UnpackUnpack
– tar -zxvf tarball-version.tgztar -zxvf tarball-version.tgz

● Change working directoryChange working directory
– cd tarball-versioncd tarball-version

● View documentView document
– less READMEless README
– less INSTALLless INSTALL



Tarball Installation ProcedureTarball Installation Procedure
● ConfigureConfigure

– ./configure./configure

● MakeMake
– makemake

● InstallInstall
– sudo make installsudo make install



RPMRPM

● Redhat Package ManagementRedhat Package Management
– Tarball + SPEC + PatchesTarball + SPEC + Patches
– Use rpmdb to store package information:Use rpmdb to store package information:

● HeaderHeader
● Installation dateInstallation date
● File pathFile path
● DependencyDependency
● VerificationVerification
● ......

Ref. Pge. 48



RPM Installing / UpgradingRPM Installing / Upgrading

● Install:Install:
rpm i packageversion.rpmrpm i packageversion.rpm

● Freshen (old version installed):Freshen (old version installed):
rpm F packageversion.rpmrpm F packageversion.rpm

● Upgrade (removes old version Upgrade (removes old version 
first):first):
rpm U packageversion.rpmrpm U packageversion.rpm
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RPM Installing / UpgradingRPM Installing / Upgrading

● Common options:Common options:
v v : verbose: verbose

h h : prints procedure percentage: prints procedure percentage

test test : test only: test only

force force : ignore error: ignore error

nodeps nodeps : skips dependency checking (Risk!): skips dependency checking (Risk!)



RPM UninstallationRPM Uninstallation

● Uninstall:Uninstall:
rpm e packagerpm e package

● Common options:Common options:
nodeps nodeps : skips dependency checking: skips dependency checking



RPM QueryingRPM Querying
● Query package:Query package:

rpm q packagerpm q package

rpm qp packageversion.rpmrpm qp packageversion.rpm

● Common options:Common options:
a a : all installed packages: all installed packages

f f filefile  : which package owns the file: which package owns the file

i i : package information: package information

l l : package files: package files

d d : documentation files: documentation files

c c : configuration files: configuration files



RPM VerifyingRPM Verifying
● Verify package:Verify package:

rpm V packagerpm V package

● Verification results:Verification results:
S S : size: size

5 5 : MD5 checksum: MD5 checksum

M M : permission: permission

U/G U/G : user / group: user / group

T T : modification time: modification time

L L : symbolic link: symbolic link

D D : device number: device number



RPM SignaturesRPM Signatures
● Import public key:Import public key:

rpm import /path/to/RPMGPGKEYrpm import /path/to/RPMGPGKEY

● Verify package signature:Verify package signature:
rpm checksig packageversion.rpmrpm checksig packageversion.rpm



YUMYUM
● Yellowdog Updater, ModifierYellowdog Updater, Modifier

– Advanced front-end tools for RPMAdvanced front-end tools for RPM
– All packages stored in repositories on networkAll packages stored in repositories on network
– Automatic dependency resolvingAutomatic dependency resolving

● Syntax:Syntax:
– yum install package …yum install package …
– yum update [package …]yum update [package …]
– yum check-updateyum check-update
– yum remove package …yum remove package …
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Debian Package ManagementDebian Package Management
● dpkgdpkg

– Debian format toolsDebian format tools
– Package file name ending with Package file name ending with .deb.deb

● aptget / aptcacheaptget / aptcache
– Advanced front-end programsAdvanced front-end programs

● alienalien
– Conversion between RPM and DEBConversion between RPM and DEB

Ref. Pge. 61-73



RPM v.s. DPKGRPM v.s. DPKG
rpm dpkg

File
Name

package-version.rpm package-version.deb

Command
Option

-i
-U, -F
-e
-q

-i
-i
-r
-p

Front
End

yum
yast

apt-get, apt-cache
dselect

Descriptor
File

package.spec package/debian/conrtrol
package/debian/rules



Repository SettingsRepository Settings
● yumyum

– /etc/yum.repos.d/*.repo/etc/yum.repos.d/*.repo

● apt-getapt-get
– /etc/apt/sources.list/etc/apt/sources.list



tarball SPEC

rpmbuild

binary RPMsource RPM
sysgtem

rpmdb
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