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Objective

This manual provides instructions on how to port three different applications from Linux† running on IA32 to Linux running on IA64. The examples illustrate cross-compiling and typical modifications to the build environment to compile a project for Linux on IA64.

Introduction

The cross-compile environment provides a way for developers to use their existing 32-bit system to generate code for a 64-bit system. Cross-compilers are typically used as an intermediate step before a complete platform becomes available. In this case, in the absence of a complete 64-bit Linux platform, Silicon Graphics Company





 developed a cross-compiler that compiles 32-bit Linux code into code that is usable on a 64-bit machine. The purpose of this hands-on lab is to enable developers to install the SGI cross-compiler on their 32-bit machine, and to provide several quick examples so they can verify that their environment is installed and set up correctly.  

This lab is intended for developers that have some experience with Linux or another UNIX–type of operating system but who may not be familiar with cross-compilers.  It gives an idea of what the cross-compiler looks like, and what needs to be modified inside a makefile, as well as hints as far as what kinds of problems a developer might see going from 32-bit to 64–bit.  

Compiling code to run on a 64-bit machine is advantageous for many reasons.  First, the architecture itself is inherently much more efficient and therefore has a much higher throughput for instructions and data.  Second, the 64-bit address base allows developers to work with much larger data sets.  

This lab uses three programs as examples:

Lab1:   Sendmail; Mail server

Lab2:   Mail; Mail interface program

Lab3:   Procmail; Mail processing program

These were all obtained from open source code versions, compiled under Linux and then recompiled under Linux for IA-64.


General Lab information

If the system is not set up, read the setup instructions toward the back of this document. They describe the directory structures used, and what is in the directories.

The first lab, sendmail, is described in detail. The other labs have a few comments and a build64 script provided. Most of the packages used in the labs supply README files on how to perform the 32 bit build. On the sendmail lab, they are pointed out. On the other labs, the student will need to poke around in the source code area and find the appropriate files. In all labs, the solution can be obtained by following the steps in the /home/class/labX/arc/build64.sh file. The build64.sh script takes the user from untar'ing the source code to compiling the final 64 bit build.

In all labs, the main work can be summarized to the following:

1. Become familiar with the build environment.


- build the 32 bit version.


- clean up warnings / errors (if required).

2. Modify the build environment for the 64 bit cross-compile


- usually telling the MakeFile / Configuration file where


the 64 bit compiler, libraries are located.

Generally, adding something like the following to the Makefile takes care of most of the work. A proven procedure is to copy the 32 bit Makefile to Makfile.32 for archival purposes and copying it to MakeFile.ia64 to be modified. 

# IA-64 modified makefile for cross compiling

CROSSCOMPILE = ia64-sgi-linux-

TOOLPATH = /usr/ia64-sgi-linux/bin/

CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

LD=$(TOOLPATH)$(CROSSCOMPILE)ld

CPP=$(CC) -E

AR=$(TOOLPATH)$(CROSSCOMPILE)ar

NM=$(TOOLPATH)$(CROSSCOMPILE)nm

STRIP=$(TOOLPATH)$(CROSSCOMPILE)strip

AS=$(TOOLPATH)$(CROSSCOMPILE)as

IA64LIBS=-lc -ldb -lnss_files -lnss_dns -lresolv

IA64CFLAGS= -O2

IA64INC= '-I /usr/ia64-sgi-linux/include'

IA64LIBDIR = -L /usr/ia64-sgi-linux/lib/

OBJDUMP=$(TOOLPATH)$(CROSSCOMPILE)objdump

INCLUDEROOT = /usr/ia64-sgi-linux/include

DEFS =

INCLUDE = ${IA64INC}

CFLAGS = ${IA64CFLAGS} ${INCLUDE}

LDFLAGS = ${IA64LDFLAGS}

LIBS = ${IA64LIBS}

3. Try the new Makefile.ia64 and correct errors as they show up.

- Errors are usually missing libraries or type casting warnings. 

In the case of the type casting warnings, the source code needs to modified.

Lab 1 - sendmail

Sendmail is a popular mail server program that is available in open source for Linux. It is part of the standard Linux build. This lab illustrates just modifying the make file to create a 64 bit version of the program. No source code changes are required in this lab.

Starting from /home/class/lab1/sendmail_32

unpack the source code: 

cd /home/class/lab1/sendmail_32/src

tar -zxif /home/class/lab1/arc/zip/sendmail.8.9.3.tar.gz 

1. Become familiar with the original build environment:

cd /home/class/lab1/sendmail_32/src/sendmail-8.9.3/

vi README

it will refer you to:

cd /home/class/lab1/sendmail_32/src/sendmail-8.9.3/src

vi README

2. Build the 32 bit version. In the README file, information on how to build the file is located. In short:

sh Build

at this point, the build environment will check the system and build the project.

That should complete the 32 bit build. Go to:

cd /home/class/lab1/sendmail_32/src/sendmail-8.9.3/src/obj.Linux.2.2.5-15.i686

cp sendmail sendmail.32

just to save the file.

3. Edit the Makefile for 64 operation. To make sendmail compile in the 64 bit environment, the Makefile must be modified:

cd /home/class/lab1/sendmail_32/src/sendmail-8.9.3/src/obj.Linux.2.2.5-15.i686

cp Makefile.old Makefile.old.32

cp Makefile.old Makefile.ia64

edit Makefile.ia64

OR - cheat a little by copying the finished Makefile.ia64 ..

(cp /home/class/lab1/arc/Makefile.ia64 .)

add the following to the beginning of the file:

# IA-64 modified makefile for cross compiling

CROSSCOMPILE = ia64-sgi-linux-

TOOLPATH = /usr/ia64-sgi-linux/bin/

CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

LD=$(TOOLPATH)$(CROSSCOMPILE)ld

CPP=$(CC) -E

AR=$(TOOLPATH)$(CROSSCOMPILE)ar

NM=$(TOOLPATH)$(CROSSCOMPILE)nm

STRIP=$(TOOLPATH)$(CROSSCOMPILE)strip

AS=$(TOOLPATH)$(CROSSCOMPILE)as

IA64LIBS=-lc -ldb -lnss_files -lnss_dns -lresolv

IA64CFLAGS= -O2

IA64INC= '-I /usr/ia64-sgi-linux/include'

IA64LIBDIR = -L /usr/ia64-sgi-linux/lib/

OBJDUMP=$(TOOLPATH)$(CROSSCOMPILE)objdump

INCLUDEROOT = /usr/ia64-sgi-linux/include

DEFS =

INCLUDE = ${IA64INC}

CFLAGS = ${IA64CFLAGS} ${INCLUDE}

LDFLAGS = ${IA64LDFLAGS}

LIBS = ${IA64LIBS}

Make the changes in the table below to select the compiler, options and directories required for the build.

Search in the Makefile for the 'Before" item and change it to the After item.

Before 




After

CC= cc



CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

O= -O




O= -O2

INCDIRS= 



INCDIRS = ${IA64INC}

LIBDIRS=



LIBDIRS = ${IA64LIBDIR}

LIBS= -lbd -lresolv

LIBS = ${IA64LIBS}

After making these changes, Makefile.ia64 should be ready for the cross-compile step:

cd /home/class/lab1/sendmail_32/src/sendmail-8.9.3/src/obj.Linux.2.2.5-15.i686

Clean the area:

make clean

Do the build:

make -f Makefile.ia64

If everything was done without any typo's, the project should build.

If it does not, try doing a difference between the Makefile.ia64 that was edited and the one stored in /home/class/lab1/asc/Makefile.ia64

diff Makefile.ia64 /home/class/lab1/arc/Makefile.ia64 | more

Make any additional changes and try the make again.

That should complete building sendmail. In the object directory, there should be a very large executable - (about 5,734,918 bytes). Try to execute it. should see:

sendmail

sendmail: Exec format error. Binary file not executable.

This error occurs because the binary is a 64 bit binary, and cannot run on the 32 bit machine.

Summary:

By modifying the Makefile alone, a 64 bit version of sendmail was created.

Sendmail build64.sh with comments:

This script does all of the steps automatically. It makes a good check / reference for what was done to make the 64 bit build operate.

(/home/class/lab1/arc/build64.sh)

#!/bin/bash

# script to build 64 bit version of sendmail

# will first build 32 bit version

CLASS_SOL_PATH=/home/class/lab1/sendmail_sol

ARC_PATH=/home/class/lab1/arc

cd $CLASS_SOL_PATH/src

pwd

# Remove previous work if it exists.

echo "** removing old files"

rm -Rf sendmail-8.9.3

# unpack the source code:

echo "** untaring source for clean build"

tar -zxif $ARC_PATH/zip/sendmail.8.9.3.tar.gz

# excute the IA32 Linux build

cd $CLASS_SOL_PATH/src/sendmail-8.9.3/src

pwd

echo "** launching Build script"

sh Build

# examine resulting executable and Makefiles

cd $CLASS_SOL_PATH/src/sendmail-8.9.3/src/obj.Linux.2.2.5-15.i686/

pwd

ls -lt se*

mv sendmail sendmail.32

# now for the 64 bit stuff

# archive Makefile.old

cp Makefile.old Makefile.old.32

#clean area

make clean

# edit / copy ia64 Makefile

cd $CLASS_SOL_PATH/src/sendmail-8.9.3/src/obj.Linux.2.2.5-15.i686

cp $ARC_PATH/Makefile.ia64 .

echo "** launching 64 bit make"

# make

   make -f Makefile.ia64

   ls -lt se*

# Done. 

Lab 2 - mail

Mail is a program used to access the mail file and send messages to the mail server (frequently sendmail that was discussed in lab 1). It is part of the standard Linux build.

This lab illustrates modifications to the source code in order to create a clean source code base to do the conversion.

Starting from /home/class/lab1/sendmail_32

unpack the source code:

cd /home/class/lab2/mail_32/src

tar -zxif /home/class/lab2/arc/zip/mailx-8.1.1.tar.gz

The Makefile supplied in this package does not operate in the 32 bit environment without modifications. Rather than spend time worrying about a nonfunctional Makefile, first copy the working Makefile from the archive area.

cd /home/class/lab2/mail_32/src/mailx-8.1.1

cp /home/class/lab2/arc/Makefile.32 .

The README file in the archive area describes the Makefiles there:

cat /home/class/lab2/arc/README

Makefiles for mailx

The orignal makefile that comes from the tar file

has to be modified to work with the Linux gcc compiler.

Below are the files that we use to make the project.

Makefile.32

<our modified makefile for the 32 bit build>

Makefile.ia64
<Makefile.32 modified for the 64 bit build>

Makefile.original
<original makefile that came from the tar file>

Make the file and look at warnings:

cd /home/class/lab2/mail_32/src/mailx-8.1.1

make -f Makefile.32

mv mail mail.32w

ls -lt mail*

Most of the warnings are of the type:

cmd1.c:165 warning: comparison between pointer and integer

This project has four files worth of these type warnings. It is possible to modify the Makefile and directly create the IA64 build, but these warnings are the kind that can cause trouble in 64 bit operation. Better to fix them now. As tools are better in the 32 bit world, work will be done to create a clean 32 bit build first.

Look at cmd1.c line 165:

for (ip = msgvec; *ip != NULL; ip++)

The NULL value is considered to be a pointer, recast it to (int) to correct it.

for (ip = msgvec; *ip != (int)NULL; ip++)

For the final fix, a comment should be added to the source code:

/* ia64 XX 10/10/99 NULL considered ptr, cast to int */

for (ip = msgvec; *ip != (int)NULL; ip++)

Where XX are your initials.

Try rebuilding the files now, the cmd1.c warning should go away.

cd /home/class/lab2/mail_32/src/mailx-8.1.1

rm cmd1.o

<just to force recompile>

make -f Makefile.32

This is the exact same error that shows up in the rest of the files. Rather than do the (int) casting everywhere, just copy the files from the archive area:

cd /home/class/lab2/mail_32/src/mailx-8.1.1/src/mailx-8.1.1/

cp /home/class/lab2/arc/cmd1.c.fixed  cmd1.c

cp /home/class/lab2/arc/cmd2.c.fixed  cmd2.c

cp /home/class/lab2/arc/cmd3.c.fixed  cmd3.c

cp /home/class/lab2/arc/collect.c.fixed
collect.c

cp /home/class/lab2/arc/lex.c.fixed

lex.c

Alternatively, one could do a global replace in the source directory of NULL with (int)NULL. There are a few problems with this - the change should be documented, and there is also no telling what else might get changed. Still, on a huge project, such a global change scheme may be worth considering.

Now try a clean 32 bit build:

cd /home/class/lab2/mail_32/src/mailx-8.1.1

rm *.o

<just to force recompile>

make -f Makefile.32

You should not longer see any warnings.

At this point, the 64 bit make file can be made. Copy Makefile.32 to 

Makefile.ia64. Edit Makefile.ia64 for the 64 bit build. These modifications are almost identical to those done for the sendmail project.

cd /home/class/lab2/mail_32/src/mailx-8.1.1

cp Makefile.32 Makefile.ia64

edit Makefile.ia64

OR - cheat a little by copying the finished Makefile.ia64 ..

(cp /home/class/lab2/arc/Makefile.ia64 .)

To edit the makefile:

Remove the first  25 lines of the Makefile.ia64 (everything up to but excluding HDR =).

Add the compile.inf file to the makefile.ia64 to replace what was just removed.

(/home/class/misc/compile.inf).

The compile.inf information is also below.

add the following to the beginning of the file:

# IA-64 modified makefile for cross compiling

CROSSCOMPILE = ia64-sgi-linux-

TOOLPATH = /usr/ia64-sgi-linux/bin/

CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

LD=$(TOOLPATH)$(CROSSCOMPILE)ld

CPP=$(CC) -E

AR=$(TOOLPATH)$(CROSSCOMPILE)ar

NM=$(TOOLPATH)$(CROSSCOMPILE)nm

STRIP=$(TOOLPATH)$(CROSSCOMPILE)strip

AS=$(TOOLPATH)$(CROSSCOMPILE)as

IA64LIBS=-lc -ldb -lnss_files -lnss_dns -lresolv

IA64CFLAGS= -O2

IA64INC= '-I /usr/ia64-sgi-linux/include'

IA64LIBDIR = -L /usr/ia64-sgi-linux/lib/

OBJDUMP=$(TOOLPATH)$(CROSSCOMPILE)objdump

INCLUDEROOT = /usr/ia64-sgi-linux/include

DEFS =

INCLUDE = ${IA64INC}

CFLAGS = ${IA64CFLAGS} ${INCLUDE}

LDFLAGS = ${IA64LDFLAGS}

LIBS = ${IA64LIBS}

After making these changes, Makefile.ia64 should be ready for the cross-compile 

step:

cd /home/class/lab2/mail_32/src/mailx-8.1.1

rm *.o

<just to force recompile>

make -f Makefile.ia64

That should complete the compile. There should be no warnings on the 64 bit compile.

Summary - Mail was compiled for 32 bit operations. Warnings that might effect 64 bit operation were removed. The makefile was modified for 64 bit compile and the project compiled.

mail build64.sh with comments:

This script does all of the steps automatically. It makes a good check / reference for what was done to make the 64 bit build operate.

(/home/class/lab2/arc/build64.sh)

#!/bin/bash

# script to build 64 bit version of mailx

CLASS_SOL_PATH=/home/class/lab2/mail_sol

ARC_PATH=/home/class/lab2/arc

cd $CLASS_SOL_PATH/src

pwd

# Remove previous work if it exists.

echo "** removing old files"

rm -Rf mailx-8.1.1

# unpack the srouce code:

echo "** untaring source for clean build"

tar -zxif $ARC_PATH/zip/mailx-8.1.1.tar.gz

# excute the IA32 Linux build

# the mailx Makefile tar'd does not operate in this environment.

# we need to first copy our Makefile into the area.

cd $CLASS_SOL_PATH/src/mailx-8.1.1

cp $ARC_PATH/Makefile.32 .

echo "** launching the 32 bit make "  

# launch the make operation

make -f Makefile.32

mv mail mail.32w

ls -lt mail*

# note - lots of warnings. Best to clear these

# up before proceeding with the ia64 build.

cd $ARC_PATH

cp cmd1.c.fixed

$CLASS_SOL_PATH/src/mailx-8.1.1/cmd1.c

cp cmd2.c.fixed 
$CLASS_SOL_PATH/src/mailx-8.1.1/cmd2.c

cp cmd3.c.fixed 
$CLASS_SOL_PATH/src/mailx-8.1.1/cmd3.c

cp collect.c.fixed
$CLASS_SOL_PATH/src/mailx-8.1.1/collect.c

cp lex.c.fixed

$CLASS_SOL_PATH/src/mailx-8.1.1/lex.c

# remove the all objects and rebuild

cd $CLASS_SOL_PATH/src/mailx-8.1.1

rm *.o

echo "** launching the 32 bit make with corrected files"

# launch the make operation

make -f Makefile.32

mv mail mail.32

ls -lt mail*

# now ready for the 64 bit builld.

# remove the all objects and rebuild

cd $CLASS_SOL_PATH/src/mailx-8.1.1

rm *.o      

# Edit the make file for the 64 bit build

# in this case, we'll just copy it from the already modified file

echo "** launching the 64 bit make"

cd $CLASS_SOL_PATH/src/mailx-8.1.1

cp $ARC_PATH/Makefile.ia64 .

make -f Makefile.ia64

# that should do it.

cp mail mail.64

ls -lt mail*

# done

Lab 3 - procmail

Procmail is a popular mail processing program is available in open source for Linux. It is part of the standard Linux build.

This lab illustrates autoconf creating a makefile that is then used to build the project. This process tests the system to see what it can do. Some projects do this in the makefile itself. These types of projects can fail in the cross-compile environment. If the makefile contains small code snippets that it spawns during the build process, for example, a piece of test code to check a system feature - the executable generated will be IA64 and will be started in a spawned shell. Because the executable is 64 bit trying to run on a 32 bit machine, it will always fail. The way around this it to build the 32 bit version, and then modify the makefile so that any jobs that are spawned are commented out, and the results that they should give if they could run are supplied back to the build environment. 

Starting from /home/class/lab3/procmail_32/src

unpack the source code:

cd /home/class/lab3/procmail_32/src

tar -zxif /home/class/lab3/arc/zip/procmail-3_13_1_tar.gz

1. Become familiar with the original build environment.

The procmail build environment is described in:

/home/class/lab3/procmail_32/src/procmail-3.13.1/INSTALL

cd /home/class/lab3/procmail_32/src/procmail-3.13.1/

vi INSTALL

Please read the comments about getting the project to build. However, when it comes time to 'make', use make <cr> not make install <cr>. See below.

2. Build the 32 bit version:

cd /home/class/lab3/procmail_32/src/procmail-3.13.1/src

make

Hit enter when the script prompts for a test directory.

The testing will now begin. A summary of the results will be seen when it is done. This can also be viewed by looking at the autoconf.h file in the src directory. The 32 bit version should have built cleanly.

archive the 32 bit executables:

cd /home/class/lab3/procmail_32/src/procmail-3.13.1/src 

examine resulting executable and Makefiles

ls -lt | grep rwxrwx

mv formail formail.32

mv lockfile lockfile.32

mv procmail procmail.32

mv setid setid.32

3. Edit the Makefile for 64 operation. To make procmail compile in the 64 bit environment, the Makefile must be modified:

cd /home/class/lab3/procmail_32/src/procmail-3.13.1/src/

cp Makefile Makefile.32

cp Makefile Makefile.ia64

Edit makefile.ia64 for the 64 bit build.

add the following to the beginning of the file:

OR - cheat a little by copying the finished Makefile.ia64 ..

(cp /home/class/lab3/arc/Makefile.ia64 .)

# IA-64 modified makefile for cross compiling

CROSSCOMPILE = ia64-sgi-linux-

TOOLPATH = /usr/ia64-sgi-linux/bin/

CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

LD=$(TOOLPATH)$(CROSSCOMPILE)ld

CPP=$(CC) -E

AR=$(TOOLPATH)$(CROSSCOMPILE)ar

NM=$(TOOLPATH)$(CROSSCOMPILE)nm

STRIP=$(TOOLPATH)$(CROSSCOMPILE)strip

AS=$(TOOLPATH)$(CROSSCOMPILE)as

IA64LIBS=-lc -ldb -lnss_files -lnss_dns -lresolv

IA64CFLAGS= -O2

IA64INC= '-I /usr/ia64-sgi-linux/include'

IA64LIBDIR = -L /usr/ia64-sgi-linux/lib/

Make the changes in the table below to select the compiler, options and directories required for the build.

Search in the Makefile for the 'Before" item and change it to the After item.

Before





After

SEARCHLIBS = ...


# SEARCHLIBS = ...

LIBPATHS=/lib ...


LIBPATHS=$(IA64LIBDIR)

LIBS= 



LIBS = $(IA64LIBS)

####CC = cc # gcc


CC=$(TOOLPATH)$(CROSSCOMPILE)gcc

After making these changes, Makefile.ia64 should be ready for the cross-compile step:

Note - a  'make clean' could be tried, but it gets messy and it wants to redo the tests.

Better to just remove the object files and force a make that way.

This typically is a safer way to prepare a directory for a 64 bit build.

cd /home/class/lab3/procmail_32/src/procmail-3.13.1/src/

rm *.o

make -f Makefile.ia64

examine resulting executable and Makefiles

ls -lt | grep rwxrwx

# should see something like:

-rwxrwx---   1 crenner  users      726968 Apr 25 11:52 formail

-rwxrwx---   1 crenner  users      555144 Apr 25 11:52 lockfile

-rwxrwx---   1 crenner  users      962360 Apr 25 11:52 procmail

-rwxrwx---   1 crenner  users      711152 Apr 25 11:52 setid

-rwxrwx---   1 crenner  users       26620 Apr 25 11:41 formail.32

-rwxrwx---   1 crenner  users       11496 Apr 25 11:41 lockfile.32

-rwxrwx---   1 crenner  users       66100 Apr 25 11:41 procmail.32

-rwxrwx---   1 crenner  users        4624 Apr 25 11:41 setid.32

Summary:

Procmail was compiled in a build environment that tested the system prior to generating the makefiles. In order to create a 64 bit version of this project, the resultant makefile was edited to create a 64 bit make file. If the build scripts that generated the makefile would have been modified, the cross-compiler environment would have caused the tests run to fail, resulting in no makefile generation.

Procmail build64.sh with comments:

(/home/class/lab3/arc/build64.sh)

#!/bin/bash 

# script to build 64 bit version of procmail 

CLASS_SOL_PATH=/home/class/lab3/procmail_sol

ARC_PATH=/home/class/lab3/arc

cd $CLASS_SOL_PATH/src

pwd

# Remove previous work if it exists.

echo "** removing old files"

rm -Rf procmail-3.13.1

# unpack the srouce code:

echo "** untaring source for clean build"

tar -zxif $ARC_PATH/zip/procmail-3_13_1_tar.gz

# excute the IA32 Linux build

cd $CLASS_SOL_PATH/src/procmail-3.13.1/src

echo "** launching make; will make init file which launches autoconf..... "

make install

# note - this also generates and renames several Makefiles

# to convert to IA64, we will edit one of the resultant Makefiles.

# compile takes some time as there are some other tests going on

# this is where the cross-compile case can have problems on some projects.

# examine resulting executable and Makefiles

ls -lt | grep rwxrwx

mv formail formail.32

mv lockfile lockfile.32

mv procmail procmail.32

mv setid setid.32

# now do IA64 build

# make clean

# could do the make clean, but it gets messy + it wants to redo the tests.

# better to just remove the object files and force a make that way.

# this typically seems a safer way to prepare a directory for a 64 bit build.

rm *.o

echo "** edit / copy Makefile.ia64"

# I did the editing already, so I am going to cheat and copy the file...

cp $ARC_PATH/Makefile.ia64 $CLASS_SOL_PATH/src/procmail-3.13.1/src/.

# now ready for IA64 make

make -f Makefile.ia64

mv procmail procmail.64

ls -lt procmai*

# done

Installation / Setup

Before running the lab, it must be installed on a Linux system. For running the lab, an Intel® Pentium® II processor system running Linux is recommended. The compiler runs on IA32 but generates code for IA64. The code compiled can not be run on the system that was used to build it (cross-compiled). To run the code, it will have to be moved over to a multiprocessor system running the simulator or to an Intel® Itanium™ processor based system.

Starting with a Linux system that has the SDK tools (compiler) installed:

< if you do not have these, go to:

http://linux64.dp.intel.com

and download the March 28th 2000 SGI cross compiler tools.

Installation instructions are in the download. 

1. Get the class.tar.gz file on to your system.

2. uncompress / tar the class.tar.gz file from the /home directory

The labs have the following directory structure:

/home/class/labX




name_32  => area for normal 32 bit build.




name_sol => are for the 32 and 64 bit solution




arc => archive area where all of the solution 





information and scripts are placed.




arc/zip => archive area for src tar file

3. Verify the setup.

Each lab has two scripts located in 

/home/class/labX/arc    X = [1..3]

build32.sh will complete the 32 bit build in 

/home/class/labX/name_sol/ area.

For example,  to build the 32 bit version on sendmail using the script:

cd /home/class/lab1/arc

build32.sh

The build32.sh script will build the 32 bit version from scratch. It starts with 

untar'ing the sendmail.8.9.3.tar.gz file that was downloaded from an open source 

site to compiling the program under the /class/lab1/sendmail_sol area.

to build the 64 bit version:

cd /home/class/lab1/arc

build64.sh

The build64.sh script:

1. executes a 32 bit build

2. Copies modifications required to modify the build environment for 64 bit 

compilation. 

All files that have been modified from the original untar'd state are in the 

/home/class/labX/arc area.

3. Tries a 64 bit build.

If the build is successful, the script stops.

If more work needs to be done, then each step is executed in order so that the steps 

required to create a successful 64 bit compile are documented.

There are two other directories of interest:

/home/class/misc

/home/class/misc/compiler.inf => useful info for cut & pasting into Makefiles

/home/class/misc/lab.txt => text version of this file

/home/class/misc/lab.doc => this file
By following the general principles that these examples illustrate, developers can use their 32-bit systems to compile other LINUX applications to run on a 64-bit system.
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