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Introduction to Linux History
The original author of the GNU C Compiler (GCC) is Richard Stallman, the founder of the GNU Project. 

The GNU Project was started in 1984 to create a complete Unix-like operating system as free software, in order to promote freedom and cooperation among computer users and programmers. Every Unix-like operating system needs a C compiler, and as there were no free compilers in existence at that time, the GNU Project had to develop one from scratch. The work was funded by donations from individuals and companies to the Free Software Foundation, a non-profit organization set up to support the work of the GNU Project. 

The first release of GCC was made in 1987. This was a significant breakthrough, being the first portable ANSI C optimizing compiler released as free software. Since that time GCC has become one of the most important tools in the development of free software. 

A major revision of the compiler came with the 2.0 series in 1992, which added the ability to compile C++. In 1997 an experimental branch of the compiler (EGCS) was created, to improve optimization and C++ support. Following this work, EGCS was adopted as the new main-line of GCC development, and these features became widely available in the 3.0 release of GCC in 2001. 

Over time GCC has been extended to support many additional languages, including Fortran, ADA, Java and Objective-C. The acronym GCC is now used to refer to the "GNU Compiler Collection". Its development is guided by the GCC Steering Committee, a group composed of representatives from GCC user communities in industry, research and academia. 

http://www.network-theory.co.uk/docs/gccintro/gccintro_4.html
Notes:
· GCC: GNU C Compiler

· GNU: GNU Not Unix

· ANSI:  American National Standards Institute
· EGCS: Enhanced Gnu Compiler System
· GCC has been extended to support many additional languages, including Fortran, ADA, Java and Objective-C
· GCC is a portable compiler--it runs on most platforms available today, and can produce output for many types of processors. In addition to the processors used in personal computers, it also supports microcontrollers, DSPs and 64-bit CPUs. GCC is not only a native compiler--it can also cross-compile any program, producing executable files for a different system from the one used by GCC itself. This allows software to be compiled for embedded systems which are not capable of running a compiler. GCC is written in C with a strong focus on portability, and can compile itself, so it can be adapted to new systems easily.
· GPL: General Public License

Installing Linux

1. Boot CD or DVD (Linux Distribution)
2. Linux DD (load driver install disks)
3. Partitioning and Formatting
4. Loading Kernel Development
5. Complete installation

6. Booting Kernel
7. Linux command overview and OS structure

Obtaining Kernel Source
The Linux kernel can be obtained from:


1. www.kernel.org
2. Linux Distribution CD

3. If running Fedora from http://fedora.redhat.com/Download/
Extracting the kernel source package using .rpm, .tgz, tar.bz2 (simple stuff, below are some brief examples)
Example: 

rpm –ivh kernel-2.6.X.src.rpm 

tar –zxf src.tgz
gunzip linux-2.6.x.tar.gz

Doing an RMP build in Fedora:

RMP BUILD INSTRUCTIONS FOR FEDORA (Instructions on obtaining, installing, and prepping the Linux kernel source)

You will also have to install the kernel source tree.  You can get the source from:  http://download.fedora.redhat.com/pub/fedora/linux/core/5/source/SRPMS/
kernel-2.6.15-1.2054_FC5.src.rpm is the rpm for the default kernel version.  Install the source with the following command:

rpm -ivh kernel-2.6.15-1.2054_FC5.src.rpm.  
Change directory to /usr/src/redhat/SPECS/, and issue the following command:   
rpmbuild -bp --target=<arch> kernel-2.6.spec, (Where <arch> is the desired target architecture.) i686.  
You can type uname -m and it will tell you this value.  
Type cd /usr/src/redhat/BUILD/kernel-2.6.15 then cp -r linux-2.6.15/ /usr/src/ to copy the source to the right location.  Create a symbolic link:  cd /usr/src, then ln -s /usr/src/redhat/BUILD/<kernel>/linux-2.6.15/ linux-2.6.5/linux-2.6.

Type: cd /usr/src/linux-2.6, then type:  make oldconfig.  After that, type:  make

Note: You may have to copy the .config file from /boot into your kernel tree before recompiling. Proceed with recompiling the kernel
Installing and Recompiling Compiling New 2.6 Kernel

1. Boot into Linux and log in as root
2. Change directories to /usr/src/
3. Create a symbolic link to your kernel source tree 

ln –s redhat /Build/kernel-2.6.X/linux-2.6.X/ linux 
ln –s redhat /Build/kernel-2.6.X/linux-2.6.X/ linux-2.6

4. Copy the appropriate .config file from /boot to /usr/src/linux example: cp /kernel-2.6.X-XX.config /usr/src/linux/.config

5. From /usr/src/linux run make oldconfig 

Note: If you need to edit your kernel configuration file first to make changes to kernel configuration you can do so with the following utilities: (text based) Make config, (text based GUI) Make menuconfig, (QT Based GUI) make xconfig
6. Run Make all from /usr/src/linux/

7. Run make modules_install

8. Run make install

9. Editing your boot loader. Change directories to /boot/grub/grub.conf edit grub.conf

10. You will find that the kernel has already been added to the boot loader. Make changes to the boot loader on the kernel you want to boot by changing the default to 0 or 1 example: default=0

11. Reboot and boot into your new compiled kernel

Compiling and Installing Drivers for Promise Controllers
1. Boot into Linux and log in as root

2. Obtain the SPTRK 2.6 kernel source from the www.promise.com
3. Create a directory called ShastaDriverSource (yours may vary)

4. Extract the contents of the file to the directory in question (you should have a .c file as well as a makefile and Readme (readme is not very accurate and will be modified soon)
Our 2.6 source package is bundled in a .gz format followed by .tar. Extract the .gz file by typing: 

gunzip <6_stex_linux_src_2.9.0.16_20060914.tar.gz>

Extract the .tar file by typing:

tar -xvf 6_stex_linux_src_2.9.0.16_20060914.tar

5. Change directories to /usr/src/

6. Create a symbolic link to your kernel source tree (example)
ln -s /lib/modules/2.6.9-34.EL/build/ linux
Note: This link will actually point to the symbolic file <build>

which points to the partial kernel source tree in the following location:

build -> /usr/src/kernels/2.6.9-34.EL-i686

7. Copy the appropriate .config file from /boot to /usr/src/linux example: cp /kernel-2.6.X-XX.config /usr/src/linux/.config

8. From /usr/src/linux run make oldconfig 

Note: If you need to edit your kernel configuration file first to make changes to kernel configuration you can do so with the following utilities: (text based) Make config, (text based GUI) Make menuconfig, (QT Based GUI) make xconfig
9. Change directories to the directory in question were the 2.6 driver source code resides.

10. type “make” The end result will be:

[root@localhost stex_linux_src_2.9.0.16]# ls

Makefile  readme.txt  stex.c  stex.ko  stex.mod.c  stex.mod.o  stex.o
11. The loadable module/driver is the stex.ko
12. Insmod (load) the stex.ko module/driver Example:

Insmod stex.ko Note: You may first have to load the scsi layer if so first type modprobe sd_mod followed by insmod stex.ko

13. Checking to see if controller is present. Example:

Type: dmesg | grep stex (gives driver version)
Or “cat /proc/scsi/stex/1”
The results should be something similar:

stex: Promise SuperTrak EX Driver version: 2.9.0.16

  Vendor: Promise   Model: RAID Console      Rev: 1.00 

***** SuperTrak EX8350/8300/16350/16300 Driver 2.9.0.16*****

***** Copyright 2005 by Promise Technology, Inc.   
14. Update your ramdisk. You will need to Edit /etc/modprobe.conf. Using a text editor apply the following line: "alias scsi_hostadapter stex" (without "")
Example: vi /etc/modprobe.conf
alias eth0 e1000

alias eth1 e1000

alias scsi_hostadapter1 ata_piix

alias usb-controller ehci-hcd

alias usb-controller1 uhci-hcd

alias scsi_hostadapter2 qla4xxx

alias scsi_hostadapter stex

~

~

~

~

"/etc/modprobe.conf" 7L, 188C

15. Updating the kernel ramdisk type the following: 
/sbin/mkinitrd -v -f /boot/init-2.6.9-42.ELsmp.img 2.6.9-42.ELsmp

16. Hit the Enter key on your keyboard.
17. Reboot and boot into your respective kernel. The driver will load automatically.
Creating a Driver Install Disk for other Distributions
1. Boot into the Linux RedHat, Fedora, or CentOS distribution you want to build the driver install disk for

Note: It will be necessary to boot to each respective kernel (UP, SMP, Hugemem) and compile each module respectively

2. Obtain a driver install disk image from the Promise website. Be sure to use the latest RedHat 2.6 kernel based driver install disk image and make sure it is for the architecture in question i.e. x86 or x86_64.

Note: The objective is to use the pre existing driver install disk image from the Promise web, uncompress the image then extract the modules.cgz file. Lastly rename the directories in question and replace the “.ko” module with in each respective directory. When using the Promise driver source be sure that you have the latest “Makefile.redhat” makefile to insure you can utilize the partial kernel source tree as apposed to a full kernel source tree. I you plan on using a full kernel source tree obtain the appropriate makefile

3. Using the Promise driver source boot into the UP kernel.

4. Once booted you will build the .ko module

a. Go to /usr/src/

b. Make a symbolic link to the (partial kernel source tree as apposed to a full kernel source tree) kernel source located in 

Example:

/lib/modules/2.6.9.X-X.X/build/

Example on how to make the symbolic link to the source: 

ln-s /lib/modules/2.6.9.X.X/build linux

c. Go to the directory were the Promise driver source resides (you must have downloaded it from the Promise website). Assuming the kernel source code was distribed by RedHat, Fedora or CentOS copy the Makefile.redhat to Makefile, otherwise copy Makefile.suse    to Makefile

d. Type make (this will build the stex.ko module)

e. Repeat the previous steps for the SMP and Hugemem kernels. Once you have built all 3 modules proceed to step 5

5. Obtain the driver install disk image from the Promise web and copy it into a working directory.

6. Extract mlxx.img file. On UNIX/LINUX-based PC: running the dd command "dd if=imagefilename of=floppydevicename bs=10k" will allow you to copy the image file to the floppy diskette.

Note: imagefilename is the disk image file name that you want to copy. floppydevicename is the floppy device name, on the Linux OS that name should be "/dev/fd0".

7. Once you have extracted the .img file you will see 7 files. Create a new directory on the Linux host and name it accordingly.

8. Copy the file labeled “modules.cgz” from the floppy diskette to the new directory 

9. Extract the contents of the modules.cgz by typing the following:

“zcat modules.cgz | cpio –idvm”

10. Once extracted the modules.cgz you will see the following directories example:

2.6.X-XX.XX

2.6.X-XX.Hugemen

2.6.X-XX.SMP

With in each directory you find an i686 directory with its respective stex.ko module

11. Rename each directory to match the kernel string of the Linux distribution you are trying to compile the driver install diskette for

12.  Copy the new modules “stex.ko” files to all 3 respective directories

13.  Zip up the new contents together back into the modules.cgz file by typing the following:

“find . | cpio –o –H crc | gzip –n9 > modules.cgz”

14. Now that you have the new modules.cgz file for the Linux distribution in question, copy the “modules.cgz” back onto the floppy by typing “cp modules.cgz /media/floppy/.” Un mount the floppy by typing “umount /dev/fd0”

15. Remove the floppy diskette from the floppy drive. 

16.  Proceed with your fresh install of your Linux Distribution in question from CD or DVD and upon install via “linux dd” load the driver install diskette to accomplish your install.

17.  Proceed with the install as you would normally
RH4.0 AS/ES/WS Update 4 In-kernel Driver Install Procedure
Using Promise SuperTrak as Non Boot Device

(Kernel 2.6.9-42.EL)

Step 1. Log in as root to the respective kernel (UP or SMP.. etcetera)


Note: The below references to <2.6.9-42.ELsmp> is just an example. Your kernel maybe UP, Hugemem, SMP etcetera.. On Step 5, “Updating the kernel ramdisk” the user may choose to update the ramdisk without having to boot into each respective kernel.

Step 2. cd into:

/lib/modules/2.6.9-42.ELsmp /kernel/drivers/scsi/

In this directory you will find the Promise module (stex.ko)

Step 3. from /lib/modules/2.6.9-42.ELsmp/kernel/drivers/scsi/

Type the following: modprobe sd_mod followed by insmod stex.ko 
Step 4. Editing /etc/modprobe.conf. Using a text editor apply the following line: "alias scsi_hostadapter stex" (without "")

Example: vi /etc/modprobe.conf
alias eth0 e1000

alias eth1 e1000

alias scsi_hostadapter1 ata_piix

alias usb-controller ehci-hcd

alias usb-controller1 uhci-hcd

alias scsi_hostadapter2 qla4xxx

alias scsi_hostadapter stex

~

~

~

~

"/etc/modprobe.conf" 7L, 188C

Step 5. Updating the kernel ramdisk type the following: 
/sbin/mkinitrd -v -f /boot/init-2.6.9-42.ELsmp.img 2.6.9-42.ELsmp
Step 6. Hit the Enter key on your keyboard.

Step 7. Reboot and boot into your respective kernel. The driver will load automatically.
Using Promise SuperTrak as Boot Device

(Kernel 2.6.9-42.EL)

Step 1. Visit the Promise website: http://www.promise.com/support/download/download_eng.asp
Download the RH4.0 AS/ES/WS Update 4 driver install disk

Step 2. Open the driver install disk. Follow the read me instructions on how to create a Linux Driver Disk (linux dd) The Instructions will read as follows:

1.2 How to make floppy

1.2.1 On DOS-based PC:

Running "rawrite.exe" and according to prompt to extract image file to floppy.

1.2.2 On UNIX/LINUX-based PC:

Run Command:

"dd if=<imagefilename> of=<floppydevicename> bs=10k" 
This will copy the driver image to the floppy
Note: 

The <imagefilename> is the disk image file name that you want to copy. <floppydevicename> is the floppy device name, on Linux Host. The device name should be "/dev/fd0"
Step 3. Once the driver install disk has been created proceed with your installation of Red Hat 4.0 AS/ES/WS. Booting from CD or DVD at boot prompt type: linux dd

When prompted for the Promise Driver install Disk, insert the Floppy into your floppy drive and load the Promise driver.

Step 4. Proceed with your installation as you would normally
Creating File-Systems and Mounting
1. Boot into Linux and log in as root.

2. Do an fdisk –l to display the existing devices in the system:

[root@localhost ~]# fdisk -l

Disk /dev/sda: 250.0 GB, 250059350016 bytes

255 heads, 63 sectors/track, 30401 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes

Disk /dev/sdb: 493.8 GB, 493888339968 bytes

255 heads, 63 sectors/track, 60045 cylinders

Units = cylinders of 16065 * 512 = 8225280 bytes
3. Identify the device target and partition the device

Example:  fdisk /dev/sdb
4. P is for print N is for new. Follow the promts

5. Once you have established example: dev/sdb1 proceed to create a filesystem

6. Here is an example on how you would create an ext3 file system:

mkfs.ext3 /dev/sdb1

7. Hit enter

8. Create a directory called ShastaDriverSource (yours may vary)

9. Mounting the volume. Example:

mount –dev /<path>/ShastaDriverSource

10. Change directories into the your mount point /<path>/ShastaDriverSource. You may now write data to the mount point.

Benchmarking in Linux

Bonnie++ 1.03a
1. Download Bonnie from the net (open source benchmark): http://linux.softpedia.com/progDownload/bonnieplusplus-Download-1358.html
2. Extract the package accordingly using tar extract command. 

3. Put the Bonnie contents into a working directory and Compile the bonnie++ binary by running the “make” command. 

NOTE: You need to have a valid kernel source tree in place with a symbolic link in /usr/src/ example: the symbolic link should be called “linux-2.6”

4. Once you have compiled the bonnie++ binary executable go into init 1 (single user mode) type “init 1”

5. Setting up performance tuning: Assuming you have loaded the drivers for the Promise controller and can see the array unit device (do a fdisk –l) /dev/sdx proceed to set the following: “blockdev --setra 16384 /dev/sdx” once this has been done make sure the setting took place by typing the following: “blockdev --report /dev/sdx”

NOTE: I found an issue the other day where if the array unit is greater than 2TB the fine tuning parameter will not take effect (problem appears to be a kernel bug). You will get the following error “ioctl error on /dev/sda” (still under investigation) 

6. Making the performance tuning permanent, you can 

add the 'blockdev --setra 16384 /dev/sda', 'blockdev --setra 16384 /dev/sdb', 'blockdev --setra 16384 /dev/sdc', etc. 

to /etc/rc.d/rc.local using an editor.
NOTE: I have found that using 16384 yields the best results

7. Assuming you have established a partition + filesystem not to mention created a mount point and mounted the array unit example: mount /dev/sda1 /RAID you can proceed to step 8.
8. Bonnie++ settings: 

bonnie++ -n 0 -u 0 -r <physical RAM> -s <20x physical ram> -f -b -d <mounted array>

Example: if you have 512 MB of system RAM, and the RAID array was mounted on /RAID, then you would use these settings: bonnie++ -n 0 -u 0 -r 512 -s 20480 -f -b -d /RAID
9. Results: 
Version  1.03       ------Sequential Output------ --Sequential Input- --Random-

                    -Per Chr- --Block-- -Rewrite- -Per Chr- --Block-- --Seeks--

Machine        Size K/sec %CP K/sec %CP K/sec %CP K/sec %CP K/sec %CP  /sec %CP

localhost.local 20G           150301  85 79662  52           379095  56 262.4   0

localhost.localdomain,20G,,,450301,85,189662,52,,,474095,56,262.4,0,,,,,,,,,,,,,

The 'Sequential Output' is the sequential writes value, in MB/sec.  

The 'Sequential Input' is the sequential reads value, in MB/sec.  

In this example, the sequential write performance is 150.301 MB/sec and the sequential read performance is 379.095 MB/sec.

Your performance will vary.  
Factors that will affect performance:

· Filesystem: ext2, ext3, jfs, reiserfs, xfs
· RAID Type RAID 0, 1, 5, 6 etcetera..

· # of drives in the array unit
· Make/Model of drive, spindle speed, seek time, cache etc..
· Fine tuning parameters or lack there of
Time dd
1. Using /RAID as the mount point you can run dd to obtain read or write results. Also you can run hdparm in the background to monitor performance.

NOTE: When running any performance benchmarking you should always be running in single user mode to avoid any other applications from loading in kernel space thus affecting performance.

2. Running time dd to obtain sequential write performance: 

“sync; time dd if=/dev/zero of=/RAID/bigfile bs=1024k count=20480 && sync
In this example /dev/zero is the source file that will fill the “bigfile in /RAID to a 1024MB in size then repeat this 20480”

3. Once you have results (in seconds) divide time by the count 20480 to obtain MB/s

4. Running time dd to obtain sequential read performance:
Instead of using /dev/zero use /dev/null and follow the previously mentioned criteria (example):

“sync; time dd if=/RAID/bigfile of=/dev/null bs=1024k count=20408 && sync”

5. You can also run hdparm (built in performance monitor)

Example: Type “hdparm –t /dev/sda1” sda1 or sdb1 etc. would be the array unit (assuming it had a filesystem) or you can simply specify the raw device /dev/sda with no filesystem
Questions and Answers
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