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ABSTRACT

The PC104 Servo Computer Software Installation Manual provides comprehensive information for
installing Puppy Linux, development files, compilers, application packages and Real Time
Application Interface (RTAI) on ICOP VDX6354D embedded boards. Preliminarily it discusses the
hardware and software requirements, and installation steps to run Puppy Linux from the RAM.
Later this document also lays down the ways to partition and install Puppy Linux on internal IDE
compact flash. The RTAI and application package installation are discussed in two different
methods. The first method follows the generic way of patching, configuring, compiling and
installation of Linux Kernel and RTAI. The second method eases the work of users by running few
readymade script files. Test for successful installation of Linux kernel and RTAI are given in the
document making this document a complete manual for the software installation.
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1. Introduction

This document explains the procedure to install the Linux operating system and Real time
kernel patch on ICOP VDX6354D PC104 embedded boards. Present version of development based
on Linux kernel 2.6.23 and Real Time Application Interface (RTAI) 3.8.1. We have chosen Puppy
Linux-4.3.1 to provide the Graphical User interface to vanilla kernel 2.6.23. Puppy Linux-4.3.1 is
chosen because of its following unique features,

e Puppy Linux-4.3.1 (Linux Kernel-2.6.30) matches with the RTAI patch version.
e Smaller in Size (~100MB),

¢ Bundled with collection of application suites,

e Less boot time (30 to 40 sec based on hardware),

e Graphical User Interface makes ease of use,

e Live booting from CDs, DVDs, USB flash drives and other portable media.

2. Puppy Linux Installation

The installation of Puppy Linux on HDD becomes easier with the program called Puppy
Universal Installer that install puppy into many different media including HDD, USB, SATA or
IDE Hard Drives, even in Compact Flash (CF) plugged into IDE. There are two installation
methods are available to install Puppy Linux on HDD

1. Frugal Installation
2. Full Installation
In Frugal Installation, the files vmlinuz, initrd.gz and pup_431.sfs are copied to a partition.
This partition may already have something installed on it and it will not be disturbed. This can be
any type of partition Windows (FAT or NTFS) or Linux (EXT2, EXT3 or EXT4).

A Full Installation is the normal traditional Linux HDD installation, and requires the
partition to have a Linux file system (EXT2, EXT3, EXT4 or REISERFS).

2.1 Requirements

> Puppy Linux-4.3.1 boot media
» |COP VDX 6354D Embedded Board

» Compact Flash or HDD
2.2 Running from RAM

e Power off your computer system,
e Insert the boot media into USB PORT or CD-ROM and power it on.

You might need to press a specific key or combination of keys to boot from the media. On
most systems, a message appears briefly on the screen very soon after you turn on the system.
Typically, it is worded something like Press F11 to select boot device or press DEL to enter BIOS,
Once you have entered your BIOS setup program, find the section where you can alter your boot
sequence. Change this sequence so that the USB is first in your boot device. This instructs the
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computer to first look at the USB drive for bootable media; if it does not find bootable media on the
USB drive, it then checks your hard drive or diskette drive. Save your changes before exiting the
BIOS.

Necessary Boot setting for ICOP VDX6354D embedded boards to make first boot device as USB
as follows,

Boot -> Boot Device Priority -> First Boot Device -> USB Device
Boot -> Boot Device Priority -> Second Boot Device -> HDD:PM_InnoDisk Crop. — EDC4000

The following BIOS settings are required to install the Puppy Linux-4.3.1 on VDX 6354D Boards.
These settings will help us to detect the IDE devices after booting the Puppy Linux.

Advanced -> IDE Configuration -> IDE Operate Mode -> From “Legacy Mode” to “Native
Mode”.

Advanced -> IDE Configuration -> Standard IDE Compatiable -> From “Enabled to
Disabled”.

Once the PC has booted with boot media, the following screen will appear,

Figure 2- Puppy Linux Boot Screen

Choose mode of installation either graphical or command line as well as we can pass the
boot parameters to Puppy Linux. On screen message will guide you to pick required boot
parameters by pressing function key F2. The different boot options which are passed to Puppy
Linux are listed below.

acpi=off Default on for PCs > 2001, may give boot/shutdown probs.
loglevel=<n> Bootup verbosity. 7 is high verbosity for debugging.
pfix=ram Run Puppy totally in RAM ignore saved sessions
pfix=<n> number of saved sessions to ignore (multisession CD),
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pfix=nox command line only, do not start X,

pfix=noram  do not copy pup_xxx.sfs to ram (useful 256MB PCs only),
pfix=clean  file cleanup (simulate version upgrade),

pfix=purge  more radical file cleanup (to fix broken system),
pfix=rdsh fro developers only (intiramfs shell).

Example:
Puppy acpi=off pfix=2 Ignore ACPI, blacklist last 2 saved sessions.

We have chosen graphical installation with default boot options. Wait for 5seconds as puppy
will take you into installation processes.

Basically it copies the drivers, puppy sfs files, kernel and initrd images into RAM. The
following screen confirms that.

Loading drivers needed to access disk drives done
Searching for Puppy files in computer disk drives... done
Loading the 'pup-430.sfs’ main file... copying to ram done
Betting up the layered filesystem... done
Performing a 'switch_root’ to the layered filesystem... done
aking the filesystem usable... depmod done
pdating... network-drivers-list gtk-icon-cache desk-icons done
Loading kernel modules... domne
aiting for modules to complete loading... done
Betting up services (network, printing, etc.)... [backgrounded]
ecognising media devices... optical_

Figure 2- Kernel Module Loading

12



2.2.1 Keyboard Selection

Once the kernel Select the keyboard layout:
image and  drivers are (UP/DOWN arrows then ENTER key)

ied i 5
cgpled mto RAM, Puppy averty et
Linux will request you to be-latini azerty (Belgium)

br-abnt2 guwerty (Brazil)
select keyboard layout from br-latini-us querty (Brazil)
known list of keyboard croat quertz (Croatia)
cz-latZ gquwerty (Czech)
typeS, cz-us-gquertz guwertz (Czech)
de quertz (Germany)
defkeymap querty
Use Up/Down arrows on dk querty (Denmark)
the keyboard to make your dvorak dwr:k Snain)

: es querty (Spain
choice then press £i querty (Finland)
ENTER/RETURN for OK. fr azerty (France)
Setect e IEREERETERY 2

option from list.

Figure 2- Keyboard Selection Wizard

2.2.2 Country Setup

Select the country
for localization of
language,  money,
time and font from

Country setup
The locale setting provides money, date and font
localization for your country. The current choice is
en_US. Make a choice to suit your country...

| country setup
aa_DJ Afar .

aa_ER afar wizard

aa_ERPsaaho Afar

a?_g: 2?“7 SouthAfri Use Up/Down

— FIEaans, SORLAREEICe arrows on Keyboard
an_ES Spain to make your choice
ar_AE Arabic, UAE then press ENTER
ar BH ﬂrabfc, Bahra%n or RETURN for Ok.
ar_DZ Arabic, Algeria

ar_EG firabic, Egypt

ar_IN firabic, India Select the

ar_I0 Arabic, Irag

ar_J0 Arabic, Jordan A

option from list.

{Cancel>

Figure 2- Country Setup Wizard
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2.2.3 Time-zone setup

Puppy timezone selector

Flease choose your timezome. If a citysregionscountry in your timezone is Select the time-zone from time-zone SetUp
not listed, choose a GMT<number> .
: wizard, Use Up/Down arrows on keyboard
Europe/Zagreb o .
EuroserZaporozhye | to make your choice then press
Europe/Zurich .
GMT+0 (London, Dublin, Edinburgh, Lisbon, Reykjavik, Cas ENTER/RETURN for OK.
GHT+1 (Paris, Berlin, Amsterdam, Brussels, Madrid, Stock ;
et Eanm) Select the ENE O [T]1F:] joption from
GMT+11 (Magadan, Soloman Is.) list.
GMT+12 (Wellington, Fiji, Marshall Islands)
(Athens, Helsinki, I[stanbul, Jerusalem, Harare)
GHT+3 (Ruwait, Nairobi, Riyadh, Moscow)
GMT+4 (Abw Dhabi, Muscat, Thlisi, Volgograd, Kabul)
GMT+5 (Islamabad, Karachi)
GHT+6 (Almaty, Dhaka)
GMT+? (Bangkok, Jakarta)
GMT+8 (Perth, Singapore, Homgkong)
< 0K > {Cancel>

Figure 2- Time-zone Setup Wizard

2.2.4 Puppy Video Wizard

Once keyboard, country and timezones are set puppy will ask to configure the Xserver to
run puppy in graphic mode, Puppy has two Xserver namely XVESA and XORG. The following
screen shots will guide to configure the XORG server.

Puppy Video Wizard
Welcome to the Puppy Video Wizard!

Puppy has two X servers (to run Puppy in graphics mode):
Xvesa: A very small and simple “"Kdrive" X server.
Xorg: A very large and sophisticated X server.

Xvesa works flawlessly on most video hardware, simple to configure,
but one major disadvantage iz that screen refresh rate is fixed.
filso, Xvesa has limited support for input devices, and lacks features
like hardware-acceleration (video may be jerky on slow PCs).

It is recommended that you choose the <Xorg> button now, but some
gquirky video hardware does wot work with Xorg, in which case you can
run this Wizard again and choose the <{Xvesa> button.

Press ENTER for Xorg probing will take several seconds...
Press TAB (or right-arrow) key then ENTER key for Xvesa...

{Xorg > {Xvesa>

Figure 2- Puppy Video Wizard - 1
14



Select from puppy video wizard. After choosing Xorg puppy will probe for monitor type
and list the known types,

LCD l'nnel 1360:(768

LCD Panel 1400x1050
h31. 5-190059-?5 LCD Panel 1440x900
h31.5-96u60 LCD Panel 1600x1200

Figure 2- Puppy Video Wizard 2

Choose h31.5-48.5v40-70 Mo DR -ty (=l e ROZgfetsl  from listed options, Once
monitor type is selected puppy will request you to select the video mode,

Unconf irwed For wonitor, UK for video uﬁ
Unconf irmed for monitor, UK for video card
Unconf irmed for monitor, OK for video card
Unconf irmed for monitor, UK for video card
Unconf irmed For monitor, maybe NOT UK For card
mzaxmm Unconf irned for monitor, maybe NUT UK for card
nconf irwed MAXINUN for monitor, OK for card
100 L Unconfirmed for monitor, UK For video card

Y
L
e .

¢ TEST > < EXIT >

Figure 2- Puppy Video Wizard 3

(Ol 024x768x24 Unconfirmed for Monitor, OK for cardRigelil IS el ReJotlel¢iS
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At the end of video wizard puppy will take you into desktop. The desktop screen shot is shown
below,

Puppy Linux \xao

& ME 03:10 PM

Figure 2- Puppy Linux Desktop

2.3 Hard Disk Partition

Disk partitioning basically divides the data storage space of a hard disk drive into separate
areas referred to as partitions. Partitions are usually created when the hard disk is first being
prepared for usage. Once a disk is divided into partitions, directories and files may be stored on
them. Puppy Linux comes with GParted utility to partition HDD.

The following partition layout is to be created on installed HDD,

S.No Partition File System Type Size
1 /dev/sdal Ext3 1922MB
2 /dev/sda2 logical 2016MB
3 /dev/sda5 Ext3 2016Mb

16



2.3.1 Run GParted to Partition HDD

Goto Menu -> System -> GParted

= Eevﬁda - GParted

GParted Edit View Device Partition Help

MNew Delete | Resize/Move Copy Paste Undo

499 GiB

] New r“‘w
§ Delet Delete

@E Resize/Move

opy Ctrl+C

{1 paste Ctri+v
&% Format to 3
Unmount

Manage Flags
Check
Label

. Information
Ei operations pending

Figure 2- GParted HDD Partitioning Wizard 1

Select the unallocated partitions on the GParted window and right click on it. Popup window will
open click on <New> option.
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2.3.2 Creating Primary Partition

GParted will open “Create New Partition” window as shown in figure 2-11.

GParted Edit View Device Partition Help i

MNew Delete | Resize/Move

Copy
2. Create new Partition - O x
0
unallocated
Minimum Size: 8 MiB Maximum Size: 3938 MiB
’ o m | - 1
Free Space Preceding (MiB): - Create as: Prim
New Size (MiB): 1922 &

T File System: | ext2
Free Space Following (MiB): 2016 ﬂ

[ Round to cylinders Label:

Eonal]| dpaid

0 operations pending ﬁ

Figure 2- GParted HDD Partitioning Wizard 2

1. Adjust the slider to allocate required size of partition in our case it is close to 1922 MB.
2. Choose the partition type from “Create as SpinBox” (Primary Partition)

3. Choose the file system type from “File System Spin Box” (ext3)

4. Click “<Add>”

5. Confirm unallocated space divided into “New Partition #1 1922MiB” and unallocated space
2016MiB.

18



2.3.3 Creating Logical Partition

1. Select the unallocated partition from GParted window and right click on it, popup window
will open as shown earlier and click on <New> option.

2. Gparted will open “Create new partition” window as shown in figure 2-12,

3. Adjust the slider to allocate maximum available size of HDD (2016 MB)

4. Choose the partition type from “Create as SpinBox” (Extended Partition),
Note: File system SpinBox is disabled for Extended Partition,

5. Click “<Add>".

& Jdev/sda - GParted I
GParted Edit View Dewvice Partition Help
L] _ * [l/devisda (3.85Gig)
New Resize/Move Copy Undo
New Partition #1 unallocated
& Create new Partition I

Partition ‘ ’ Flags

New Partition

unallocated Minimum Size: 8 MiB Maximum Size: 2016 MIB _

Free Space Preceding (MiB): I T create as: Extended Partition 4 |

New Size (MiB): 2016 5 _
ew Size (MiB) File System: | extended =

Free Space Following (MiB): 0 =

Round to cylinders Label:

|%gancel H #Add ‘

|:] Create Primary Fartion #1 (extZ, 1.88 GIB] on Jdev/sda

1 operation pending

Figure 2- GParted HDD Partitioning Wizard 3
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2.3.4 Creating Secondary Partition

1. Expand the newly created extended partition,

2. Select the unallocated partition, right click on it, popup window will open as shown earlier
and click on <New> option.

3. Gparted will open “Create new partition” window as shown in figure 2-13,
4. Adjust the slider to allocate maximum available size of HDD, (2016 MB),
6. Choose the partition type from “Create as SpinBox” (Logical Partition),

7. Choose the file system type from “File System Spin Box™ (ext2),

8. Click “<Add>".

= Jdev/sda - GParted - 0O x
GParted Edit View Device Partition Help
L] , v [C)idevisda (3.85GiB) ¥
New Resize/Move Copy Undo
New Partition #1 unallocated
= Create new Partition N
Partition ‘ ’ Flags
New Partition
< New Partition Minimum Size: 8 MiB Maximurmm Size: 2016 MIB
Free Space Precedng O48): | % Createss: | Logicalpartion 4| |
Mew Size (MiB): 2016 5 _
Ll File System: | ext2 2
Free Space Following (Mi): 0 %
Round to cylinders L
| %gancel H #gdd ‘

:] Create Primary Partition Z1 (extZ, 1.88 GIB] on /dev/sda

| Create Extended Partition #2 (extended, 1.97 GIB) on /dev/sda

2 operations pending

Figure 2- GParted HDD Partitioning Wizard 4
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After creating partition layout on the selected HDD, it should be saved by clicking on

Edit — Apply All Operations

Accept the defaults on next screen (figure 2-14) and “<Close>”

;h Applying pending operations =
Applying pending operations

Applying all listed operations.
Depending on the amount and type of operations this might take a long time.

Completed Operations:

All operations successfully completed |

..........................

Save Details || wgluse J

Figure 2- GParted HDD Partitioning Wizard 5

Finally we have prepared HDD for storing files and can exit the GParted menu.
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2.4 Installing Puppy Linux into HDD

Puppy Linux comes with pre-build software called “Puppy Universal Installer”. This utility
makes ease of our installation processes.

Click on sdb1l sdb1 in desktop to mount boot media and close the opened window.

Goto
Menu —>  Setup —>  Puppy Universal Installer

Puppy Universal Installer window will open as shown below (figure 2-15), select the media
to install puppy from listed options,

‘3 Puppy Universal Installer

Welcome to the Puppy Universal Installer!

If you wish to install Puppy to a remowvable media, such as a USB Flash
or hard drive, CO/DVD disc, Zip disk or L5-120 disk, please insert it
right now, before proceeding.

INSERT MEDIA NOW
Then, choose the media that you want to install Puppy to:

USB Flash drive

USB hard drive

USE CF Flash drive, later move CF card to IDE/SATA internal adaptor
Internal USB Flash drive (ex: uDiskOnChip)

Internal IDE/SATA Flash drive (ex: CF card in IDE adaptor)

Internal ZIP or LS120 drive

Internal (IDE or SATA) hard drive

Ancient true-sSCsl hard drive

CD drive

Figure 2- Puppy Installation Wizard 1

Choose [[EGEURUBISYIESTAVANEIC (. If you have multiple HDD select specific drive from the
available options on next screen as shown in figure 2-16.

'-'3 Puppy Universal Installer - O =

Choose which drive to install to:

sda ATA InnoDisk Corp. -, size 3.848 GiB

Figure 2- Puppy Installation Wizard 2

Select sda ATA InnoDisk Corp. -, size 3.848 GiB

From the chosen HDD, Puppy will list available partitions on that drive on next screen (figure 2-17), choose
partition to install Puppy Linux

22



F'Q Puppy Universal Installer - O x
Here is what Puppy has found out about the chosen drive:

sdal: ext2, size 1.877 GIiB
sdab: ext2, size 1.969 GIB

Install Puppy to sdal: !

Install Puppy to sdas:

Filesystem in partition

WARNING: Notice the filesystem in the intended destination, is |/
that what you want? In particular, if the fs. is ‘vfat' or 'ntfs’
you might want to replace these with a Linux ext2 or ext3 fs.
if the partition can be taken over totally for Puppy's use. If you
are installing to an internal drive of a PC, it is highly
recommended that the fs. be a Linux ext2 or ext3. Puppy can
install to vfat/ntfs but limited to 'frugal’ with 'pupsave’ only.
Mtfs is particularly limited, slow and also has severe bootup
options, so get rid of it if at all possible. Click the button to run
GParted, which will enable you to examine and modify the
partitions.

Superfloppy

WARMNING: NOT NORMALLY RECOMMEMNDED. Do you 55
want to install Puppy in Superfloppy mode, that is, no

MER and no partitions? ..in that case, the drive will be
accessed as /dev/sda, without a partition number. This
may be a good choice for booting USE Flash drive from

PC with a quirky BIOS. Click button if yes:

Go back and choose a different drive %gancel

Figure 2- Puppy Installation Wizard 3

Install Puppy to sdal:

Click on “Install Puppy to sdal” option.

Next screen (figure 2-18) will confirm the selected partition. (Accept default)

[ 3 Puppy Universal Installer - O x|

You hawve chosen to install Puppy to partition fdew/
sda2, which has a ext3 filesystem and the size is
4497M.

Press OK button to install Puppy {(note, there will be
one or two more dialog windows before you have
to commit to the actual install)...

Figure 2- Puppy Installation Wizard 4

Next Puppy will request you to select type of installation as shown in figure 2-19,
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‘38 Puppy Universal Installer - O x

You have chosen to install to /dev/sda2, which appears to be an internal
hard drive (atahd).
It appears that this is a new installation.

There are two ways to install Puppy to the partition:

1. FRUGAL (recommended)

Copies the files vmlinuz, initrd gz, pup-430.sfs and pupz430 sfs to the
partition, saving your personal settings inside a pupsave file (like when
running from CD) and leaving the previous contents of the partition
untouched. PROS:

- Can coexist with another distro installed to the same partition.

- Can install to a non-Linux FAT or NTFS partition (former preferred).

- Easier to upgrade: just download the new .iso file and replace the above
files with their newer versions (mount the .iso to access the files).
(Mote: A .iso can easily be mounted in puppy just by clicking on it)

- Enables the use of .sfs addons (application combo-packs).

- Can save to entire partition if Linux fs. and no need to coexist.

2. FULL
A “normal” Linux installation, requiring usage of the entire partition by Puppy.

Note: FRUGAL option, if install to a FAT or NTFS partition, there is an
extra boot option: "WakePup2", using a floppy disk. Otherwise, GRUB is

the normal method, booting from floppy. USB or internal hard drive.

Click FRUGAL for coexist install (recommended). ..

Click FULL for conventional install...
FULL
TN

Click window close box to quit...
Figure 2- Puppy Installation Wizard 5

After selecting Full installation puppy will copy installation file from boot media into selected
HDD partition as shown in figure 2-20.

‘23 Puppy Universal Installer - O x

Please wait, copying Puppy files to sdaz...

Figure 2- Puppy Installation Wizard 6

Finally puppy executes the configuration and run level scripts as shown in figure 2-21,

‘43 Puppy Universal Installer - O x

Please wait, executing rc.update script...

Figure 2- Puppy Installation Wizard 7

Between these steps sometimes you may have to wait a minute or two so be patient and all will
continue as planned, finally puppy will ask you install the GRUB, next section will explains GRUB
installation procedure.
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2.5 Setting up GRUB

The installation of GRUB in Puppy Linux is easy. After successful installation of puppy on
HDD, by default puppy will run GRUB installation scripts. The following screen shots (figure 2-
22) will guide you to install GRUB on HDD,

e Select the “Install/Upgrade” option.

‘23 Puppy Universal Installer - O x

If all went well, Puppy has been installed to sda2.
But, now we have the sometimes-difficult part, how to make Puppy bootable.
You can do one, or both, of these:

Boot disk: Use a floppy disk or USB pen drive to boot Puppy.
GRUB: Install GRUB in the hard drive (or update existing GRUB).

Click 'Boot from USBE' if you want to sacrifice a usb Flash pen drive as a
'boot disk'. This Universal Installer script will return to this dialog

window after creating the USB 'boot disk'.

Note, you would probably only choose this if your PC does not have a floppy
drive and you do not want to install GRUB to the hard drive.

Click 'Installfupdate GRUB' to install (or update) the GRUB boot manager.
You will be given the opportunity to create a floppy "boot disk' as well
as install GRUB to the hard drive.

FOR USB BOOT DISK CHOICE, PLEASE INSERT IT RIGHT NOW BEFORE PROCEEDING!
(must have FAT16 fs., and any files in it will be deleted)
IT MUST ALS0 BE UNMOUNTED -- BE SURE BEFORE PROCEEDING

| Boot from USB | | Install/update GRUB ‘
ke

Figure 2- GRUB Installation Wizard 1

e Select the “INSTALL” option from the installer window shown in figure 2-23.

‘5 Universal Installer =

Click UPDATE button if you want to update an existing installation
of GRUB, or click INSTALL to install or reinstall GRUB...

WARNING: If your PC has a mix of IDE and SATA hard drives, then

GRUB may get the drive numbering wrong. In which case, you may

have to manually edit the entry or entries in /boot/grub/menu Ist

in the partition where GRUB is installed. This problem has come

with recent Linux kernels where IDE drives are now /dev/sd*, the

same letters as SATA drives, whereas before they were /dev/hd*.

GRUB uses "hd" notation for both IDE and SATA drives, and numbers
drives as hd=drive>,<partition> where =drive> and <partition= numbering
starts from zero (again different, as Linux numbers partitions from 1).
The problem is that GRUB sees IDE drives first (hd0,), whereas if you

look at Pmount you may see it listed second (hdl,). The Uni. Installer
uses the ordering as reported by Pmount, which may be wrong for GRUB!
(EX: if an IDE drive is hd1,0 {(sdbl), may need to be changed to hd0,0)

UPDATE INSTALL

Figure 2- GRUB Installation Wizard 2
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Accept the defaults in the following screen (figure 2-24).

‘& Puppy Universal Installer

The "grubconfig" script is about to be executed.

Just accept the defaults. The very first question will ask if you
want to do a simple installation, and you accept that option, which
is the default. The only place where | suggest you deviate from the
default, is when it asks where to install Grub, choose "MBR".

Figure 2- GRUB Installation Wizard 3

Select “SIMPLE” option from next dialog (figure 2-25)

Select frame buffer console from available options as shown in figure 2-26. In our case

2 GRUBCONFIG Kent Robotti (modified for Puppy Linux)

Puppy Linux users: if running this from the Universal Installer,
please choose 'simple’ option!

GRUB is a generic bootloader. There's a simple installation which tries

to automatically set up GRUB to boot Linux (also DOS, Windows, BSD, HURD,
QNX, PLANG, BEQS, Minix, and 05/2 if found). For more advanced users,

the expert option offers more control over the installation process.

simple  Try to install GRUB automatically
expert Use expert GRUB setup menu

2 x

Figure 2- GRU B Installation Wizard 4

lvmastandard Use standard Linux Console (the safe choice)g

M. CONFIGURE GRUB TO USE FRAME BUFFER CONSOLE?

O %

Looking at /proc/devices, it seems your kernel has support for the Linux frame buffer console. If we enable this, it will allow more rows
and columns of text on the screen and give you a cool penguin logo at boot time. However, the frame buffer text console is slower than a

standard text console. In addition, not every video card or monitor supports all of these video modes. Would you like to use the frame

buffer console, or the standard Linux console?

standard Use the standard Linux console (the safe choice) =
640x480x256 Frame buffer console, 640x480x256

800x600x256 Frame buffer console, 800x600x256

1024x768x256 Frame buffer console, 1024x768x256

640x480x32k Frame buffer console, 640x480x32k

800x600x32k Frame buffer console, 800x600x32k

1024x768x32k Frame buffer console, 1024x768x32k

640x480x 64k Frame buffer console, 640x480x64k

800x600x 64k Frame buffer console, 800x600x64k é

Figure 2- GRUB Installation Wizard 5
°

Give the partition details to store GRUB files, (If you are running GRUB from Universal
Installer Accept the default entry) on the following screen (figure 2-27),
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e Select the GRUB Destination from the available options in the next screen,

SEICleaMBR Install to Master Boot Record (possibaly unsafe)[eJol{e]gl:1gle Kol [[o @S0 @

Finally GRUB installer reports the success message as shown in figure 2-29,

. Grubconfig: SELECT GRUB PARTITION - O x
Puppy Linux users: If running frem the Universal Installer,

just accept default entry, click OK button.
Where do you want the GRUB files to go?

Usually they are put with the kernel in the /boot directory.
What partition has the /boot directory you want to use?
Put the partition {/dev/hda2 etc.) in the box below:

BT

Figure 2- GRUB Installation Wizard 6

2 Grubconfig: SELECT GRUB DESTINATION - O
Pupply Linux users: if choose floppy boot disk here, this script

to install GRUB to MBR (usually MBR is best hard drive choice).
CLARIFY: Can create boot floppy first, then install to h.d. MER.

GRUB can be installed to a variety of places:

1. The superblock of a Linux partition ‘fdev/sdaZ2’,
(which could be made the bootable partition with DOS or
Linux fdisk, or booted with a Boot Manager like 05/2 etc.)
2. A formatted floppy disk.
3. The Master Boot Record of a hard drive.

Options 1 and 2 are the safest, but option 1 does require a little
extra work |ater (setting the partition bootable with fdisk).
Which option would you like? (Cancel button te exit script)

Root Install to superblock of Linux partition
Floppy  Install to a floppy in fdev/fd0 (A:)

x

optionally reruns and redisplays this dialog so you can then choose

MBR Install to Master Boot Record (possibly unsafe)

Figure 2- GRUB Installation Wizard 7

™ GRUB INSTALL SUCCESS

O %

GRUB was successfully installed on the MBR of /dev/sda. You should check and edit the ‘/boot/grubfmenu Ist’ file on ‘/dev/sdaZ’, if
needed. You may want to change the location 'fbootfvmlinuz', andfor options passed to any Linux kernel listed there.

RO

Figure 2- GRUB Installation Wizard 8

e o e

At the end of GRUB configuration installer will opt you to exit the installer or want to re-
run the grub as shown in figure 2-30. Select the “No” and exit installer.
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‘3 Universal Installer - 0O x

If you have already run grubconfig to create a boot floppy or installed
to h.d., click "Yes' button to rerun grubconfig script to either create
another boot floppy or install or reinstall GRUB to the hard drive.

If choose 'Yes', just accept all the defaults as before.

Click "Yes' to rerun grubconfig...
Click 'No* if installation finished...

BN

Figure 2- GRUB Installation Wizard 10

After installing GRUB the installation is almost finish. All you have to do is reboot into
your newly installed Puppy Linux system.

Reboot
Menu — Shutdown — Reboot

While rebooting puppy will offer you to save your personal settings and files as shown
figure 2-31,

You have booted off a live-CD or DUD, and you can now save your personal
settings and files to a USB Flash drive, Zip drive, floppy disk, or any
hard drive partition C(including NTF3). The session will be saved as a
gsingle file, named pupsave.Z2fs, which has a extZ filesystem inside it.

However, if you have burnt the CD/DUD as multisession (not closed), then
sessions can be saved as additional tracks to the CD/DUD —- each saved
session will appear on the CD-/DUD as a directory with all the saved files
in it, not as a single file. THIS IS STILL EXPERIMENTAL

Select <SAUE TO FILE> ( just press ENTER key) to choose a partition to =ave
the =eszion as file pupsave.Zfs...

Select <SAVE TO CD> (TAB then ENTER) to save session to CD-DUD
(multisession) (EXPERIMENTAL)...

Select <D0 NOT SAVE> to shutdown without saving session...

{3AVE TO FILE> < SAVE TD CD > <D0 NOT SAVE >

Figure 2- Puppy Conformation Wizard
Select FSBJOANORRSYAVI=P and Enter. Finally remove boot media.
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2.6 Rebooting into Puppy

Once system has rebooted, GRUB screen will opt you to select the version of the Puppy
Linux select option and press, <Enter>. To get into puppy desktop you may
need to select the keyboard, country, time-zone and Xserver setup that we done in section 2.2.1 to
2.2.4 after successful configuration puppy will take you into desktop as shown in figure 2-32.

>0
Puppy Linux X

) m_ 03:06 PM

Figure 2- Puppy Linux Desktop
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3. Compiler Installation

To make puppy into complete compiling environment we need to install add-on file called
devx_xxx.sfs (xxx refers version of installed Puppy Linux our case 4.3.1). It contains all of the
tools for compiling C/C++ applications.

The devx_431.sfs file installation is explained below:

Insert the media having devx_431.sfs file (In our case insert USB) wait for a second till
USB is detected by Puppy Linux and displayed on desktop as shown in figure 3-1.

Puppy Linux \?«o

sven) 35 oI S P 03:10 PM
Figure 3- Desktop with Detected USB

To mount USB, click on it. It will be automatically mounted and rox file manager displays it
content as shown in fig 3-2.
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RECYCLER root servoSoftwar sine wave Thiyagu w02 boot.cat boot.msg

e264 29dec2011
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devx_431.sfs help.msg initrd.gz isolinux.bin isolinux.cfg  Idlinux.sys linux-2.6.23_r logo.16
tai-3.8.1targ

% = B & » 0 B O

menu.c32 pdﬂ:k 1l4lpe pup-43liso pup-431.sfs rtai-3.8.1tar. syslinux.cfg TEST1 ubnfilel txt

bz2
4%

ubnpathl.txt vmlinuz

= i o317 P

Figure 3- ROX File Manager with Mounted USB

Click on devx_431.sfs to mount. The following figure 3-3 displays status of mounting and shows
content of devx_431.sfs

bin lib opt shin usr

34| ubnfilel.tx

Puppy Linux x9

U I 0519 P11

Figure 3- Directory Llstlng of devx_431.sfs

Goto the terminal

Menu > Utility > Rxvtterminal emulator
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Copy the files in mounted devx_431.sfs files into /mnt/home/ by giving following command as
shown below fig 3-4,

# cp —a -remove-destination /mnt/home/mnt/+mnt+sdbl+devx 431.sfs/*
/mnt/home/
# sync

rxwt - O x.
]

N # cp -a --remove-destination fmnt/home/mnt/ +nnt+sdol +devs 431,55 % Fant/home/
#

#

# =unc

N |

=l

Figure 3- Command to copy devx files

Goto /mnt/sdbl file manager window by clicking it in task bar,

Click on the devx_431.sfs to unmount. Puppy will confirm with the message “Unmounting
dexx_431.sfs”.

Unmount the USB by issuing following command in terminal as shown.

# cd

# umount /dev/sdbl

This will completes installation of devx_431.sfs file. To check installed version of gcc issue
following command in terminal

# gcc -v

The above command will displays gcc version and path to binaries, flags that are set during
compilation.
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4. RTAI Installation

This section covers all the steps needed to install RTAI on a Puppy Linux environment,
including kernel configuration. The main objective is to provide all the necessary information in a
detailed manner, even for those who possess little or no knowledge about the kernel compilation
process.

The overview of whole process, together with a complete set of steps for building and installing
RTAI from scratch are listed below,

e Selection of RTAI version

e Installing the Puppy Linux,

o RTAI supported Linux Kernel version,

e Downloading the Linux Kernel and RTAI tar files,
e Unpack and uncompressing the files,

e Using the patch file in the RTAI release that corresponds to the kernel source you
downloaded, patching the kernel source to incorporate the RTAI modifications,

e Generating a configuration file that suites the machine you’re going to run on.
e Building the Linux kernel

¢ Installing the Linux kernel,

e Configuring RTAI,

e Building RTAI,

¢ Installing RTAI,

e Rebooting and Testing.
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4.1 Selection of RTAI and Linux Kernel Source

We need to select version of RTAI, Linux kernel and a Linux distribution to use. These have
to be compatible, which is the tricky bit. Each version of RTAI supports only a limited subset of
Linux kernel versions, and we have to use the exact version of, one of those RTAI patch file with
Linux kernel version. With the available system resources in GMRT we selected Puppy Linux for
Linux distribution. It uses Linux kernel version 2.6.30.5. The latest release of RTAI-3.8.1 has been
used as it has patch for Linux kernel 2.6.23.

Summary of selected software versions,
Linux Distribution  : Puppy Linux —4.3.1
Linux Kernel :2.6.23

RTAI Version - RTAI-3.8.1

4.2 Installing the Linux Distribution (Puppy Linux -4.3.1)

Refer Section 2.0 Puppy Linux Installation of this document, which explains the detailed
steps to install Puppy Linux distribution on ICOP VDX6354D embedded boards and section 3.0
Compiler Installation will turns on the puppy into complete compiler for compilation of Linux
kernel source and various high level language programs.
This document describes two method of RTAI installation.

e Generic method of Linux Kernel and RTAI Installation
e GMRT method of Linux Kernel and RTAI Installation

4.3 Generic method of Linux Kernel and RTAI installation

In this method of installation, installer needs a good back ground in Linux kernel building
and kernel configuration files. If installer not selected the proper driver for hardware, CPU type,
file system type etc in the main .config file it may lead into problem, that time installer may able to
recover the system back. It is highly encouraged to follow the GMRT method of installation.

4.3.1 Downloading the Linux Source

The source for the Linux kernel can be found at www.kernel.org. The home page will lead
you directly to the source for the latest stable release. And also it has a repository of all the source
of previous releases, with HTTP and FTP links to them.

For example www.kernel.org/pub/linux/kernel/v2.6, this has all the various 2.6 releases. We
can easily download 2.6.23 by following link, http://www.kernel.org/pub/linux/kernel/v2.6/linux-
2.6.23.tar.bz2, put the tar file into /usr/src directory if exist otherwise create a src directory under
lusr.
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http://www.kernel.org/
http://www.kernel.org/pub/linux/kernel/v2.6
http://www.kernel.org/pub/linux/kernel/v2.6/linux-2.6.23.tar.bz2
http://www.kernel.org/pub/linux/kernel/v2.6/linux-2.6.23.tar.bz2

Command line way to download the Linux source from kernel.org

$ wget -c -P /usr/src
http://www.kernel.org/pub/linux/kernel/v2.6/1linux-2.6.23.tar.bz?2

4.3.2 Downloading the RTAI files

The RTAI homepage is at www.rtai.org. Download the copy of latest RTAI release from
homepage and put it in /usr/src directory. As like Linux kernel RTAI also maintains archive of
previous versions, pick the required version from following link https://www.rtai.org/RTAl/rtai-
3.8.1.tar.bz2. Alternately you can download by using wget command

$ wget -c -P /usr/src http://www.rtai.org/RTAI/rtai-3.8.1.tar.bz2

4.3.3 Unpacking the files

Extract the Linux kernel and RTAI files in /usr/src directory,
$ tar -xf linux-2.6.23.tar.bz2

S tar -xf rtai-3.8.1l.tar.bz?2

Now we have two directories called rtai-3.8.1 and linux-2.6.23 in /usr/src.

4.3.4 Applying the RTAI patch

The RTAI patch is applied just like any Linux kernel patch, it adds additional configuration
options to main kernel source. The following command applies RTAI patch to Linux kernel 2.6.23.

$ cd /usr/src/linux-2.6.23/
$ patch -pl < /usr/src/rtai-3.8.1/base/arch/i386/patches/hal-
linux-2.6.23-1386-1.12-03.patch

4.3.5 Configuring the Linux Kernel

In Linux build processes; what modules get included in the kernel is controlled by a
configuration file at the top level of the Linux source tree (i.e. /usr/src/linux-2.6.23). This is the
directory where almost all of the work involved in building the kernel takes place. Each
configuration option in the Linux kernel has a C pre-processor variable associated with it. Most

options need to be set to “yes”, “no” or “module”, where “yes” means compile it into the basic
kernel, “no” means leave it out completely and “module” means include it in a loadable module.

Once you have a .config file, there are some useful tools that can be used to modify it and
fine-tune it for your system, all invoked as variants of the ‘make’ command,
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make oldconfig:

This takes an existing .config file, usually one used for an earlier release of Linux on your
system, and asks you about all the ‘new’ configuration settings — ones for which the old file doesn’t
have a setting, and so which presumably represent new options added in later releases. All it does is
prompt you for the various undefined options one by one, with a bit of online help. You can’t go
back to a previous question without starting over again, although you can fix it up later using
‘xconfig’.

make xconfig:

This is the rather nice GUI configuration tool provided in Linux 2.6. It lets you move
around the options, which are grouped fairly conveniently, and provides on-line help when you
click on them. Selecting some options brings up some others — for example, if you select one of the
ethernet options, say support for 100Mbit ethernet, you find yourself presented with a bewildering
array of options for drivers. This GUI is built using Qt, so you need that to be installed on your
system.

make menuconfig:

Is the older, rather clunkier GUI provided in Linux 2.4. Similar to xconfig, but not so easy
on the eye.

4.3.6 Compiling the kernel

After configuring kernel we have .config file. Now we need to make the main kernel file,
which is kept in /boot in a compressed form and is loaded as part of the boot process. This file is
called bzlmage when it is built. We also need to build all the kernel modules. For building bzlmage
and kernel modules it takes the following commands,

S make or make bzImage
S make modules

Both of the above commands are issued without any privileges. We should do them logged

in as a normal user. Compilation time will vary depends on the options/modules are selected, as
well as processor capability. At the end it builds bzImage and kernel modules.

4.3.7 Installing the Kernel

Installing the kernel is split into following parts,
a. Installing the kernel modules,
b. Installing the kernel itself,

c. Creating initial ram disk image (initrd.img)
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a. Installing Kernel Modules:

Kernel modules are normally to be place in /lib/modules/<version>. Kernel modules
are installed by issuing the following command,

# make modules install
b. Installing Kernel:

Before we install the kernel, we want to make sure we do not overrun our current
kernel, or previously existing kernel. So we will install the kernel itself manually.
Runnable kernel are expected to be in /boot directory. Simple way to install the
kernel is copy the bzlmage into /boot.

# cp arch/i386/boot/bzImage /boot/bzImage-2.6.23
make sure the name is unique, and especially different than the current kernel.

c. Creating Initial Ramdisk image:

The initial RAM disk (initrd option in the GRUB menu, or, the file "initramfs-
YourKernelName.img") is an initial root file system that is mounted prior to when
the real root file system is available. The initrd is bound to the kernel and loaded as
part of the kernel boot procedure. The kernel then mounts this initrd as part of the
two-stage boot process to load the modules to make the real file systems available
and get at the real root file system. The initrd contains a minimal set of directories
and executables to achieve this, such as the insmod tool to install kernel modules
into the kernel.

# mkinitrd /boot/initrd-2.6.xx.img 2.6.xx

The second argument, the version string allows mkinitrd to locate the files it needs to
build the disk file whose name is given in the first argument. Finally copy the new
system map file into /boot directory and set up the correct symbolic link for it.

# cp System.map /boot/System.map-2.6.xx.map
# 1n -s /boot/System.map-2.6.xx /boot/System.map

Now we need to fix the configuration file for our boot loader. Most 2.6 systems use
GRUB boot loader. GRUB is controlled by a configuration file called
“/boot/grub/menu.lst”. Use the traditional “vi” editors to edit menu.lst file to add the
new grub entry as looks below,

title linux-rtai

kernel (hd0,0) /boot/bzImage-2.6.xx ro root=/dev/hdal
initrd /boot/initrd-2.6.xx.1img
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Save the changes and exit. The disks and partitions are numbered by bus numbers,
rather than by letters: hd0,0 means /dev/hdal. Having done all these, reboot the
system and boot with new installed kernel. Check the version of running kernel by
giving following command,

# uname -a

This will outputs the kernel name, host name, kernel release, kernel version and
compiled date, hardware platform and operating system.

4.3.8 Configuring RTAI

RTAI is configured in a similar way as Linux kernel, using a variation on “make
menuconfig”. The RTAI installation instruction recommends building RTAI in a separate build
directory, not the actual source directory. So create a directory called ‘rtai-build’, set this directory
as default directory for build and run “make menuconfig” in that, using the —f option to make to
point it to the makefile provided in the RTAI source directory.

$ cd /usr/src/rtai-3.8.1/

$ mkdir rtai-build

$ cd rtai-build

$ make -f /usr/src/rtai-3.8.1/makefile menuconfig

In the absence of a .config file for RTAI itself, defaults are taken from the rtai-
core/arch/i386/defconfig file. RTAI configuration feels very much like Linux kernel configuration,
and this is obviously that is intended. The only exception was that the default location for the Linux
kernel source which the RTAI build needs to access is set to the /usr/src/linux directory structure,
which needs to be changed if you put the kernel source in a personal location. So the only option to
be changed in rtai .config file was,

General — Linux source tree (path to Linux Source tree) /usr/realtime

General —» Installation Directory (Leave the default) usr/src/linux-2.6.xx

Then save and quit. The RTAI system configures itself and generates all the makefiles it will
need. Finally we are ready to build RTAI.

4.3.9 Building and Installing RTAI

Building the RTAI is much simpler, just issue the make command from the build directory
(/usr/src/rtai-3.8.1/rtai-build)

S make

The easiest way to clean things up if we want to repeat the RTAI build, is just issue the
‘rm —rf rtai-build/* .
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To install the compiled RTAI modules we need to be root, following command will install the
compiled modules,

S su
# make install

4.3.10 Rebooting & Testing

Now you need to reboot your new system and boot with rtai patched kernel. If every thing
goes fine we are ready to test the RTAI. Basically RTAI comes with a number of test programs. One
of these runs a latency test, rescheduling itself at a 10 KHz rate and measuring the difference for
each reschedule between the actual and excepted rescheduling times. Most of RTAI modules and
test programs installed in /usr/realtime to run the latency test you need to become root and execute
the ‘run’ command for the test,

$ su
# cd /usr/realtime/terstsuite/kern/latency
# ./run

RTAI programs run as kernel modules. If there is any indication of a problem, it may be that
there was a problem with the module version — if the kernel suspects that the module was built for a
different version of the kernel, it will refuse to run it. This can happen easily when reconfiguring
kernels, because it is important to build the module with the same include files as were used for the
kernel actually in use, including the .config file. If you change the configuration file and rebuild the
kernel without rebuilding the RTAI modules, you can get this sort of problem.

Problems loading modules are usually logged in /var/log/messages, so ‘tail’ this file if you
have any problems to see if you can see anything relevant there, If all goes well, you should see
some latency figures that don’t look very impressive until you realize they’re in nanoseconds, not
microseconds. Then you realise this really is a hard real-time kernel you’re running.
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4.3.11 Summary of Commands

Getting the Source Packages for Linux kernel and RTAI and unpacking
$ cd /usr/src
S wget -c¢ -P /usr/src
http://www.kernel.org/pub/linux/kernel/v2.6/1linux-2.6.xx.tar.bz2
$ wget -c -P /usr/src http://www.rtai.org/RTAI/rtai-3.8.1.tar.bz2
$ tar -xf linux-2.6.xx.tar.bz?2
$ tar -xf rtai-3.8.1.tar.bz2

Applying RTAI patch to Linux Source

$ cd /usr/src/linux-2.6.xx/
$ patch -pl < /usr/src/rtai-3.8.1/base/arch/i1386/patches/hal-
linux—-2.6.xx-1386-1.12-03.patch

Configuring the Linux Kernel

S make menuconfig or
S make xconfig or
$ make gconfig
Building the Linux kernel
S make clean
S make or make bzImage
S make modules
Installing the Linux kernel
$ su
# make modules install
# cp arch/i386/boot/bzImage /boot/bzImage-2.6.xx
# mkinitrd /boot/initrd-2.6.xx.img 2.6.xx
# cp System.map /boot/System.map-2.6.xx.map
# 1In -s /boot/System.map-2.6.xx /boot/System.map
# vi /boot/grub/menu.lst
# exit
Configuring RTAI
$ cd /usr/src/rtai-3.8.1/
S mkdir rtai-build
S cd rtai-build
$ make -f /usr/src/rtai-3.8.1/makefile menuconfig
Building and Installing RTAI
S make
$ su
# make install
Reboot
# reboot
Testing RTAI
$ su
# cd /usr/realtime/testsuite/kern/latency
# ./run
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4.4 GMRT method of Linux Kernel and RTAI Installation

There is no much difference between the previous method of installation and present one. In
this method all the commands are written in three scripts files. These files will take care of all the
jobs done by us in the previous method. The pre-requisite for this method of installation is target
system must be connected to either gmrt or ncra network. All the files required for installation can
be downloaded from techl.gmrt.ncra.tifr.res.in machine. Refer appendix A to configure network.
The following section describes the function of each script files job. Create the /root/install/
directory,

Goto

Menu — Utility — Rxvt Terminal Emulator

Change to /root/install directory,

# mkdir /root/install
# cd /root/install

Download the script files from techl.gmrt.ncra.tifr.res.in. scriptl.sh, script2.sh and script3.sh and
change the file permissions to executable,

# wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/rtai-install/scriptl.sh
<ENTER>

# wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl04/rtai-install/script2.sh

<ENTER>

# wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl04/rtai-install/script3.sh
<ENTER>

#chmod a+x scriptl.sh
#chmod a+x script2.sh
#chmod a+x script3.sh

scriptl.sh
Runthe scriptl.sh file from terminal,
#./scriptl.sh

o Creates temporary directory in /root called install/ and downloads necessary files into it.
Creates /usr/src directory and downloads Linux kernel and RTAI source files into it.
e Uncompress the tar files into /usr/src and instructs to run script2.sh file.

script2.sh
#./script2.sh
e Configures the Linux kernel with the default .config file in source tree, Opens text based

console as shown in figure 4-1 to configure the kernel, all the required configuration are
already done. Simply select < Exit > or press <ESC> <ESC> to exit.
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http://tech1.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-install/script1.sh
http://tech1.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-install/script2.sh
http://tech1.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-install/script3.sh

] rxvt - 0O x
Lonfig - Lime Kernel v2.6.23 Configuration

Lime: Kernel Configuration
Arrow keys navigate the menu, <Enter> selects submenus ---3>.,
Highlighted letters are hotkeys., Pressing <Y¥» includes, <MN» excludes,
<M> modularizes festures. Press <Escr<Esc> to exit, <7» for Help, <>
for Search. Legend: [¥] built-in [ ] excluded <M> module < >

[#] Enable loadable module support ---3
--- Enable the block layer ---3
Processor tupe and features ---»
Power management options (ACPI, APHM) --->
Bus options (PCI, PCMCIA, EISA, MCA, ISA) ---»
Executable file formats --->
Hetworking ---»
Device Drivers --—-3»
File systems ---:

Select < Exit >

Figure 4- Linux Configuration Wizard

¢ Building the Linux kernel and installing it.
e Updating menu.lst
e Instructs to run the script3.sh

script3.sh
#./script3.sh

e Configures the RTAI
e Building and installing RTAI kernel modules.
¢ Reboots the System and instructs to run test suite programs.

4.5 Testing RTAI Installation

RTAI comes with a number of test programs. One of these runs a latency test, rescheduling
itself at 10 KHz rate and measuring the difference for each reschedule between the actual and
expected rescheduling times. If you didn’t change the default in the RTAI configuration, most of
RTAI is installed in /usr/realtime, and to run the latency test you need to become root (puppy runs
as root all time) and execute the ‘run’ command for the test

45.1. Latency Test

# cd /usr/realtime/testsuite/kern/latency
# ./run
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[ rxvt -
A

cd fusr/realtime/testsuite/kern/ latency/

LArun

Type "C to stop this application,

I OM M M M ok o S S

## RTAI latency calibration tool #4
# period = 100000 (ns)

¥ avrgtine = 1 (=)

# do not use the FPU

# =tart the timer

# timer_mode iz oneshot

RTAI Testsuite - KERMEL latency i{all data in nanoseconds)

RTH| lat min| avl min| lat avg] lat mawx| avl max| overruns
RTD| 4190 4190 | 10670 20114 | 20114 | ]
RTD| 4180 | 4190 | 10560 | 20114 | 20114 | 0
RTD| 4190 4190 | 10137 | 16762 | 20114 | ]
RTD| B029 | 4190 | 10395 | 21791 21791 0
RTD| 4190 | 4190 | 11657 | 22629 | 22629 | 0

Figure 4- RTAI Latency Test
4.5.2. Preemption Test

# cd /usr/realtime/testsuite/kern/preempt
# ./run

'D rxvt -

Iy 4
cd kernfpreanpt,
1=

=+ +

LU

Type "C to stop this application,

EE L

%
RTAI Testsuite - UP preempt (all data in nanoseconds)

FTH lat min lat awvg lat max Jit fast Jit =low
RTD G219 11640 16762 36266 45787
RTD G219 11666 16762 36266 45787
RTD Ba81 11841 17600 36266 45757
RTD B35l 11512 17600 JR266 45757
RTD BERT 11617 17600 36266 45787
RTD BEET 11686 17600 36266 45787
RTD B5E7 11630 17600 36266 45757
RTD et 11665 19275 JR266 45757
_JRTD BERT 116596 19276 36266 45787
RTD BEET 11697 19276 36266 45787
RTD B5E7 11604 19276 36266 45757
¢ RTD et 11748 19275 JR266 45757

Figure 4- RTAI Preemption Test
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45.3. Switches Test

# cd /usr/realtime/testsuite/kern/switches
# ./run

'Drx‘ut _ O x

iy

LArun

Type "C to stop this application,

EE I R

Feh 22 15:08:39 {none) user,warn kernel: c042b100 O Linuws 100
Febh 22 15:08:39 (none) user,info kernel: RTAI[malloc]: global hesp =size = 209715
2 hytes, <BSD:,
Feb 27 15:08:39 (none) user,info kernel: RTAI[sched]: loaded (IMMEDIATE, UP, USE
RAERMEL SPACE: <with RTAI OWM KTASKs:, <uses LIMUY 5YSCALL=:, kstacks pool size
= BMRE hytes,
Feb 22 15:08:38 (none) user,info kernel: RTAI[=zched]: hard timer tuype/freq = 525
4-PIT/1183180(Hz); default timing: periodic; linear timed lists,
Feh 22 15:08:39 {none) user,info kernel: RTAI[sched]: Linws timer freq = 250 (Hz
3, TimeBaze freg = 11583180 hz.
Feb 22 15:08:38 (none) user,info kernel: RTAI[=zched]: timer =setup = 1676 n=, res
ched latency = 2514 ns,
Feb 22 15:08:39 (none) user,warn kernel: Wait for it ...
Febh 22 15:08:39 (none) user,warn kernel: FOR 10 TASKS: TIME 195 (ms), SUSPARES S
WITCHES 40000, SWITCH TIME (IMCLUDIMG FULL FP SUPPORT) 4882 in=)
Febh 27 15:08:39 (none) user,warn kernel: FOR 10 TRSKS: TIME 201 (ms), SEM SIGSUA
IT SWITCHES 40000, SWITCH TIME (IMCLUDING FULL FP SUPPORT) 5034 (n=)
Febh 22 15:08:39 (none) user,warn kernel: FOR 10 TASKS: TIME 211 (ms), RPC/RCV-RE
_]T SWITCHES 40000, SWITCH TIME (IMCLUDIMG FULL FP SUPPORT) 5280 (n=)
Fi

# 1

Figure 4- RTAI Switches Test

RTAI programs run as kernel modules. If there is any indication of a problem, it may be that
there was a problem with the module version — if the kernel suspects that the module was built for a
different version of the kernel, it will refuse to run it. This can happen easily when reconfiguring
kernels, because it is important to build the module with the same include files as were used for the
kernel actually in use, including the .config file. If you change the configuration file and rebuild the
kernel without rebuilding the RTAI modules, you can get this sort of problem. Problems loading
modules are usually logged in /var/log/messages, so ‘tail’ this file if you have any problems to see
if you can see anything relevant there.If all goes well, you should see some latency figures that
don’t look very impressive until you realize they’re in nanoseconds, not microseconds. Fig shows
the latency response in VDX6354D embedded boards.
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5. PET Package Installations

PET Packages are additional software applications that can run on Puppy Linux to add extra
facilities to it. These packages are not part of standard puppy release, in order to suit our
applications we need to install some packages, the list of additional packages to be installed on
puppy Linux are listed in table 5-1,

Sr.No PET Package Name Description

1 gnuplot-4.2.5-1486.pet Plotting utility

2 openssh-client-5.1p1.pet Secure client component for remote communication

3 openssh-server-5.1p1l.pet Secure server component for remote communication

4 qt-3.3.8.pet Provides the gt libraries for gui

5 tightvnc_viewer-1.3.9.pet Client component for remotely view & interact with X
displays

6 x11vnc_server-0.9.4B.pet Server component for remotely view & interact with X
displays

7 enscript-1.6.6-i486.pet ASCII to PS conversion

8 pdftk-1.41.pet PDF file merge utility

Table 5- PET Package List
The installation steps are given below,
Open the terminal,
Menu —» Utility —* Rxvtterminal emulator

Download the installation scripts from techl.gmrt.ncra.tifr.res.in.

# wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl04/rtai-install/pet-
install.sh <ENTER>

[ rxwt _ O x

Al
¥
¥
¥
¥ wget http://techl,gwrt,nora,tifr,res, in/thiyagu/PC104/rtai-instal l/pet-install, shil

Figure 5- PET Download terminal
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http://tech1.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-install/pet-install.sh
http://tech1.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-install/pet-install.sh

Change file-permission of pet-install.sh
#chmod a+x pet-install.sh

Run the pet-install.sh script file from terminal. It downloads all PET files from
techl.gmrt.ncra.tifr.res.in and asks conformation to install packages.
[ rxwt _ O x

#
#
# .fpet-inztall.sh i

Figure 5- PET Install Script
GNU Plot:

GNU Plot installation conformation message as shown in fig 5-3,

Puppy Package Manager - O x

o

Click "OK' button to confirm that you wish to install this package:
gnuplot-4.2.5-i486.pet

o | & cancel
Figure 5- GNUPIot Install Conformation

Click < ok > to install gnuplot application. Finally puppy reports successes message as shown in fig
5-4. and updates help page.

Puppy Package Manager - O =

g

The following package has been successfully installed:
PACKAGE: gnuplot-4.2.5-i486 CATEGORY: none

...note, this package does not have a menu entry.

Figure 5- GNUPIot Installtion Successes
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x1lvnc_server:

Conformation message to install x11vnc_server as shown in fig 5-5,

Puppy Package Manager - O x

2

Click 'OK' button to confirm that you wish to install this package:
tightvnc_viewer-1.3.9.pet

% Cancel
Figure 5- x11vnc server Installation Conformation

Click < ok > to install x11vnc_server application. Puppy reports success message, update its entry
into “Network™ and finally updates help page as shown in fig 5-6.

Puppy Package Manager - O x

9

The folloewing package has been successfully installed:
PACKAGE: tightvnc_viewer-1.3.9 CATEGORY: Network

_look in 'Network' in the menu (bottom-left
of screen) to run the application.

Figure 5- x11vnc server Installation Successes

tightvnc_viewer:

Conformation message to install tightvnc_viewer as shown in fig 5-7,

Puppy Package Manager - O x

2

Click *OK' button to confirm that you wish to install this package:
tightvnc_viewer-1.3.9.pet

%gancel

Figure 5- TightVNC viewer Installation Conformation

Click < ok > to install tightvnc_viewer application. Puppy reports success message, update its entry
into “Network” and finally updates help page as shown in fig 5-8.

Puppy Package Manager - O x

J

The following package has been successfully installed:
PACKAGE: tightvnc_viewer-1.3.9 CATEGORY: Network

..look in ‘Network' in the menu (bottom-left
of screen) to run the application.

Figure 5- TightVNC Installation Successes
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openssh_server:

Conformation message to install openssh_server as shown in fig 5-9,

Puppy Package Manager - O %

J

Click 'OK' button to confirm that you wish to install this package:

openssh-server-5.1pl.pet

Fod| ¥ cancel

Figure 5- open-ssh server Installation Wizard

Click < ok > to install openssh_server application. Puppy reports success message and finally
updates help page as shown in fig 5-9.

Puppy Package Manager - O x

J

The following package has been successfully installed:
PACKAGE: openssh-server-5.1pl CATEGORY: none
...note, this package does not have a menu entry.

Figure 5- open-ssh server Installation Successes

openssh-client:

Conformation message to install openssh-client as shown in fig 5-10,

Puppy Package Manager - O x

o

Click 'OK' button to confirm that you wish to install this package:
openssh-client-5.1pl.pet

‘Q‘EQK| ‘ b4 Qam:el‘

Figure 5- open-ssh client Installation Conformation

Click < ok > to install openssh-client application. Puppy reports success message and finally
updates help page as shown in fig 5-12.

Puppy Package Manager - 0O x

9

The following package has been successfully installed:
PACKAGE: openssh-client-5.1pl CATEGORY: none

_..note, this package does not have a menu entry.

Figure 5- open-ssh client Installation Successes
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Qt:

Conformation message to install gt as shown in fig 5-13,

.7 Puppy Package Manager - 0O =

o

Click 'OK' button to confirm that you wish to install this package:
qt-3.3.8.pet

Figure 5- Qt Installation Conformation

Click < ok > to install gt application. Puppy reports success message and finally updates help page
as shown in fig 5-14.

Puppy Package Manager - O x|

J

The following package has been successfully installed: -
PACKAGE: qt-3.3.8 CATEGORY: none
...note, this package does not have a menu entry.

Figure 5- Qt Installation Successes

enscript:

Conformation message to install enscript as shown in fig 5-15,

Puppy Package Manager - O x|

2]

Click 'OK' button to confirm that you wish to install this package:
enscript-1.6.6-i486.pet

%Qancel

Figure 5- enscript Installation Conformation

Click < ok > to install enscript application. Puppy reports success message and finally updates help
page as shown in fig 5-16.

Puppy Package Manager - O x

9

The following package has been successfully installed:
PACKAGE: enscript-1.6.6-i486 CATEGORY: none
...note, this package does not have a menu entry.

Figure 5- enscript Installation Successes
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pdftk:

Conformation message to install enscript as shown in fig 5-17,

Puppy Package Manager - 0O x

%

Click "OK' button to confirm that you wish to install this package:
pdftk-1.41.pet

. %gance]

Figure 5- Pdftk Installation Conformation

Click < ok > to install enscript application. Puppy reports success message and finally updates help
page as shown in fig 5-18.

-7 Puppy Package Manager - O x

<

The following package has been successfully installed:
PACKAGE: pdftk-1.41 CATEGORY: Document

..look in '‘Document’ in the menu (bottom-left
of screen) to run the application.

Figure 5- Pdftk Installation Successes

Starting x11lvnc-server:

PET installation scripts installs all pet packages listed above, at end it configures x11vnc-
server to listen remote request. The fig 5-19 will ask you to select the type of service

I x11vnc remote desktop server - O x
Please choose from the following:

Onetime Start the x11vnc server this one time.

Everytime Start the x11lvnc server now and everytime we boot.

< ok 3¢ cancel ) Help

Figure 5- x11vnc server Configuration wizard 1

REIEME Everytime  Start the x11vnce server now and everytime we boot” EQtEdI[¢g<0] &3

Next puppy will request you to give the password to accept the remote request as shown fig 5-20,

2 x11lvnc remote desktop server - O x

Enter a Password for connecting
to this server:

gmrt123]|

Figure 5- x11vnc server Configuration wizard 2
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Finally puppy starts x11vncserver with it server address as shown in fig 5-21,

M Setup File Sharing - O x

The x11vnc server has been started.
Use a vncviewer to connect.
Run this script again to stop the server.
It looks like this server's address is 192.168.4.42:0

Figure 5- x11vnc server Configuration wizard 3
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Appendix.A Network Configuration in Puppy Linux

1. Ensure PC104 System is connected to Network.

2. Open terminal

[ rxwt _ O %

WEy |

Fig A-1 rxvt terminal
3. Check eth0 interface whether it is up or down?
# ifconfig

The above command list only following shown in fig A-2 then ethernet interface is DOWN.

rxvt - O x
]

Ar

#

# ifconfig

1o Lirnk encap:local Loophack
inet addr:127.,0.0.1 Mask:255.0,0,0
P LOOPEACE RUNMING MTU:1R436 Metric:l
F¥ packetz:0 errors:i0 dropped:0 overrunz:0 frame:l
Te packet=z:0 errors:0 dropped:0 overruns:0 carrier:0
collizsionsi0 txoueuelen:O
Ry bytes:0 (0,0 BY T¥ bytes:0 (0,0 B)

N |

Fig A-2 Loop Back interface only Enabled

On contrary it shows eth0 interface then ethO is UP as shown in fig A-3



[ revt - O x
5 4
#
# ifconfig
ethd Link encap:Ethernet  Hiladdr 00300360:00:00:01
inet addri192,165.4,42 Bcast:192,168,4,255 Mask:255,255.255.0
UP BROADCAST RUNMWING MULTICAST MTU:1500 Metric:l
R¥ packets:B00 errorsi0 dropped:D overrunzs 0 frame:l
T¥ packets:307 errorsi0 dropped:0 overruns:0 carrier:Q
collisions:0 txoueuslen: 1000
R¥ bytes:58279 (53,9 KiB) TH bytes:A03223 (3937 KiB)
Interrupt:9 Base addressiOnde00

lo Link encap:local Loopback
inet addr:127.0.0.1 Mask:Z55.0.0,0
UP LOOPBACK RUMNING MTU:16436 Metric:l
R packets:0 errors:0 dropped:D overruns i) frame:0
TH packets:0 errors:0 dropped:0 overruns i) carrier:0
collisions:0 txgueuslen:
R bytes:0 (0,0 B) TX bytes:0 (0.0 B)

|

Fig A-3 eth0 interface and loopback both enabled
4. Ifitis “UP” goto setp 6 else goto next setp
5. Enable ethO interface

Issue command # ifconfig eth0 up to enable ethO interface, and issue #
ifconfig to verifyit.

[ raewt - O x
I 4

#

#

% ifconfig ethd up

#

#

#

¥ ifconfig

ethl Link encapiEthernet Hiaddr 00:00:60:00:00:01
inet addr:192,168,4,42 Bcast:192,168,4,2585 Mask:255,255,255.0
UP BROADCAST RUNMING MULTICAST MTU:1500 Metric:l
R packet=:12607 errorsi0 deoppedi0 overtuns:0 frame o
Te packetzi13h errors:0 dropped:0 overruns:i0 careier 0
collisions:0 txgueuslen:1000
R bytes:220419 (2240 KIB) Td bytes:4248 (4,1 KiB)
Interrupt:9 Base addressiOwxde00

1o Link encap:local Loopbhack
inet addr:127.0.0.1 Mazk:285,0,0.0
UP LOOPBACK RUMNING MTU:16435 Metric:l
R packets:0 errors:0 dropped:) overruns:0 frame:0
T packets:0 errors:0 dropped:) overruns:0 carrier:0
collisions:0 txgueuslen:
R¥ bytes:0 (0,0 B) T bytes:0 (0,0 B)

A |

Fig A-4 Enabling ethO interface
6. Type following command in terminal

# net-setup.sh <Enter>
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rxvt
/¥ # net-setup.sh

Fig A-5 Configuring network

The above command will open “Puppy Network Wizard” as shown in fig A-6 Puppy
Network Wizard,

[ B Puppy Network Wizard _ O x|

Hi. networking is not always easy to setup. but let's give it a go!

Interfaces
Puppy has identified the following network interface on
your computer, but it still needs to be configured.
To test or configure it, click on its button.

Interface Type Module Device description

etho Ethernet pci:

eth0

Metwork modules

If it appears the driver module for a network adaptor isn't — dul
loaded, or you want a different one (such as a Windows oad MOSHS
driver with Ndiswrapper), click on the 'Load module' button.

IlHelp #d] Exit

Fig A-6 Puppy Network Wizard

. tho
Select the eth0 and Click 2 the button. “Configure network interface eth0”

window will open as shown fig A-7.
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Configure interface

The easiest way to configure the network is by using a DHCP
server (usually provided by your network). This will enable

assigned an IP address. The 'dhcped’ client daermon program
is launched and network access happens automatically.

If @ DHCP server is not available, you will have to do
everything manually by setting a static IP, but this script will
make it easy.

J1 Help

After you confirm that, you can configure the interface. L..22

85 Configure network interface eth0 - O x
OK, let's try to configure eth0.
Test interface
You can test if eth0 is connected to a 'live' network. T
: Test ethO :

Puppy to query the server at bootup and automatically be Auto DHCP

Static IP

~ Back

Fig A-7 Configure network interface ethO 1

Click the Static IP

55 set static IP =

Please enter your static IP parameters:

- If you use a router, check its status page for these values.
- If you connect directly to your modem, you will need

to get these values from your ISP.

(To directly connect two computers: set all but the IP and
Netmask to 0.0.0.0)

Use only dotted-quad decimal format (xxx xxx xxx xxx).
Other formats will not be recognized.

Static IP parameters

IP address: gpoo
Net Mask: 355 255 255.0

Gateway: gpo.o

DNS parameters

Primary: 0.0.0.0

Secondary: gl

JilHelp Lok %gancel

Fig A-7 Set Static IP

b

Input the following fields as per below in the “Set Static IP window”.

Static IP parameters

IP Address: 192.168.8.42
Net Mask: 255.255.255.0
Gate Way: 192.168.8.1
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DNS parameters

Primary: 158.144.18.14
Secondary: 158.144.18.17

Click OK Button.

7. Puppy Network Wizard Static IP conformation window will open. Accept the default as
shown in fig A-8

2 Puppy Metwork Wizard: StaticlP  _ O x=

Default route set through 192.168.4.1.

Fig A-8 Static IP Conformation

8. Puppy will ask you to save the present configuration for next boot. Click YES in the
Xdialog window as shown in fig A-9.

X Xdialog - O x
NETWORK CONFIGURATION OF eth0 SUCCESSFUL!

Do you want to save this configuration?

If you want to keep this configuration for next boot: click 'Yes'.
If you just want to use this configuration for this session: click 'No'.

Fig A-9 Network Configuration xdialog

9. Puppy “Configure network interface eth0” window will open with “NETWORK
CONFIGURATION OF eth0 SUCESSFUL!” as shown on fig A-10.
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55 Configure network interface etho - O x

NETWORK CONFIGURATION OF eth0 SUCCESSFUL!

If there are no mere interfaces to setup and configure, just
click 'Done' to get out.

Test interface

You can test if ethO is connected to a 'live’ network.
After you confirm that, you can configure the interface

Configure interface

The easiest way to configure the network is by using a DHCP

server (usually provided by your netwerk). This will enable

Puppy to query the server at bootup and automatically be Auto DHCP
assigned an IP address. The 'dhcped’ client daemon program

is launched and network access happens automatically.

If a DHCP server is not available, you will have to do
everything manually by setting a static IP, but this script will
make it easy.

Static IP

c;;j;: Done | [ Help | <2 Back

Fig A-10 Configure network interface eth0 2

10. Click the loonSE00. push button in Fig A-10. Puppy will check the connection with live
network. If live network exist (Puppy was able to find a live network) message was reported
in “Configure network interface eth0” as shown in Fig A-11.

55 Configure network interface etho - O x

REPORT ON TEST OF eth0 CONNECTION:
'Puppy was able to find a live network’
You can proceed to acquire an IP address.

Test interface

You can test if ethD is connected to a 'live’ network. e
After you confirm that, you can configure the interface. W
Configure interface

The easiest way to configure the network is by using a DHCP

server (usually provided by your network). This will enable

Puppy to query the server at bootup and autormatically be Auto DHCP
assigned an IP address. The 'dhcped’ client daemon program

is launched and network access happens automatically.

If a DHCP server is not available, you will have to do
everything manually by setting a static IP, but this script will
make it easy.

Static IP

(;:;:’: Done || 1 Help | <= Back

Fig A-11 Configure network interface ethO 3

11. Click the |/ P°™ pish button to exit the wizard. In the Desktop task bar you can see the

blinky which shows the connection of local computer with network.
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Appendix.B Copying files from PC104 to USB Pendrive

1. Connect USB Pendrive to PC104.

2. Wait for a second it detected and displayed on Desktop

3. Open terminal (Menu -> Utility -> Rxvt terminal emulator) and issue following command

# mkdir /mnt/sdal
# mount /dev/sdal /mnt/sdal

4.  [dev/sdal may vary depends on system, ideal case most PC104 system will detect first
external drive as sdal. If it is detected in another name create directory under /mnt in the
respective name and mount it.

Example:

Locate the file location in our case is (/root/eventlog) to copy this file into pendrive, issue
following command,

# cp /root/eventlog /mnt/sdal
To unmount the device give following command,

# cd
# umount /dev/sdal
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Appendix.C Script Files

Script File 1

#!/bin/bash

#

# Version 1.0

# Downloading Linux Kernal, RTAI and necessary files

#

echo "Getting the Linux kernel source and RTAI Source files"
mkdir /usr/src/

URLS="http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/rtai-
install/linux-2.6.23 rtai-3.8.1.tar.gz \
http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/rtai-3.8.1.tar.bz2 \
http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/Config-2.6.23 rtai-3.8.1-verl.l \
http://techl.gmrt.ncra.tifr.res.in/thiyagu/pPC104/rtai-
install/menu.lst"

for u in $URLS
do
wget -P /usr/src S$Su
rc=$7?
if (($rc==0)); then
echo -en "\033[33;32m!! Su Download Successes !!"
else
echo -en "\033[33;31Im!! $u Download Failed !!"
fi
echo —-en "\033[0m"
done

cd /usr/src

echo -en "Extracting linux-2.6.23 rtai-3.8.1.tar.gz"
tar -xf linux-2.6.23 rtai-3.8.l.tar.gz

echo -en "Extracting rtai-3.8.1.tar.bz2"

tar -xf rtai-3.8.1.tar.bz2

rm -rf linux-2.6.23 rtai-3.8.1l.tar.gz
rm -rf rtai-3.8.1.tar.bz2

59



Script File 2

#!/bin/bash

#

# Version 1.0

#

# Linux ver 2.6.23 with r6040 and rtai-3.8.1 patch applied.
# Configuring and Installing Linux Kernal

#

echo "--——-————-———— - ——
echo "--- - - - - - - - " /" D b 0 —— "S'\n'

cd /usr/src/linux-2.6.23 rtai-3.8.1

make clean

mv /usr/src/Config-2.6.23 rtai-3.8.1-verl.l .config
make menuconfig

echo "--—-—————--—————— - ——
echo "Building the Linux Kernel..."
echo "-—-—--——-——-——————————————————— "$'\n'

make && make modules && make modules install

echo "-—----""""""""""—"——"—"—————————

echo "Installing the Linux Kernel"

echo "--—--—---—"-—————————————————— "S'\n'

cp arch/i386/boot/bzImage /boot/bzImage-2.6.23 rtai-3.8.1
chmod a+x /boot/bzImage-2.6.23 rtai-3.8.1

cp System.map /boot/System.map-2.6.23 rtai-3.8.1

In -s /boot/System.map-2.6.23 rta-3.8.1 /boot/System.map

echo "--—-7——--—--"—-—————————————
echo "Updating the GRUB menu.lst"
echo "-——-—————-—--—-—————— - "S$'\n'

mv /usr/src/menu.lst /boot/grub/menu.lst

echo -en "\033[32m !!! Linux kernel ready to use !!!"$'\n'

echo -en "!!! Reboot and boot with Compiled Kernel !!!"$'\n\n'
echo -en "\033[33;31m Don't FORGET TO CHANGE BIOS SETTINGS"S$'\n\n'
echo —-en "\033[0m"$'\n'
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Script File 3

#!/bin/bash

#

# Version 1.0

# Configuring, Building and Installing RTAI

echo "---------- - - - """\ - ————
cd /usr/src/rtai-3.8.1/rtai-build
echo "---------- - - - """\ - ———— "
echo " Building RTAI Modules "
echo "-—----""""""""""""""—"-"""—"—"—"—"————
make

echo "-------"-"-"-"---"-"-"-"-----"-"""-"-"-"-—-
echo " Installing RTAI Modules "
echo "---—----"-"-"-"---"-"-"-"-"--"--"-"""-"-"--—-

make install
echo
echo -en "\033[32m !!! RTAI INSTALLATION SUCESSFUL !!! "$'\n'

echo -en " REBOOT AND RUN RTAI TESTSUITE PROGRAM "S$'\n'
echo —-en "\033[0m"$'\n'
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Script File 4: Pet Package Download Scripts

#!/bin/bash

#

# Pet Download and Installation Scripts
# Version 1.0

#

SHELL=/bin/bash
PATH=/bin:/usr/bin:/sbin:/usr/sbin:/usr/local/bin:/usr/X11R7/bin:/root/m
y-
applications/bin:/opt/qgtd/bin:/opt/mozilla.org/bin:/opt/samba/bin:/usr/1
ib/qt/bin:

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/rtai-install/xwin
mv /root/xwin /usr/bin/xwin

chmod 755 /usr/bin/xwin

In -s /usr/bin/xwin /usr/bin/startx

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/servoboot.sh

chmod a+x /root/servoboot.sh

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/rc.local

mv /root/rc.local /etc/rc.d/rc.local

chmod a+x /etc/rc.d/rc.local

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/rtai-
install/startup.sh

mv /root/startup.sh /root/Startup/

chmod a+x /root/Startup/startup.sh

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/rtai-
install/desktop shortcut

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl04/rtai-install/plot-
2.0.tar.bz2

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/epstopdf

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl04/rtai-install/open-
rtc

tar -xf /root/plot-2.0.tar.bz2

wget http://techl.gmrt.ncra.tifr.res.in/thiyagu/PCl104/Source-
Code/servoProgram/Stable/servoSoftware2.6.5.tar.bz?2

tar -xf servoSoftware2.6.5.tar.bz2

mv /root/epstopdf /usr/bin/

chmod a+x /usr/bin/epstopdf

mv /root/plot-2.0/ /root/plot/

chmod a+x /root/plot/*

rm -rf plot-2.0.tar.bz2 servoSoftware2.6.5.tar.bz2
mkdir /mnt/servo _disk

mkdir /mnt/rtai

mkdir /root/log

cd /tmp/

eChO w._ _ - "
echo "Getting pet-download list from techl.gmrt.ncra.tifr.res.in..."
echo "---———————---"-"""""""""""——

"$l\n|

echo "Changing to /tmp/ directory..."$'\n'
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cd /tmp
echo S$PWD

wget -c -b http://techl.gmrt.ncra.tifr.res.in/thiyagu/PC104/rtai-
install/pet-download. txt
chmod a+x /tmp/pet-download.txt

#if [ ! -f /tmp/pet-download.txt ]; then
# echo -en "\033[33;32m /tmp/pet-download.txt does not EXIST..."S$'\n'
# echo -en "\033[0m"
# exit
#else
echo -en "\033[33;32m Downloading pet packages..."$'\n'

echo -en "\033[0m"
wget -c -P /tmp/install -i /tmp/pet-download.txt
echo -n "Installing pet packagese..."

echo "
petget
petget
petget
petget
petget
petget
petget
petget

+/tmp/install/gnuplot-4.2.5-1486.pet
+/tmp/install/xllvnc_server-0.9.4B.pet
+/tmp/install/tightvnc viewer-1.3.9.pet
+/tmp/install/openssh-server-5.1pl.pet
+/tmp/install/openssh-client-5.1pl.pet
+/tmp/install/gt-3.3.8.pet
+/tmp/install/enscript-1.6.6-1486.pet
+/tmp/install/pdftk-1.41.pet

echo -n "Creating symbolic links..."

echo "

In -s /usr/lib/qt-3.3.8/1ib/libgt-mt.s0.3.3.8 /usr/lib/libgt-

mt.so.3

echo -n "Configuring x11 VNC Server..."

echo " "
x1llvnc—-gui
rm -rf /tmp/install
# cd /root/servoSoftware2.6.5/
# make
rm /tmp/pet-download.txt
fi
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