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LIMITED WARRANTY

(8) M-Systems warrants that the Licensed Software — prior to modification and adaptation by

L icensee — will conform to the documentetion provided by M-Systems. M-Systems does not warrant thet
the Licensed Software will meet the needs of the Licensee or of any particular customer of Licensee, nor
doesit make any representations whatsoever about Licensed Software that has been modified or adapted
by Licensee.

(b) Subsection (a) above sets forth Licensee's sole and exclusive remedies with regard to the Licensed
Software.

M-SYSTEMS MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO
THE LICENSED SOFTWARE, INCLUDING BUT NOT LIMITED TO ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO OTHER
WARRANTIESWITH RESPECT TO THE LICENSED SOFTWARE ARISING FROM ANY
COURSE OF DEALING, USAGE, OR TRADE OR OTHERWISE.

IN NO EVENT SHALL M-SYSTEMSBE LIABLE TO LICENSEE FOR LOST PROFITSOR
OTHER INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES, WHETHER UNDER THIS
AGREEMENT, IN TORT OR OTHERWISE.

(c) Licensee shall not make any promise, representation, warranty or guaranty on behalf of M-
Systems with respect to the Licensed Software except as expressly set forth herein.

Please note: The Licensed Software is not warranted to operate without failure. Accordingly, in any use of
the Licensed Software in life support systems or other gpplications where failure could cause injury or loss of
life, the Licensed Software should only be incorporated in systems designed with appropriate and sufficient
redundancy or back-up features.
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1 Introduction

M-Systems DiskOnChip?® isafamily of flash disks. It contains built-in firmware that provides full hard disk
emulation and alows the DiskOnChip to operate as a boot device.

When used under Linux, the DiskOnChip is managed by a device driver, based on M-Systems TrueFFs®
(True Flash File System) technology. The TrueFFS driver is atached to the standard Linux file system
[ext 2].

M-Systems provides two different TrueFFS drivers for Linux. One driver supports kernel versons 2.0.4#
and the other driver supports kernd versons 2.2.##. This Ingtalation Manua can be used for both drivers.
When there are differencesin the ingdlation, it will be pointed out in the text.

ThisIngdlation Manud note is intended for system integrators designing with the DiskOnChip 2000 or
DiskOnChip Millennium and describes how the DiskOnChip can be indalled as an additiond disk or asa
boot device under Linux.

It is assumed that the reader isfamiliar with the Operating System in use.

While the hardware requirements of the DiskOnChip will be briefly discussed, the main part of this
ingdlation manud is rdated to software ingdlation. Thiswill include basc driver ingalation and boot issues.

2 Hardware Requirements for the DiskOnChip

Originaly designed for PC environments, the DiskOnChip can dso be used in different hardware
environments. The minimum requirements are a 12-bit address bus, an 8-hit data bus, and three active low
control signals (CE#, OE#, WR#). Following is a drawing of the DiskOnChip and its pins. For more
detaled information of the DiskOnChip hardware environment, refer to the various DiskOnChip Datasheets
or to the following Application Notes:

- AP-DOC-10 “Desgning with the DiskOnChip”

- AP-DOC-30 “Dedgning with the DiskOnChip Millennium in a RISC Environment”

- AP-DOC-31 “Dedgning with the DiskOnChip Millennium in a PC Environment”
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Figure 1: DiskOnChip Pins

3 Requirements for Installation of the DiskOnChip into Linux
In order to prepare the DiskOnChip to boot Linux, the following software programs and tools are required:

- Linux should be ingaled on your HDD. It is possible to check the kernel version by typing the command
uname -r.

- The Linux kernd sources should beingdled in Linux (if you don't have them, refer to kernd-HOWTO at
http://sunsite.unc.edu/L DP)).

If you are about to ingtdl Linux, make sure that you aso ingtdl the kernel sources package and that it is
possible to pass afull compilation of your sources.

- A DOS boot diskette or aHDD that boots DOS.
- M-Systems DiskOnChip DOS utilities diskette.
- M-Systems TrueFFS driver for Linux.

Note: The latest Disk OnChip DOS utilites can be downloaded from M -System’ website: www.m-sys.com

3.1 Utilities Diskette Content
The following files are needed from the DiskOnChip DOS utilities diskette:
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df or mat DiskOnChip formatting utility
dupdate Utility for updating DiskOnChip firmware
docpmap Utility to retrieve information about the DiskOnChip

doc121. ex DiskOnChip firmwareimage. “121” isthe firmware version, the actua diskette might
b contain higher versions of the firmware, e.g. doc122.exb, doc123.exb, eic.

doc2. fff Alternative firmware image for the DiskOnChip

Note: Thefiledoc 2. f f f canbefoundinthe\ APO12 directory when using DiskOnChip DOS utilities
version 1.21 or higher.

3.2 Linux Driver for DiskOnChip
The compressed filedr i ver . t gz containsthe following files

lusr/src/linux/drivers/block/flash_doc/flobj.obj TrueFFS device driver core object file
lusr/src/linux/drivers/block/flash_doc/fldrvinx.c Source code for driver integration with
kernel
lusr/src/linux/drivers/block/flash_doc/makefile TrueFFS driver's makefile
/tmp/doc-driver/lilo-patch Patch for Lilo to make pLilo
/tmp/doc-driver/plilo Linux loader, patched to use with the
DiskOnChip
/tmp/doc-driver/lilo.conf Lilo sample configuration file
/tmp/doc-driver/boot.b Boot loader, udpated to use with
DiskOnChip
/tmp/doc-driver/copy2doc Sample scripts, aid tool to create a root file
system
/tmp/doc-driver/pam.d/other File meant only for Redhat & Caldera,
defines permission access
/tmp/doc-driver/samplefs.txt Sample root file system listing
/tmp/doc-driver/doc-patch-2.0.## Patch for kernel sources 2.0.## (only

attached to TrueFFS driver for kernel
versions 2.0.##)

/tmp/doc-driver/doc-patch-example Example patch for kernel sources 2.2.##
(only attached to TrueFFS driver for kernel
versions 2.2 ##)

Note: The included patch files are different for the two TrueFFS drivers. When using the TrueFFS driver for kernel
versions 2.2.##, the kernel needs to patched manually and only an example patch file (/tmp/doc-driver/doc-patch-example)
isprovided. Refer to appendix 111 on how to manually patch your kernel.
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4  Installing the DiskOnChip as an Additional Drive

Before the DiskOnChip can be used as the boot disk for Linux (see Chapter 5), it first needsto be instaled
as an additiond disk in the system (Linux is booted from a HDD). This chapter describes how to prepare
the DiskOnChip and Linux to configure the DiskOnChip as an additiona disk in the sysem. To achieve this,
the firmware on the DiskOnChip needs to be updated (par. 4.1) and then the TrueFFS device driver needs
to be integrated into Linux (par. 4.2). Thisisdone asfollows:

1. Configure Linux with the required devices (par. 4.2.1 Preparing Linux for Integration).

2. Add the TrueFFS driver to the kerndl and recompile the kerndl (par. 4.2.2 Adding the Driver to the
Kernd).

3. Boot the compiled kernel from your HDD (par. 4.2.3 Booting the Compiled Kernel from HDD).

4. Create a Linux partition on the DiskOnChip (par. 4.2.4 Creating a Linux Partition on the
DiskOnChip).

5. Create andive Linux file sysem onthe DiskOnChip (par. 4.2.5 Creating a Native Linux File System
on the DiskOnChip).
4.1 Updating the Firmware

Before the DiskOnChip can be used as the boot disk or as an additional disk in Linux, it needs to be
formaited with the dternative firmware image.

1. Plug the DiskOnChip into its socket and boot DOS from your HDD.
2. Format the DiskOnChip with the dternative firmware:
df ormat /wi n:d0O00 /s:doc2.fff /y

Note: If you receive the error: “No DiskOnChip 2000 (R) was found at DO00:0”, then run the DOS commanddocpmap /i
to find out at which address the DiskOnChip is located.

4.2 Integrating the TrueFFS driver into Linux

4.2.1Preparing Linux for Integration
To prepare Linux for integration of the driver, perform the following steps:

Note: To perform these steps, you must be logged in asthe superuser (root).
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1. The floppy drive must be active. Verify this by typing:
# nount
Ifthe / dev/ f dO does't gppear inthefirgt column, type:
# mount/ dev/fd0 / mt

From this point, it is assumed that the diskette that contains the TrueFFS driver for Linux is mounted at
/ mt .

2. The kernel sources must be ingtdled. To check this, type:
# 1s [usr/src/linux

If this directory exigts, then the kernel sources are ingdled. If not, refer to http:/sunste.unc.edu/L DP/ or
type:
zcat /usr/doc/ HOMO Ker nel - HOMO. gz | nore

3. Unzip and untar thefile dri ver . t gz, located on your diskette, as follows

# cd /tnp

# nkdir tenp

# cd temp

# tar -zxvf /mmt/driver.tgz
#cp -rf ./

# cd ..

#rm-fr tenp

# cd /usr/src/linux/

4. If you are indaling the TrueFFS driver for kernel versons 2.0. ##, type the following command:
# patch -p0 < /tnp/doc-driver/doc-patch-2.0. ##

Thiswill patch the current kernel sources to include the TrueFFS driver for Linux (with ## = kernel
version). Notice that the patch for the kernel isworking only on origina kernel sources, and that the patch
Isverdon specific. In casethe utility pat ch isnot availablein your Linux environment, refer to Chapter 6
“Troubleshooting”.

Note: If you areinstalling the TrueFFS driver for kernel versions 2.2.##, the kernel sourced need to be patched manually
(see Appendix 111 " Applying a patch manually"). For your reference, an example patch file isincluded with the driver.
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5. Configure the kernd asfollows:
# cd /usr/src/linux
# make menuconfig
or
# make config if the |ast command doesn’t work.

Define your system by marking the correct devices. If you aren’t sure what the purpose of the deviceis,
then leave it asit is. Make sure that you mark the DiskOnChip as“Y” es under * FHooppy, IDE and other
devices . When you are finished, exit and the new configuration will be saved.

For further details about compiling the kernel or how to gpply a patch, refer to http://sunste.unc.eduW/L DP/
or type:

# zcat /usr/doc/ HOMQO Kernel - HOMO. gz | nore
6. Remove the old object files:

# make cl ean

4.2.2 Adding the Driver to the Kernel
To compile the TrueFFS driver for Linux:
1. Type the following command:
# cd /usr/src/linux/drivers/block/flash_doc
# make
2. Check dependencies.
# cd/usr/src/linux
# make dep
3. Compile the kernd (this may take up to 15 minutes):
# make zl mage
If the kernd is compiled successfully, a message smilar to the one below should be shown:
Root device is (3, 3)
Boot sector 512 bytes
Setup is 4332 bytes
Systemis 374 kB
Sync
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Make[ 1] : Leavi ng directory ‘/usr/src/
| i nux-2.0.32/arch/i 386/ boot’

If there are any compilation errors, refer to Chapter 6 “ Troubleshooting” .

4.2.3Booting the Compiled Kernel from HDD
The new compiled kernel needs to be booted from the HDD. The following steps need to be performed:
1. Type the following commands.

# cp /usr/src/linux/arch/i386/boot/zl mage/ doc2000

# vi letc/lilo.conf

2. Add the following lines a the bottom of thefile (press‘INS  to edit the file and save and exit by typing
<Esc>, 'V, ‘W, Q):
i mmge = /doc2000
root = /dev/hdal
| abel = doc2000

read-only

Note: Thedevice/ dev/ hdal pointsto the HDD that Linux boots from. hdal isthefirst partition (1) on thefirst IDE
hard disk (a), hdb2 isthe second partition (2) on the second IDE hard disk (b), etc. If itisnot clear which deviceit is, look
at the start of thefilel i | 0. conf and search for thelinefirst root = ...)

3. Make the inodes for the DiskOnChip:
# cd /dev
# nmknod fla b 62
# nmknod flal b 62
# mknod fla2 b 62
# nmknod fla3 b 62
# nmknod fla4 b 62 4

Number 62 stands for mgjor device number. Sinceit is hard coded into the driver, no other number would
work.

4. Run Lilo (Linux Loader) to create the map for the kernd and make sure that “doc2000” isligted (if not,
return to the beginning of paragraph 4.2.3):

#1lilo
5. Load the updated kernd with the TrueFFS, perform the following steps:
6. Reboot the computer and load Linux.

w N B+ O
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7. When the Lilo prompt is displayed, press <Cirl> or <Alt> or <Tab>. The screen will show :
Lil o boot:

8. Load the recompiled kernd:
Lil o boot: doc2000

4.2.4Creating a Linux Partition on the DiskOnChip

To create a Linux partition on the DiskOnChip, dl the DOS partitions on the DiskOnChip need to be
removed and aLinux partition with the native Linux Fle sysem [ext 2] needsto be created.

1. Runthef di sk utility.
# fdisk /dev/fla

Note: Y ou may create more than one primary partition. Just make sure that the boot flag of the main partition boot is active.
Note: For further information on thef di sk utility, refer to the man pages.

2. Display the contents of the partition table:
Command(m for help):p
3. Ddeted| exiding partitions, enter each partition number for deletion:
Command(m for help):d
4. Cregte anew Linux native partition:
Command(m for help): n
Command actione extended
p primary partition (1-4)p
Partition nunber (1-4): 1
First cylinder (1-XXX): 1
Last cylinder or +size or +sizeMor +sizeK ([1] XXX): XXX
5. Change the type of the partitiontoLi nux nati ve:
Command (mfor help): t
Partition nunber (1-4): 1
Hex code (type L to list codes): 83
6. Make the partition bootable:
Command (mfor help): a
Partition nunmber (1-4): 1
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7. Recheck the partition table:

Command (mfor help): p

Di sk /dev/fla: 16 heads, 9 sectors, 1002

Cylinder units = cylinders of 144 * 512 bytes

Devi ce boot begin Start End Bl ocks Id System

/dev/flal * 1 1 1002 72139+ 83 Linux native
8. Save the new partition table (disregard any f di sk warnings):

Command (mfor help): w

9. Reboot the machine to |et the new partition table load into memory and load Linux again with the new
compiled kernd. If there is more than one partition, this step is vitd.

4.2.5Creating a Native Linux File System on the DiskOnChip
Toinitidize the file system on the newly created Linux partition on the DiskOnChip
1. Type the following command:

# nke2fs /dev/flal

Note: When a small capacity DiskOnChip isused (4MB or smaller), more space for inodes needs to be allocated. Type the
following command:

# nke2fs -i 2048 /dev/flal
2. Mount the file system to a directory:
# nkdir /di skonchip
# mount /dev/flal /diskonchip
From now on, it is possible to use the DikOnChip as an additiond disk in your system.

Note: If you have created more than one partition, repeat the last step for each partition (dev/ fl al, /dev/fl a2,
etc.).

91-SR-005-10-7L REV. 2.0 12
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5 Booting Linux from the DiskOnChip

Being able to boot Linux from the DiskOnChip makes it possible to use the DiskOnChip asthe only disk in
the system, holding the OS itsdf in addition to dl other applications and files.

In order to make ablock device bootable on Linux, the kernel and the Lilo program should be copied to the
block device and aroot file system needs to be created. Creating aroot file system on Linux is necessary, as
from thisroot file sysem the kernd is activating severd programs, such as.

I nit Initialize all processes

Swapo Activate swapping

n

Mount Mount the root and proc
filesystems

Sh Shell

For further details refer to hitp://sungte.unc.edu/L DP/ or type:
#zcat /usr/doc/ HOMJ Boot di sk- HOMO. gz | nore

Warning: Notice that the DiskOnChip firmware (i.e. doc121. exb) collideswith Lilo. Thismeansthet it
Is not possible to load Linux from the HDD &fter the origind firmware is restored (see par. 5.1.4). This
doesn’'t mean that the HDD is non-functiond. It only means that the dternate firmware (doc 2. f f f ) needs
to be reloaded (see par. 4.1).

If it isrequired to boot Linux from both the HDD and the DiskOnChip, it is necessary to use both pLilo and
boot . b (provided with the TrueFFS driver). For further details, refer to Appendix I1.

5.1 Creating a Root File System

5.1.1Introduction

This section is based on Bootdisk-HOWTO and other experiments. Since each distribution has a different
file location and different ingalations, it is possible that you won't succeed in booting Linux the firg time
from the DiskOnChip. When you receive errors, follow each error and try to fix things, but reload Linux
from the HDD and remount the DiskOnChip each time.

Note: There are several programsthat create aroot file system. It is not possible to say that any of them is complete right
now, but they are worth trying. The following program is recommended:

Yard: Yard creates rescue disks (also called boot disks) for Linux. A rescue disk usually contains utilities for diagnosing
and manipulating hard disks and file systems. It isused when it is not possible (or if it is not required) to boot from your
HDD. This package contains mainly perl scripts. Refer to http://www.croftj.net/~fawcet/yard/.

Note: For asampleroot file system, refer tothefile/ t np/ doc- dri ver/ sanpl ef s. t xt whichispart of the
compressed file dri ver.tgz.
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5.1.20verview

A root file syssem must contain everything that is needed to support afull Linux sysem. To achieve this, the
disk mugt indude the minimum requirements for a Linux system:

- Badcfile sysem Sructure

- Minimum set of directories. /dev, /proc, /bin, /etc, Nlib, /usr, tmp
- Badic st of commands: sh, Is, cp, mv, etc.

- Minimum set of config files: rc, inittab, fstab, etc.

- Devices. /dev/hd*, /dev/tty*, /dev/fdO, etc.

- Runtime libraries to provide basic functions used by utilities

5.1.3Populating the File System
From this point on, it is assumed that the DiskOnChip is mounted to the/ di skonchi p directory.

The sample script copy 2doc that is provided with the driver islocated in directory / t mp/ doc-

dri ver . Thissample script is crested for RedHat 5, SUSE 5.2 and Cdderaand is customized for RedHat
5. It might be necessary to change the script according to your distribution. Files that are specificto a
disgtribution can be found in the script with the distribution name written after it. To exclude afile, make sure
the '# mark is present at the beginning of the line. To include afile, make surethe ‘# mark is removed.

The sample script only copies the basic files that are needed for booting. For any other operation, it is
necessary to add morefiles.

To create aroot file system based on the sample script copy 2doc, perform the following steps:
1.Gotothe/ di skonchi p directory:
# cd /di skonchip
2. If necessary, customize the sample script (for other distributions):
# vi [tnp/doc-driver/copy2doc
3. Run the script:
# sh /tnp/doc-driver/copy2doc
4. Cregte the ligt of files to be mounted:
# vi [/di skonchip/etc/fstab
5. Press<INS> to gtart editing and insert the following lines:
/dev/flal / ext2 defaults 11
/ proc [ proc proc defaults 0 O
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Press <ESC>, ‘:’', ‘W, ‘q to save the file. It is possible to
add nore devices here (for nmore information, refer to the nman

pages) .

6. For RedHat and Cdderaiit is also necessary to copy the configuration file for the pam library (responsble
for making authentic users):

# cp /tnp/doc-driver/pam d/ ot her
/ di skonchi p/ etc/ pam d/ ot her

Note: Appendix | explains how to create your own root file system manually. Although thisis more complicated than using
the above mentioned sample script, it is highly recommended.

All modulesshould beplacedin/ | i b/ modul es/ . Itisnecessary to include at least the programs
I nsnod, r mod and| snod. If it isrequired to load the modules automaticdly, then dso include
nodpr obe, depnod and swapout . Whenusng ker nel d, indudeit dong with

/ et c/ conf. nodul es.

Some system programs, such as| ogi n, complanwhenthefile/ var / r un/ ut np and the directory
/ var /| og donot exig. To solve this, type the following commands:

# nkdir -p /diskonchip/var/{log,run}
# touch /diskonchi p/var/run/utnmp

After dl the needed libraries and programs are set up, run | dconf i g to remake
/ etc/ | d.so. cache ontheroot file sysem. The cache tells the |loader where to find the libraries. To
remakel d. so. cache, typethefollowing command:

# cd /di skonchip
# chroot /diskonchip /sbhin/ldconfig

The command chr oot isnecessary, because| dconf i g adways remakes the cache for the root file
system.

5.1.4Copying the Kernel, Updating the Boot Sector and Rebooting
To copy the kernel and to update the boot |oader files.
1. Type the following commands:

# nkdir /di skonchi p/ boot

# cp /usr/src/linux/arch/i386/boot/zl mage

/ di skonchi p/ boot/ doc2000

# rdev /di skonchi p/ boot/doc2000 /dev/flal

# cp /tnp/doc-driver/plilo /diskonchip/sbhin
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# cp /tnmp/doc-driver/boot.b /diskonchi p/boot
# cp /tnp/doc-driver/lilo.conf /diskonchip/etc
# [ di skonchi p/sbin/plilo -C /diskonchip/etc/lilo.conf -i
/ di skonchi p/ boot/boot.b -m /di skonchi p/ boot/ map
2. Veify that after the last command, the devicedoc 2000 islisted on the screen.

3. If itisrequired to load other partitions, then thefile/ di skonchi p/ etc/ il o. conf should be
edited.

Note: pLilo isthe patched Lilo, which ensures that the DiskOnChip firmware will not collide with the Linux bootloader.

The fina stepsin the process of making the DiskOnChip bootable for Linux are asfollows:

1. Unmount the DiskOnChip:
# cd /
# unmount /dev/flal

2. Reboot and load DOS, and reingd| the origind firmware:
A: > dupdate /w n: D000 /s:docl2l. exb

Note: Always use the latest firmware version. The latest version can be downloaded from M -Systems website (Www.m-
sys.com)

3. Reboot the machine and disable the HDD in the BIOS setup or make the DiskOnChip the first boot
device in the system by using the following commeand:
A: > dupdate /w n: D000 /s: DOC110. EXB / FI RST

4. Linux will now boot from the DiskOnChip.

6 Troubleshooting

Adding more programsto Linux root file sysem

If the DiskOnChip boots Linux without a problem and it is required to add more programs to the Linux root
file syslem, then mount the HDD and copy the required files.

DiskOnChip does not boot Linux
There are severd errors that you can encounter during boot:

- If the DiskOnChip does not boot at dl, follow dl the indructions from the start of this Ingtalation Manud.
In addition, remember to update the origind firmware of the DiskOnChip (i.e doc121. exb) with the
dternate firmware (doc2. f f f ) in order to boot Linux from your HDD.

- If the kerndl boots, but it gets stuck on:
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VFS: Unable to nmount -.

Most likely, you forgot to do:
# rdev /di skonchi p/ boot/doc2000 /dev/flal

- If the DiskOnChip boots and the kernel isloading, but it gets stuck after:
VFS: Mounted root (ext 2 filesysten) readonly.

Mo likdy, thei ni t program or someif its configuration files weren't copied.

Cannot log in

If you cannot login when booting Linux from the DiskOnChip, make sure that:

- Your default shel isingalled.

- The pam libraries were placed as explained in par. 5.1.3 (only for RedHat and Caldera).
Refer to Appendix Il in order to solve this problem.

Kernel does not compile correctly or patch utility is not available

If the kernel does not compile correctly, and the problem is not caused by the TrueFFS driver, refer to
http://sunsite.unc.edw/L DP/ or type:

#zcat /usr/doc/ HOMQ Kernel - HOMO. gz | nore

Kernd istoo big

When you run pLilo and you receive the error ‘Kernd xxx istoo big', recompile the kernd with the
bzl mage option (Instep 0, usemake bzl nage ingead of make zI nage).
For further information, refer to http://sunste.unc.edw/L DP/ or type:

#zcat /usr/doc/ HOMQ Ker nel - HOMO. gz | nore

91-SR-005-10-7L REV. 2.0 17



V.. M-Systems

— Flash Disk Pionsers Using the DiskOnChip with Linux OS

7 Additional Information and Tools

Additiond information about the DiskOnChip, including Application Notes, can be found at http:/Awww.m-

sys.com.
Additiond tools and documents are listed in the following table:

Document/Tool Description

AP-DOC-10 Designing with the DiskOnChip 2000

AP-DOC-15 Obtaining DiskOnChip 2000 Information

AP-DOC-30 Designing with the DiskOnChip Millennium in a RISC Environment
AP-DOC-31 Designing with the DiskOnChip Millennium in a PC Environment
DiskOnChip 2000 Data Sheet DiskOnChip 2000 Data Sheet

DiskOnChip Millennium Data Sheet  DiskOnChip Millennium Data Sheet

DiskOnChip Utilities DiskOnChip Utilities User Manual

DiskOnChip DIP EVB DiskOnChip Evaluation Board

DiskOnChip2000-PIK DiskOnChip DIP Programmer and Integrators Kit
DiskOnChip-GANG 1+8 DIP Socket Gang Programmer
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Appendix I: Making a Root File System
To create your own root file system, perform the following steps:
1. Make the following directories:
# cd /di skonchip
# nkdir bin dev etc lib mt proc sbin tnp usr var

2. Create devicesinthe/ dev directory. You can either do this manudly or just copy the/ dev directory
from the HDD. If you wish to save space, it is possble to remove non-required devices (i.e. if you don't
have a SCSl drive, then remove al the sd* devices).

# cp -dpR /dev /diskonchip

This command copies many unnecessary inodes to the DiskOnChip. Removing them causes no problem,
aslong as you make sure that the ones listed in the sample file system are present.

3. Copy and configure thefilesinthe/ et ¢ directory:
# cp -dr /etc/rc.d [/diskonchip/etc (for RedHat)
or
# cp -dr /sbin/init.d /diskonchip/sbin (for SuSE)
# cp -d /etc/inittab /diskonchip/etc
4. Copy the password file and make sure that each user hasits default shell instaled:
# cp /etc/passwd /diskonchip/etc
# cp /etc/shadow /di skonchi p/ etc (itis possible that you do not have this)
# cp /etc/group / di skonchi p/etc
5. Crestethefile/ et c/ f sst ab that containsthelist of files to be mounted:
# vi [/di skonchip/etc/fstab
6. Press <INS> to gart editing and insert the following lines:
/dev/flal / ext 2 defaults 1 1
/ proc / proc proc defaults 0 O
Press<ESC>, ', ‘W’ and ‘(' to savethefile.

Note: It is possible to add more devices here. For more information, refer to the man pages.

7. There are severd programs that need to be copied to have a functional environment. Other programs are
not as important, although it would be rather difficult to work without them. All other programsthet are
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not listed below are considered optiona. Copy these programs to the directories/ bi n or/ sbi n as
follows

# cp / bi n/{program nane}
/ di skonchi p/ bi n/{program nane}

/ bi n directory:

cat echo mount
chmod hostname mv
chown kill ps

cp Ln rm

cut login rmdir
dd Ls sh

df mkdir su
dircolors mke2fs sync
du mknod umount
e2fsck more uname

/ sbi n directory:

halt Shutdown
init Swapoff
Idconfig Swapon
mingetty Telinit
mkswap Update
reboot

rdev

runlevel

Thefilenameof m nget t y varieswith the distribution, i.e. RedHat and SUSE usem nget ty,
Slackware usesaget t y. Tofind out what the name of thisfilein your digribution is, perform agrep on

gty
# grep getty /etc/inittab
8.The/ | i b directory contains dl the shared libraries and loaders. Only the appropriate libraries need to

be copied tothe/ | i b directory. To check which libraries are needed, type the following command for
eech filein these two directories.

# 1dd /sbin/{fil enane}
or
# 1dd /bin/{fil enane}
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For example:

# 1dd /sbin/nke2fs

| i bext2fs.so.2 /lib/libext2fs.so.2

i bcomerr.so. 2 /1ib/libcomerr.so.2
l'i buuid.so.1 [ib/1ibuuid.so.1

i bc.so.5 /1ib/libc.so.5

Thiswill show which libraries are needed for the program nk e 2f s. In thisexample, it is necessary to copy
the following four libraries

# cp /liblext2fs.so.2 [/diskonchip/lib
# cp /lib/libcomerr.so.2 /diskonchip/lib
# cp /1ib/libuuid.so.1 /diskonchip/lib
# cp /lib/libc.so.5 /diskonchip/lib
If you have along list of filesto be copied, it is dso possble to run the following commeand:
#1dd /bin/* > 1ib |ist
# nmore lib_list
Copy the library loaders as follows:
# cp lib/ld.so /diskonchip/lib (a.out loader)
# cp /1ib/ld_linux.so /diskonchip/lib (el f 1 oader)
Itispossbleto useobj copy to reduce the size of the libraries. For example:
# objcopy -strip-debug /diskonchip/lib/lib.so.5
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Appendix Il: Booting from a HDD when the DiskOnChip Firmware
is Active
Since Lilo and the DiskOnChip firmware (i.e. doc121. exb) sharethesameaeain RAM, the system

will hang during boot when using an unpatched Lilo. Updating Lilo solves this problem. The existing boot
loader needs to be updated as follows:

# [tnp/doc-driver/plilo -i [tnp/doc-driver/boot.b

This command uses the patched Lilo supplied by the TrueFFS driver and patched boot . b, and your
default/ et ¢/ 1i | 0. conf . Make sure that you run this command in the Linux that booted from the
HDD.

pLiloisactudly forcing you to use smdler kernds because it dlocates part of the physicad memory to the
driver. Therefore, big kernds (around 470 KB) will have a problem with pLilo (pLilo will stop with an error
‘Kernd xxx istoo big’). There are two solutions to this problem:

1. Compile the kernd with the bzlmage option (‘ make bzimage'). Refer to
[ usr/ doc/ HOMJ Ker nel - HOWMO. gz for more information.

2. Comment out dl big kernelsfrom | i | 0. conf (only during the installation procedure).

M- Systems provides a patch file to Lilo sources to make pLilo. To activate the patch, you must have the
Lilo sources avallable on your system. After you verify that the sources are available, type the following
command:

# patch -p0 < lilo-patch

Y ou how have pLilo sources.
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Appendix lll: Applying a Patch Manually
There are two ways to integrate the TrueFFS driver into the kernd: manually or with a paich utility.

The TrueFFS driver for kernd versions 2.0.4# contains patch files for kernel versons 2.0.29-2.0.35
(/tnp/ doc-driver/doc- patch-2. 0. ##) . See paragraph 4.2.1 for detailed information on
how to patch your kernd with these patch files.

When using the TrueFFS driver for kernd versions 2.2.##, the kerndl needs to be patched manualy. For
your reference, the driver contains an example patch file (/ t mp/ doc-dri ver/ doc- pat ch-
exanpl e). This gppendix explains how to patch the kernd manudly.

To patch your kernel manualy, go to your loca kernel sources:
# cd /usr/src/linux

There are 5 files that you will need to patch:
fusr/src/linux/include/linux/blk.h
fusr/src/linux/include/linux/mjor.h
fusr/src/linux/drivers/block/ Makefile
fusr/src/linux/drivers/block/Config.in
fusr/src/linux/drivers/block/Ill _rw blk.c

Review the example paich file(/ t np/ doc- dri ver/ doc- pat ch- exanpl e) provided with the
TrueFFSdriver (dri ver . t gz) . Thefilewill look something likethis.

--- include/linux/major.h Tue Aug 12 23:57:23 1997

+++ /[t np/ package/ usr/src/linux/include/linux/mjor.h Mn Aug
17 14:05:19 1998

@ -69,6 +69,8 @@
#defi ne APBLOCK MAJOR 60 /* AP1000 Bl ock device */
#defi ne DDV_MAJOR 61 /* AP1000 DDV bl ock device */
+#define | GEL_FLASH MAJOR 62 /* tom@ gel .de 2.6.98 */
+
#defi ne SPECI ALl X_NORMAL_MAJOR 75
#define SPECI ALl X_CALLOUT_MAJOR 76

Each of the above mentioned files needs to be edited to create the correct patch for your kerndl.
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In the above example, thefile/ usr/ src/ i nux/incl ude/ | i nux/ maj or. h ispatched. The
two lines that start with the ‘+ mark are added to the current source code, and the lines that start with the *-
“ mark are removed from the source code. Repest this processfor al five of the above-mentioned files.
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How to Contact Us
Internet:

E-mail:

USA Office:
M-Systems Inc.

8371 Centra Ave, Suite A
Newark CA 94560, U.S.A
Phone: 1-510-494-2090
Fax: 1-510-494-5545

Taiwan Office:
M-System AsiaLtd.

11F-2, No. 81,Sec.2, Chang Teh Rd.

Taipe, Tawan, R.O.C.
Phone: 886-2-2550-1741
Fax: 886-2-2550-1745

http://AMmww.m-sys.com

info@m sys.com

Japan Office:

M-Systems Japan Inc.

1-11-15 Higashi Gotonda Shinagawa-ku
Tokyo, 141-0022 Japan

Phone: 03-3445-9042

Fax: 03-3445-9045

U.K. Office:
M-Systems UK Ltd.

PO Box 20

Chalgrove SPDO

OX44 7YP

Phone: 44 (0) 1865 891 123
Fax: 44 (0) 1865 891 391

| srael Office:
M-Systems Ltd.

Atidim Industrid Park P.O.B 58036
Tel Aviv 61580, Israd

Phone: 972-3-647-7776

Fax: 972-3-647-6668

M- Systems assumes no responsihility for the use of the materid described in this document. Information

contained herein supersedes previoudy published specifications on this device from M-Systems. M-Systems
reserves the right to change this document without notice.
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