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File insert into ROM-Disk  

The embedded Linux of the DIL/NetPC is completely booted from a 
FLASH memory chip. Three components are stored in this FLASH: 1st the 
bootloader, 2nd the Linux- Kernel and 3rd the root file system, typically for 
Linux. These three elements can be available in form of only one binary 
image (for example DNPX.IMG) –or also as separate files under ROM-
DOS. In this case it is possible to start the embedded Linux via DOS 
command line. 
 

  
 
 Figure 1: Start of a program in the directory /home/visitor 
 
The three separate files use the names LOADLIN.EXE for the bootloader, 
ZIMAGE for the kernel and RIMAGE.GZ for the root file system. You will 
find these files on the DIL/NetPC-Starterkit CD-ROM. 
 
The file RIMAGE.GZ is special. This file includes the complete file system 
for the embedded Linux in a compressed form. In other words: All files and 
directories, which are used during the runtime by the embedded Linux on 
the DIL/NetPC, are stored in this file. The figure 2 symbolizes this 
connection. 
 
Starting the Linux system, the bootloader will always be activated. This 
bootloader puts the kernel into the main memory and starts it. The kernel 
expands itself and generates the RAM-disk. On this RAM-disk, the root file 
system will be generated. The file RIMAGE.GZ will be decompressed and 
copied into the empty RAM-disk. 
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In other words: After the boot-procedure the RAM-disk builds an exact 
copy of the files and directories in RIMAGE.GZ. 
 

    
 
  Figure 2: RIMAGE.GZ contains the complete root file system 
 

If files will be created on the RAM-disk during runtime, these files get lost after 
every boot procedure. Should these files be available permanently on the 
DIL/NetPC –they have to be stored in RIMAGE.GZ. 

A typical example is a program, which is written for the DIL/NetPC. During the 
software-development the executable (binary) file of this program can be 
transmitted via FTP onto the RAM-disk after every change for debugging and/or 
testing. There it will be stored and –if required, started (for example via Telnet). 
To the end of the development time, the program should be permanent available 
on the DIL/NetPC. For that, it is necessary to insert the binary file into 
RIMAGE.GZ. 

Working on RIMAGE.GZ 

The bootloader LOADLIN.EXE, the file ZIMAGE with the kernel and 
RIMAGE.GZ, as source for the root file system, were stored in the FLASH of the 
DIL/NetPC. It is not possible to change these files directly on the DIL/NetPC 
without further activities. As a result it is necessary to have the possibility to 
modify RIMAGE.GZ on a development system –if it is required. This develop-
ment system must also run under Linux, so that the suitable tools and technologies 
are available. There are five steps necessary:  

1.) Unpacking RIMAGE.GZ with the program gzip (decompress). 

2.) "Mounting" the uncompressed file to allow access. 

3.) Add or replace the requested file. 
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4.) RIMAGE "unmounten" again (do not forget this step). 

5.) Generate a new file RIMAGE.GZ with the program gzip. 

For example we insert a file in RIMAGE.GZ. This file should be started later on 
the DIL/NetPC as a program and show you the text "Hello embedded 
Linux User!!!" (see figure 1). The separate points will be described step by 
step and should serve as an example for own projects. 

First of all, you have to guarantee that the file RIMAGE.GZ is available on your 
development system. You will find the original file on the Starterkit CD-ROM in 
the subdirectory /LINUX. Please copy the file HELLO from the CD-ROM-
directory /SAMPLE/LINUX/HELLO to the development system. This file is an 
executable binary file for text output. If necessary ensure, by using the Linux-
command chmod +x hello, that the file HELLO is equipped with the 
necessary rights (+x = Executable) for execution. 

  

 Figure 3: Mounting from RIMAGE as directory /mnt 

Now, please open a terminal window and log on to the development system under 
Linux. You have to own root rights –this means you have to log on as system 
administrator. Execute the following command from the subdirectory, which 
contains the files RIMAGE.GZ and HELLO: 

gzip -d rimage.gz 

The file RIMAGE.GZ will become uncompressed by the program gzip. The file 
RIMAGE.GZ itself will disappear within this process. For that, there is now a file 
RIMAGE with the approx. large of 3 Mbytes. This uncompressed file you can 
mount as a further file system (link up). Linux offers the mount-command with 
the appropriate parameters: 
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mount -or loop -t minix rimage /mnt 

To execute the mount-command, it is necessary to have root-access. After a 
successful execution you decree a further directory named /mnt which you can 
access. Figure 3 shows some details about these steps. 

If you are not familiar with the Linux file system, because you have only worked 
under Windows before, the mount procedure of RIMAGE may look a little 
confused to you. First of all, you have to clarify for yourself that a Linux file 
system does not know any disk drives. The entire file system basically exists only 
of subdirectories and files. In this case it does not matter, onto which disk drive 
any directory is located. The file system can be extended at any time by using the 
mount-command. 

For this, a device with own file system, like a floppy disk or CD-ROM, will be 
simply added (mounted). After the mount procedure there is the added file system 
as an integral component of the entire Linux file system. 

Under Linux you cannot only add a floppy or CD-ROM-drive by using the 
mount-command, but even a file which contains a file system. The file RIMAGE 
contains a file system, so the mount-command will append this file to the 
existing system. In other words: The DIL/NetPC file system stands now for 
disposal inside the development system as a directory /mnt. 

All directories of the embedded Linux from a DIL/NetPC are now available 
within the /mnt directory. 

Now you can copy any files into the directory /mnt. With the command: 

  cp hello /mnt/home/gast 

For example, you can copy the file HELLO in the directory /home/visitor 
of the DIL/NetPC by the command: 

  ls /mnt/home/gast -al 

You can view the content of the directory /home/visitor. At the same time 
you are able to check which access rights were attached to HELLO. 

After all changes in the configuration files were made you have to disconnect 
/mnt, and as a result RIMAGE also, again from the file system (unmount). For 
that, it is necessary to use the following command: 

  umount /mnt 

Figure 4 acts as an example. After that, RIMAGE is not coupled anymore onto the 
Linux file system of the development system. Now, by using the gzip-program a 
new compressed RIMAGE.GZ-file can be made. For that, the following command 
is necessary: 
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  gzip -9 rimage 

By the parameter "-9" the gzip-program is informed that it has to be compressed 
in according to the best possible "minimum file length". 

Note: If you forget the unmount-instruction before you execute the gzip-
command, the file system in RIMAGE.GZ will be damaged. This problem is not 
immediately noticeable. You will also not receive any error report. Only later on 
the DIL/NetPC it can result considerable problems. 

Please execute the individual steps with the greatest possible care. 

  

 Figure 4: Unmount and creating of a new file RIMAGE.GZ 

Table 1 shows the individual steps again in a clear form. Through that, the 
configuration changes for a DIL/NetPC under embedded Linux should be 
practicable without problems. 

Command Function 

gzip -d rimage.gz RIMAGE.GZ uncompress 

mount -o loop -t minix rimage /mnt mount file system  

df /mnt show memory space 

cp hello /mnt/home/gast copy ... 

ls /mnt/home/gast -al test directory... 

umount /mnt unmount file system 

gzip -9 rimage compress RIMAGE.GZ  

 Table 1: Overview of the inputs 

As long as you boot the DIL/NetPC embedded Linux via ROM-DOS, you are able 
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to transmit the new file RIMAGE.GZ by YMODEM-record via a terminal 
program to the DIL/NetPC. The figure 5 shows this step for minicom, a terminal 
program under Linux. 

  

 Figure 5: File transfer by minicom 

For the DOS-free Linux-boot procedure first of all the new RIMAGE.GZ-file has 
to be transferred into DNPX.IMG. Then DNPX.IMG has to be generated and 
programmed completely new into the FLASH. 

General Note 

If you use Linux on your development system about a desktop like KDE, you 
should avoid absolutely, to copy the files to the subdir /mnt by using a file 
manager like KDF for example. For copying use definitely the Linux-cp (copy)-
command as command line into a console. 
 
We have found out, that in the case of use KDF for file copying and the following 
use of the unmount-command the file system in RIMAGE.GZ is damaged. 
This mistake is noticeable in such way, that the file HELLO on the DIL/NetPC 
has only an approx. file length of 1.800 bytes. An execution of this file as program 
was also not possible. 
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