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0
Preface

Before we start: 

Please, excuse errors and bad English style in this documentation. The mother tongue of the translators involved is German.

This documentation is not complete, and never will be. For me it is impossible to test even a fraction of all combinations of operating systems and boot relevant INTEL PC hardware components.

For the further development of VAMOS and this documentation I am dependent on the feedback of the users.

About VAMOS:

The boot manager VAMOS does not work fully automatically. Features that may work automatically with other boot managers have to be done manually by the users with VAMOS. This allows for more configuration options, but is also a potential source for errors and problems. 

Good luck ...

1
General

1.1
 Partitioning of hard disks

For a better understanding of the booting process, it is helpful to know some basics about the internal structure of a hard disk. 

Hard disks - or fixed disks - consist of a large set of blocks which are usually called sectors. Nowadays these sectors have a size of 512 bytes.

A hard disk can be divided up into various areas (partitions), which look like independent hard disks when you work with them (e. g. C:, D:, etc.). Most operating systems can manage up to four so called primary partitions; if you want to install more of them, it is possible with the help of so called "extended" partitions and logical drives. How this is done will be shown later in this document.

There is a partition table stored on the hard disk. This can be thought of as a directory listing, in which the "locations" and the size of the single partitions are stored. This partition table is located in the first sector of a fixed disk which is called MBR (= master boot record). Besides the partition table the MBR contains a small start program (bootstrap loader). Upon PC power-up, this start program is responsible for selecting the right partition to boot the operating system from.


446 Byte
starting program (bootstrap loader)


16 Byte
Information on partition 1

MBR
16 Byte
Information on partition 2

(512 Byte)
16 Byte
Information on partition 3


16 Byte
Information on partition 4


 2 Byte
2 last bytes = boot sector marker = AA55h

The space behind the MBR is used by the partitions.

MBR containing boot loader, Partition table and boot sector marker (AA55h)

Partition 1

Partition 2

Partition 3

The beginning (the first sector) of a partition is usually called boot sector. Most operating systems store information about the partition and a small boot program in this sector. The program is able to start the operating system within the partition. The last two bytes of the boot sector contain the same boot marker (AA55h) as the MBR. 

If you want to establish more than four partitions on a fixed disk you have to use one of the four primary partitions to manage this. You will install a chain of partition tables (extended partition). Every partition table within the chain consists of two entries. The first one points at the logical drive (partition), the second table entry points at the next partition table in the chain. It is possible to create an (almost) arbitrarily number of partitions. The number is limited only by the amount of free disk space (number of the tracks, since partitions start and end on track boundary).

For the partitioning of hard disks and the installation of operating systems on these various partition types there are a number of restrictions. They are mentioned later in this document. 

The chain of the additional partition tables is called an extended partition. The useable partitions in the chain are called logical drives. For a single partition table within the chain of logical drives no common standard name exists. 

MBR with boot loader, boot sector marker (AA55h) and 

Partition table

Partition 1

Partition 2

Partition 3 
Partition table

  =
Logical drive 1

extended 
Partition table

partition
Logical drive 2


Partition table


Logical drive 3


Partition table


Logical drive 4


Partition table


Logical drive 5

Partition 4

The partitioning structure of a fixed disk with four partitions and logical drives.

The single partitions are marked by letters (in DOS, Windows, OS/2). The first primary partition is numbered C: and the following drives (logical or primary) are D:, E:, ...

The drive numbering of DOS, Windows and OS/2 (C:. D:,...) does not specify an exact partition and therefore is useless for the boot manager. This documentation and the boot​ manager use the following notation: 

hd1   means the first hard disk,

hd2   the second hard disk 

....    etc.

P1  stands for the first primary partition,

P2  the second primary partition

...    etc. 

P5  does not exist and is an illegal notation 

L1  the first logical drive

L2  the second logical drive ...

... 

Eb, Ec, Ed ...   are used to name the partition tables in the chain or logical drives.

The names of fixed disks and partitions are usually concatenated as follows:

hd1:P1  the first primary partition on the first fixed disk

hd2:L3  the third logical drive on fixed disk 2

...

The following figure is a representation of the partition data by VAMOS. There are two fixed disks in this computer. The first is divided up into four partitions: the third one is an extended partition and contains three logical drives. Altogether there are six partitions available on the first disk. The second disk contains one primary (extended) partition with two logical drives.  
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The right column shows the operating system installed in the partition. The type of a partition or the corresponding operating system is indicated by a type number. Type number 11 stands for FAT32, for example. A list of the known partition types can be displayed by calling the VAMOS installer with the command line: "VAMOS -l". (further command line options are described later in this document) 

1.2
Geometry of a hard disk

For accessing and partitioning hard disks a scheme of tracks (cylinders), heads and sectors is used. Usually, the logical access scheme (geometry) does not match the physical specification (heads, cylinder) of a fixed disk.

From the viewpoint of this access scheme the space of a hard disk is organized in concentric circles, which are called tracks, on multiple disks with two read/write heads each. Every track is divided into sectors (blocks of 512 bytes).

To access a specific point on the hard disk, e. g. the beginning of a text file you want to work on, this is described by three parameters: track, head and sector. With these declarations the operating system is able to locate the read/write head to the right place on the hard disk. In this kind of access handling the number of tracks is limited to 1024. Nowadays it is calculated with 255 heads and 63 sectors. These numbers do not correspond to the physical conditions, they are just some interface restriction. It is possible to handle hard disks up to a size of 8 GB this way. Older BIOS-versions had a capacity of 16 heads only, their upper limit was 512 MB.

Example:

The maximum number of the sectors is calculated:

1024 tracks * 255 heads * 63 sectors per track = 16.450.560 sectors

16.450.560 sectors * 512 bytes per sector = 8.422.686.720 bytes = approx. 8 GB

One way to address a sector is to specify the three parameters explicitly. 

Tracks are numbered from 0 to 1023, heads from 0 to 254 and sectors from 1 to 63:

124/24/13 for track 124, head 24, sector 13. 

This triple can be converted to an absolute number with the following formula:

Absolute sector = (track * count of heads(disk) + head) * count of sectors(disk) + (sector - 1). 

For our example this means:

Absolute address of 124/24/13 = (124 * 255 + 24) * 63 + 12 =  1.993.584

On the other way we can calculate the parameter (track/head/sector) from an absolute address (in the formulas the slash indicates integer division, means: only the integer part of the result is taken into account):

Track = absolute address / (count of heads * count of sectors)

Head  =  (absolute address / count of sectors) mod (count of heads)

Sector =  (absolute address mod (count of sectors)) + 1

Our example:

Track = 1.993.584 / (255 * 63) = 124

Head = (1.993.584 / 63) mod 255 = 24

Sector = 1.993.584 mod 63 + 1 = 13

The geometry is still a major issue when partitioning a fixed disk. Partitions usually start and end on tracking boundaries. For a long time all disk accesses using the BIOS interface have been handled by the track/head/sector scheme. A BIOS extension which uses an absolute sector addressing has been around for some time. 

1.3
 The boot process 

Before an operating system is loaded from the hard / floppy disk, a number of self-tests are executed and hardware is initialised. A part of the ROM BIOS is responsible for these tasks. 

The last task of the BIOS in the boot process is to load the first sector of the first hard disk or the first sector of the floppy disk drive (dependent on the settings in the BIOS setup) into the memory (address 0000:7C00h). The CD booting process is based on special BIOS extensions and is more complicated (perhaps also explained here in a future version).

If the BIOS does not find any valid boot sector (the last two bytes of the sector must contain AA55h), then most PCs stop with the message: "NO ROM BASIC  SYSTEM HALTED". Some of the original IBM PCs had a BASIC interpreter in the ROM which was started in this situation. The same mechanism is used in modern PCs to boot via a network connection.

If the BIOS found a valid sector, then the program in this sector is started. The next steps completely depend on the boot sector.

1.3.1
DOS boot floppy disk

The first sector of a floppy disk is a DOS boot sector. It contains information about the geometry of the floppy disk: Number of the sectors per track, used sides (heads), FATs, entries in the main directory etc.

In addition there is a small program in the sector to load the first part of the operating system, the file io.sys. This file has a fixed position at the beginning of the floppy disk or a certain position in the main directory of the floppy disk, so that the short boot program in the boot sector will find the file. 

1.3.2
Hard disk (standard)

The first sector of the hard disk (MBR) contains a short boot program and the main partition table. The task of the program is to search for an active partition within the partition table, to load its boot sector into the memory and to start it. Since boot sectors assume that they start from a defined storage position (0000:7C00h), the booting program first moves itself to another storage position before loading the boot sector.

The program in the MBR stops with an error message if more than one partition is marked to be active, if it cannot load the boot sector or if the boot sector does not contain the valid boot marker (the last two bytes should be AA55h).

If a valid boot sector is found, then the program in the MBR invokes the program in the boot sector. What happens next completely depends on the boot sector. 

· If it is a DOS partition, a process like that in section 1.3.1 starts (DOS boot floppy disk).

· In case of Windows NT the boot sector tries to load the NTLOADER into memory.

· In the case of Linux the boot sector must contain the first part of LILO (the Linux loader). This loads the second larger block of LILO and then, dependent on the actual installation options and keyboard entries, a Linux kernel.

· If the OS/2 boot manager is installed and activated in that partition, the boot sector loads the OS/2 boot manager into memory and starts it.

1.3.3
Hard disk with LILO resident in the MBR

The first part of LILO always loads the second, larger block, independent on whether LILO is installed in a boot sector of a partition or in the MBR. Usually the second block is stored at the beginning of the root partition, the position is saved in the first block (with a 512 byte program, no extensive search strategy is possible). 

1.3.4
Fixed disks with disk manager ( ONTRACK, ... ) 

I have only vague information about this. The disk manager's boot loader is in the first sector of the hard disk. The boat loader loads the disk manager into the memory. This one installs a driver for disk access. This driver changes the access scheme (number of heads, sectors, tracks) for the fixed disk. In addition it hides the range in which itself resides on the fixed disk (e.g. by adding 1 to the track number for all disk accesses. Read sector 0,0,1 (track, head, sector) gives the sector 1,0,1  (track 1) ). If the driver has installed itself, it must load the virtual MBR into the memory and activate it. All disk accesses are diverted under control of the disk manager according to the new access scheme.

Problems arise if the disk driver of the operating system ignores the disk manager or do not understand his access scheme. 

1.4
 Considerations to the configuration of a fixed disk

Some rules should be taken into account for the partitioning of fixed disks and the installation of operating systems. 

· Many operating systems need a primary partition on the first fixed disk for proper operation (DOS, Windows NT). 

· DOS, and partially Windows NT, only boot if  installed inside the first 2 GB of a fixed disk (this special problem is mentioned later: see command "VAMOS fix"). 

· Some (not all) operating systems can be put together in one partition. VAMOS does not handle this case. 

· Many operating systems have an own idea of the order of partitions and the numbering. They expect, that they are started from the first drive "C:" (DOS, Windows, Windows 95). 

The partitioning of the hard disk is managed by special programs, at most operating systems FDISK, and should be planned well. DOS FDISK is a stupid one and for example does not allow to create several primary FAT partitions, although DOS could deal with multiple primary partitions on a fixed disk. The Windows NT disk administrator is comfortable and can handle some of the changes without rebooting and also handles the format process. But it cannot deal with FAT32 (as of NT version 4.0). Independent software replacing the FDISK programs are available, too (PartitionMagic comes into my mind).

Also see section 7.2 Sequence of installation of different operating systems. 

2
 VAMOS 

2.1
Some general thoughts about VAMOS 

VAMOS is a boot manager, which is independent from certain operating systems (except of the installation) and can manage several operating systems on several hard disks.

VAMOS was developed with the following characteristics in mind. A menu shall be displayed while booting so that the user can select the desired operating system to start. VAMOS shall not consume a partition of its own and should be so small that the free space between single partitions is sufficient for installation. And last, VAMOS shall be configurable while booting without the need of an additional program.

Several options were added over the time, e.g. the possibility to hide partitions, to change the color scheme,  to control subsequent boot managers by the keyboard buffer or to copy a fixed disk area with the installation program. 

2.1.1
About the installation of VAMOS

VAMOS is installed on the fixed disk with the help of a DOS program (Vamos.exe). During the installation process of VAMOS the PC is examined for the following points:

· Which processor type is present?

· How many hard disks are connected and which geometry is used (number of the sectors, heads and tracks)?

· Which partitions are used and what type do they have?

· Where are gaps between the partitions? How large are these?

· Information about available boot managers and operating systems are collected.

These data are needed for the installation, e.g. to decide at which place of the hard disk VAMOS shall be installed. They can as well be shown without VAMOS being installed.

Preferably, you should make a backup of the hard disk before starting the installation. 

In addition, a DOS boot floppy disk with the most essential administration tools should be readily available:

VAMOS.EXE  and the undo file(s)
FDISK  or an alternative shareware program
SYS
FORMAT
Where available, you should put a disk doctor (like Norton NDD.EXE) on the disk, too.

2.2
The installation program

Some  screen are displayed at this time to inform the user about the installation program. (The background color was changed from blue to yellow, to safe printer's ink or toner.).

Screenshots of the start menu and the beginning of the installation show the general structure of the menus. You can chose a topic with the help of the cursor / tabulator keys or select it by typing the corresponding number.

2.2.1
The main screen of the installation program
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2.2.2
The beginning of the installation
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The structure of the installation program is as follows:

     Start menu

          1. Installation of VAMOS

               1. Install VAMOS boot manager

               2. Update an existing VAMOS boot manager

               3. Repair a damaged MBR Installation

               4. Undo previous installation (use undo-file)

               5. Show/delete existing boot manager installations

               6. Return to main menu

          2. List partition information

          3. Exit this program

2.3
The steps of the installation process

Some considerations are necessary prior to installing the VAMOS boot manager. The boot manager can be installed in various places on the fixed disk:

2.3.1
Step 1: MBR or not MBR ?
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The standard solution is the installation within the MBR, since VAMOS is thus activated every time the computer starts. If you decide, that VAMOS shall be invoked only if specified, an installation in the extended partition may be appropriate. The installation in a partition of its own makes only sense if the previous installation methods did not work (e.g. because the MBR is used by another program and there is no extended partition present).

2.3.2
Step 2: Where to put the boot manager?

If VAMOS is installed in the MBR or the extended partition, only a small part of the program can be stored in the corresponding sector. The complete VAMOS program with the configuration information is about 16 KB large, a boot sector is only 512 bytes. Therefore it is necessary to specify a space on the hard disk to contain the larger portion of VAMOS.
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The installation program displays the possible areas of the fixed disk. We make use of the areas between a partition table and the beginning of a partition which are not used otherwise. These areas may be occupied by boot managers (nonblank, used by bootmgr.), they may have been used in the past and can contain some old data (nonblank, slack space). "Slack Space" describe the places on the fixed disk that are too small to be used by a partition. That is because partitions starts and ends on track boundary. One track can have a size up to 8 MB (on hard disks with 255 heads and 63, which is a very usual geometry for hard disks).

2.3.3
Step 3: Boot-Support for hard disks bigger than 8 GB

The original PC BIOS interface was designed to access hard disks up to a size of 8 GB. Since some years there is a BIOS extension which allows to access hard disks up to a size of  2000 GB. Unfortunately this BIOS extension does not work correctly on many PSs. Vamos tries to find out, if this extension exists and if it works. If the tests are passed successfully then the user will have the choice to install the "Vamos support for big hard disks". 
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If you have more than one hard disk (maybe different types: SCSI, EIDE) and some does not support this extension you may want to disable this Vamos support option. Sometimes the extension test in the installation program cause problems. You can disable the test routine with the command line option "‑x" which will completely disable the BIOS extension support. 
2.3.4
Step 4: The standard US-keyboard layout while booting of the PC

If you are using your PC with the standard US keyboard layout then you can ignore the following. 

VAMOS can be installed with an enhancement for an easier configuration handling during the boot process. During booting no keyboard driver exists yet. If you do not want to search for your language’s special characters on the standard US keyboard, VAMOS can be installed with a miniature driver which is used within the configuration menus. Actually only a German and a French driver is available. 

[image: image7.png]- (L) Lopyright 1799 M. Tartsch

http://wnns.vamos. de

You can now select the keyboard driver,
which is used when Uamos is active:

USA_Cno_kegboard driver), size = 0 bytes

Fenc s size ytes

select | abort | p— help




It is not difficult for me to write new keyboard layout drivers, but I need a little assistance from someone who can test the new driver with the suitable keyboard. Everyone who helps to implement a new keyboard layout driver will get a free VAMOS registration.

2.3.5
Step 5: The undo file

VAMOS creates a file (undo file) during installation which enables a later uninstallation. Uninstallation is a complex process and only works perfect if the partition data was not  changed to any major degree since the installation.
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It is a good idea to save the undo file on a diskette together with the VAMOS installation program. As mentioned earlier, you can put additional administration tools on this diskette. This may help in the case of problems.

2.3.6
Step 6: To be or not to be?

Nothing has happened up to here. This is the place where you must decide. 
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If you continue here, then the undo file is created first and the boot manager is installed immediately afterwards. 

Now you can reboot to configure the boot menu. The installation is finished.

2.4
The display of the partition data

Point 2 of the main screen menu offers the option to display the partition data. This works even if VAMOS is not installed. You should know that VAMOS can display partition data on different levels.
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The "basic data" can be seen here: hard disk partitions, size, partition type and operating system in the partition.
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This view on partition data has more details about the inner structure of the partition table and shows the start and ending positions. In addition, details on the hard disks are shown (For example: hard disk 2 has 553 tracks, 255 heads and 63 sectors).

A small summary:

     P - primary partition 

     E - extended partition

     L - logical disk drive

     t - track (cylinder)

     h - head

     s - sector

2.4.1
Potential known problems 

If started from within Windows 95 (graphic mode), the installation program is limited in functionality since no write accesses are allowed. It therefore is impossible to install VAMOS in graphic display mode; the information display of the partition data is usable, however.
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The undocumented commands LOCK and UNLOCK don't have any influence on this behaviour. If VAMOS is to be installed within Windows 95, then Windows 95 must be started in "DOS mode".

During the installation procedure, several other error messages can occur which may be ignored and corrected later.

· One of the possible error messages is displayed if partitions still are in a "hidden state" at the time of the installation. This can happen if, for example, the OS/2 boot manager was installed, or a VAMOS installation was deleted without restoring the partition indicator. VAMOS needs the original type flag of the partitions at the installation (see 2.5.2 Commands - "VAMOS unhide"). 

· Another error message is displayed if a FAT partition is found which is beyond a 2 GB limit and detected to be non bootable (see 2.5.2 Commands - "VAMOS fix"). This restriction only needs to be eliminated if you want to boot from such a partition.

2.5
Additional commands and options

The installation program offers other features which are activated with command line options. There are options which change the operation of the VAMOS installation program, and commands which change several things on the hard disk.

2.5.1
Options

You will get the following help if you invoke VAMOS with the option "-h":

[image: image13.png]- (L) Lopyright 1799 M. Tartsch

http://wnns.vamos. de

[options] [conmands]
1f is called without options or commands,
the installation menu is activated.

-b,-B  batchmode, list partitions (-B with coloring)
-ul-ws  verbose, more verbose, ...

1 Tists known types (0S indicators)
x ignore the int 13 BIOS extension if present
The extension is needed to access harddisks > 8 GB
s do not perform size test on harddisks
-s<n>.. scans only specified harddisks (sample: -s13 -> hd1,hd3)
E changes error processing slightly
f forces action, doesn’t ask before writing
-9 quiet mode
-d debug mode (dumps tables and boot sectors)
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All options are activated by the matching letter: 

VAMOS -<Option>. Most options also can be used at the same time. For example: "VAMOS -bvvvx" or "VAMOS -b -vvv -x".

If the installation program is invoked without any parameter, it starts in menu mode. VAMOS can be executed in text or batch mode, e.g. to allow showing the partition data from within a batch job (without going through the menus). The batch mode is enabled by the option -b (with a capital "-B", VAMOS generates a colored ANSI output).

As mentioned before, VAMOS can display the partition data on different levels of verbosity. Level 0 is the simplest display and 10 the most complex representation with detailed partition table information. The level of verbosity can be selected by the option "-v, -vv etc.". 

The type of a partition is specified with a type indicator ranging from 0 to 255 (e.g. type 11 standing for FAT32). VAMOS shows a list of the known partition types if called with the option "-l". 
The following list corresponds to the output of VAMOS and shows a large part of all known partition type indicators. Some of the FDISK programs display the numeric value of the partition type in decimal, some in hexadecimal notation. The installation program uses the decimal representation. The boot manager and the configuration menu uses hexadecimal values. 

Type decimal
Type hexadecimal
used by filesystem/OS:

0
0h
unused                       

1
1h
dos 12-bit FAT               

2
2h
xenix                        

3
3h
xenix /usr                   

4
4h
dos 16-bit FAT               

5
5h
EXTENDED PARTITION           

6
6h
bigdos (FAT16, standard)     

7
7h
HPFS, NTFS, QNX              

8
8h
Split, AIX                   

9
9h
AIX data, Coherent           

10
ah
OS/2 bootmgr                 

11
bh
FAT32 (Windows 95)           

12
ch
FAT32 LBA-mode (Windows 95)  

14
eh
bigdos VFAT LBA-mode         

15
fh
EXTENDED PARTITON LBA-mode   

16
10h
OPUS                         

17
11h
OS/2 hidden 12 bit FAT       

18
12h
Compaq Diagnostics           

22
16h
OS/2 hidden 16-bit FAT       

23
17h
OS/2 hidden HPFS             

24
18h
AST                          

36
24h
NEC dos 3.x                  

64
40h
venix                        

66
42h
SFS                          

80
50h
Disk Manager read-only       

81
51h
Disk Manager read/write      

82
52h
CP/M                         

83
53h
Disk Manager write-only      

84
54h
Disk Manager                 

86
56h
GoldenBow                    

97
61h
SpeedStor                    

99
63h
386/ix, ...                  

100
64h
Netware 286                  

101
65h
Netware 3.11                 

103
67h
Netware                      

104
68h
Netware                      

105
69h
Netware                      

112
70h
DiskSecure                   

117
75h
PC/IX                        

128
80h
Minix                        

129
81h
Linux, Minix                 

130
82h
Linux (swap)                 

131
83h
Linux native                 

132
84h
OS/2 (hidden dos C

134
86h
FAT NT-Fault-Tolerant

135
87h
NTFS NT-Fault-Tolerant

147
93h
Amoeba FS                    

148
94h
Amoeba (bad block table)     

160
a0h
Vamos.. (hidden part.)       

161
a1h
Vamos.. (boot partition)     

165
a5h
FreeBSD                      

183
b7h
BSDI                         

184
b8h
BSDI (swap)                  

193
c1h
DR-DOS secure 12-bit FAT     

196
c4h
DR-DOS secure 16-bit FAT     

198
c6h
DR-DOS secure (bigdos)       

199
c7h
Syrnix Boot                  

219
dbh
CP/M, CTOS                   

225
e1h
SpeedStor (12-bit FAT)       

228
e4h
SpeedStor (16-bit FAT)       

242
f2h
dos 3.3 secondary ???

244
f4h
SpeedStor                    

254
feh
LANstep                      

255
ffh
xenix bad block table        

We continue with the remaining command lines options...

Per default, VAMOS tries to use a BIOS extension which allows to access hard disks beyond the 8 GB limit. This BIOS extension is relatively new. If this extension is faulty on some PCs and leads to problems, you can switched it off with the option "-x". There are drivers which deactivate this extension (e.g. some Adaptec CDROM drivers, ...). 

The option "-E" only has an influence on complicated partition table errors. This changes the partition analysis of faulty partition tables.

If partitions are to be activated with a batch file, you can override possible confirmation requests with the option "-f". VAMOS assumes that all queries are answered affirmative.

For batch files the option -q may be helpful, it suppresses some output (old).

A new option is -s<123..>. You can define that only a subset of the hard disks present will be scanned instead of scanning them all. This can make sense if VAMOS needs a very long time to analyse a hard disk (e.g. ZIP drives) or if a special disk drive driver is not compatible with VAMOS. 

Example:  "VAMOS -s13" (examines hard drive 1 and 3 only)

If problems occur with a configuration, the option -d may be helpful. Detailed partition data is displayed together with boot sector contents. The output can be redirected to a file (VAMOS -d > LOGFILE.TXT).

2.5.2
Bootmanager Commands

The following screen shows the supported commands to change the boot manager menu. 
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menu [<n>]

shousetup
hidesetup
delay [<n>]

Shous the start menu and if specified changes

the default entry.

Enables the display of the bootmenu setup button.
Disables the display of the setup button.
Shous/changes the delay for automatic booting..
Set to 0 if you want to disable automatic booting.




menu [<n>]  This command displays the current list of boot menu entries and activates the entry <n> if present.

showsetup / hidesetup  The main Vamos boot screen can show or hide the setup button which is used to enter the setup dialogs of vamos. The key combination to enter the setup dialog (Ctrl-S) works independent of this visual effect.

delay [<n>]  This command can be used to set the automatic start delay of the boot menu. setzt die Verzögerungszeit für das automatische Starten einer Konfiguration. Der Wert "0" schaltet das automatische Starten ab. Der Wert "1" macht das Bootmenu unsichtbar. Der automatische Startvorgang wird unterbrochen, wenn bis kurz vor dem Autostart eine Taste betätigt wird.

2.5.3
Partition Commands

This is the options list continued:
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activate <p>  Set/delete active mark of
change <p> <t> Change the type flag of a
Fix <p> Fix the DOS 5.x 6.x ‘track 256 boot restriction
copy <r> <r>  Copy a harddisk region/file to region/file
Be_careful with this command {1}
It's a_very fast way to destroy all your data.
There is no way to recover.

<p> partition specification: hd[12..]1:[PL1[12...]
example: hdl:P1 first on First harddisk
hd2:13 third logical drive on second harddisk
<t> new type of partition for the change command
either a nunber 0..255 or a string from '-1° option list
<> region specification may be a partition like <p>

or File:<filenane a' Filenane
or hd[13..]:<start>—Cend> a range of sectors
or hd[12.]:track<start> <end> a range of tracks _
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menu [<n>]  shows the current VAMOS boot menu, and allows to change the default entry to <n>.

activate <p>  mark the select partition in the partition table active. When the PC is started next time, this partition is booted (if no boot manager is used which ignoring this flag: VAMOS, OS/2 boot manager...).

change <p> <t>  change the type of a partition <p>.

hide <p> hides the partition <p>. This command uses the type indicator 160, which is also used by the automatic hiding process of the boot manager.

unhide try to restore the standard partition type of "hidden" partitions. The command should find the right partition type for the majority of all standard FAT (12, 16, 32), HPFS and NTFS partitions. I cannot guarantee this works in all cases. In some cases it may be necessary to manually change a partition type with the command  "change".

fix <p>   DOS 5.x, DOS 6.x and Windows NT with FAT16 have the restriction to be not bootable if they reside beyond a 2 GB limit of the hard disk. With this command the limit is moved to 8 GB. If the command fix is called without parameters, then all partitions are scanned, with those affected by this restriction being suggested for the fix command.

order <h> [<s>]  Changes the order of the main partition table entries. Sometimes the order of the partitions space on the hard disk is not the same as the order of the 4 partition table entries. Then you can use the command to change the order of the table entries. Without <s> VAMOS assumes you want to set the table order to the physical order. This command may be very useless. 

copy <r1> <r2>  copies the range 1 of a hard disk to range 2. Attention!!! This command irreversibly overwrites hard disk regions. Be very, very careful!

The notation of the parameters:

<p>
A partition is described "fixed disk":partition. The colon serves as separation. 

Examples:  hd1:P1 - fixed disk 1, first primary partition; hd2:L3 fixed disk 2, third logical drive 

<t>
The type of a partition can be indicated with the type number (0 - 255) or with the text string which is shown with command line option "-l".

<r>
A region on the fixed disk can be specified in various ways:

· hd1:P3  

specifies the region of the primary partition 3

· hd1:1000-2000  
specifies the region from sector 1000 to 2000 on hard disk 1

· hd2:track1-10 
specifies the region from track/cylinder 1 to 10 on hard disk 2 

· hd1:chs0,0,1 
specifies the MBR (track 0, head 0, sector 1) 

· hd1:chs0,0,2-0,255,63  specifies the first track (0) without MBR

· file:C:\file.dat  
specifies the file "C:\file.dat"

One of the two region specifiers of the "Copy" command may be a file. 

Examples:

· VAMOS activate hd1:P2  activates the second primary partition on the first fixed disk 

· VAMOS change hd1:P2 11  alter the partition type of the second partition on the first fixed disk to type 11, this corresponds to FAT32.

· VAMOS copy hd1:1000-2000 hd2:0  copies the sectors 1000 to 2000 of the first fixed disk to the second fixed disk, starting with sector 0 (The target does not need to be a range. A start point is sufficient.).

· VAMOS copy hd1:1000-2000 hd1:1100  It is possible to use overlapping ranges. The command moves the fixed disk range correctly.

3
 VAMOS configuration

Remark: In this text the word "configuration" is used with two different meanings. First, it describes the sum of all settings which can be changed by the user in the menus of VAMOS (creating and changing of lists, screen colors etc.). Second, it describes one single boot entry with all parameters (flags, keyboard input, hidden partitions, ...).

VAMOS can be configured with menus while booting, without the need of an additional program. This includes the creating of a list of boot configurations with various settings. Every configuration can have an own password. Additional you can define, whether the user can change the password or only a system administrator is authorized to do this.

For every configuration you can select a boot-partition, whether or not the partition should be activated, which partitions should be hidden and which characters are send to the following boot program. The hiding of partitions is useful if the operating system assumes that there is only one booteable primary partition of a specified type or if an operating system should not see a special partition. The setting is only valid for this boot configuration. 

The following section shows the structure of the bootmanager dialogs: 

     Start menu

          Boot – starts the boot process
          Setup – general setup menu
               General

               Boot settings – setup menu for all boot configurations
                    Setup  (  setup menu for a single boot configuration
               Main password

               Color

               Registration

          Help – F1 shows a small help dialog
You can use TAB- and Cursor-keys to walk though the dialogs. Additionally you can use the ALT-key together with the highlighted letters of the buttons or list headings to activate a button or to jump to the list. (example: coLor Alt + L to enter the color settings dialog.).

The following series of screens shots shows different views of VAMOS and gives an insight into the configuration capabilities.

The following screen shot shows a possible main boot dialog with 8 different boot configurations. The names of the boot configurations are freely eligible.
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3.1
The main setup menu 

The following screen shot shows the main configuration menu through which you can enter the different setup dialogs:
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This main setup menu can be protected with a master password (main password).

3.2
The settings submenus

3.2.1
Default boot configuration
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Here you can choose the operating system that should be booted as default from a selection list. Additionally, you can set a delay time after which booting is done automatically. A delay of 0 disables the automatic timer.

3.2.2
Boot-menu
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Here you can add new configurations, or delete existing ones (with the <Del> and <Ins> keys), and you can change the list order. 

In this view you can see that operating systems can be booted with differing options, which can be specified in setup (password, different versions etc.). 

3.2.3
Settings of a single boot configuration
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This is probably the most important submenu in the configuration program.

You can set the following options for the selected boot configuration:

· menu string: The name shown in the selection list can be changed. This is the point where the mini keyboard driver pays off. Or have you ever found special characters on a US keyboard...?

· boot partition: The according boot partition can be selected from a list. The areas at the end of the list usually don’t contain meaningfull data, and are not bootable. Also selecting the MBR is usually nonsense.

"Disk A:"  boots from floppy disk, if present.

"Network Boot ??" attempts to activate a networking card for the boot process. On most systems this will lead to the error message "no rom basic".

· hidden partition: You can set partitions to be hidden when this configuration is booted. To modify the list, the cursor has to be in the list window; the <Del> and <Ins> keys delete entries / create new ones.

Here, too, not all possible choices are making sense. Usually, the boot partition should not show up in this list.

The entry "Disk A" has a special meaning: If it is present in the list of hidden partitions, VAMOS will attempt to disable the floppy drive on boot time. WindowsNT will no longer show it in the Explorer with this configuration; Windows 95 will show it, but it will be unusable.

· key stroke: You can enter a keystroke sequence, which is copied into the keyboard buffer when this configuration is started. Most of the subsequent boot programs will read the keyboard buffer as if the input has been done on the keyboard itself, so you can pass commands to a subsequent boot manager here. LILO (Linux Loader) clears the keyboard buffer on default, but it can be configured to leave it untouched.

· boot support:  These are additional activities done upon booting this configuration. "OS/2+FAT" should be set if you want to boot from a second hard drive or a logical drive. Changes necessary for OS/2 and Windows 95 will be applied to the boot sector. Upon booting from the primary hard drive, this option is not necessary. "auto activate" only makes sense when booting from the primary partition of the first hard drive, and only if more than one FAT partition is visible. This makes sure that the booted partition is active and recieves letter C:, while the non-active partition appears behind the active one. "none" deactivates everything, in case there is a boot sector that is disturbed by this kind of manipulations.

· password settings: The settings in this dialog are for the current boot configuration. There is an option to use the main password, an individual password for this configuration or no password. If you choose an individual password, you can choose if the user is allowed to change it or not. Only when set to user changeable, the user can change his password by pressing 'P' in the main menu; for all other settings he has to know the main password to change his individual one.

· user password: Each configuration can have it’s own password. The length of the passwords is not limited to 8 characters.
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F1 offers hints to not-so-obvious functionalities...
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3.2.4
The main (master) password 

The third entry of the main menu of boot manager configurations (see 0) can protect the whole configuration menu, and optionally seperate boot configurations.

A new password has to be entered twice for security reasons. To delete the password, you have to leave the password field empty and confirm with <OK>.

All boot configurations with "password settings" set to "main password" will use this main password if it is set.

3.2.5
Color settings
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Color can be changed for all screen elements (borders, headlines etc.) by cursor movements in a color table, effects being applied immediately. Additionally, the graphics mode can be chosen (color / monochrome).

Ah well, a question of taste...

3.2.6
Registration

Here a registration key is entered, which results in the ”unregistered” on the bottom part of the screen is replaced with a user key (38 characters maximum).

4
 Deinstallation

There are several ways to remove VAMOS from the hard drive again.

· The cleanest one is the undo file. If the partitioning of the hard drive has changed since the installation, it might be impossible to restore the previous status. The undo process tries to undo as much as possible.

· If VAMOS had been installed in MBR and an area outside of the partitions, VAMOS can be deactivated with "FDISK /MBR". This way, not all parts of VAMOS are deleted, but the remnants are not functional and unable to influence any operating system.

· If VAMOS had been installed in a partition, the partition can be deleted with FDISK. At the same time, another fitting partition should be activated.

If partitions are still hidden after deinstallation, they can be restored with the command "VAMOS unhide" / "VAMOS change <p> <t>".

Seldom a more "aggressive" UNDO might be necessary. To do this, VAMOS has to be invoked with the option "-F" (capital f).

If you follow the usual undo procedure, an additional menu is shown first.

                          1.   Yes, carefully restore to original state

                          2.   Yes, force the state before the disk modification

                          3.   Yes, force the state after the disk modification

                          4.   No, abort.

Points 2 and 3 offer a potentially dangerous way to write the partitioning setup before / after the VAMOS installation to the hard drive. If partitions had been created or moved since the installation, they will be lost. This "aggressive Undo" should only be employed by people who know the partitioning system well. Only the partition tables are restored – boot sectors and the partition contents themselves remain untouched.

5
Miscellaneous about VAMOS

By the way: VAMOS might become confused if hard drives are changed, and VAMOS tries to locate drives. It might become necessary to re-edit boot configurations.

5.1
Two operating systems in one partition

VAMOS was written to handle independent partitions, e.g. one partition per operating system. If DOS and Windows 95 are installed on a common partition, there might be problems since some configuration files have similar names. There are several boot managers specialised in maintaining configuration files within one partition. Microsoft itself has a boot manager intended to resolve Windows 95 / DOS conflicts.

VAMOS cannot distinguish the seperate systems within a partition. All you can do is creating two start configurations in the VAMOS boot menu that are similar except for different keystroke sequences in the keyboard buffer, e.g. for controlling the Windows 95 boot menu. The boot managers involved must not clear the key buffer filled by VAMOS.

5.1.1
DOS / Windows 95 in one partition 

Windows 95 should be able to support this on ist own. However I once heard that one of the many Windows 95 versions has a bug making the DUAL-boot useless for DOS. (Who has detailed informations…?)

On ist server, Microsoft offers a boot manager handling several Windows 95 installations on a single partition. Perhaps this one has more features in this area.

5.2
Two or more primary FAT partitions

Basically, DOS is able to handle up to four primary partitions, but with DOS fdisk it is impossible to create more than one. You can however hide the first primary partition with VAMOS, and unhide it afterwards. For this, you need a DOS boot disk with FDISK, SYS and VAMOS.EXE.

VAMOS hd1:P1 160    temporarily hides partition hd1:P1

-reboot-

FDISK               create second primary FAT - partition

-reboot-

VAMOS hd1:P2 160    temporarily hides partition hd1:P2

-reboot-

FDISK               create third primary FAT - partition

-reboot-

VAMOS unhide        recreate FAT 

-reboot- 

For one of two primary partitions to be booted from, it has to be marked as active (VAMOS configuration meni "auto activate").

If you created partitions this way, subsequent installation should not be a problem. Sometimes installation programs get confused if a hard drive is not set up according to the standard (a single primary FAT partition). In this case, the disturbing  partitions can be hidden prior to installation.

5.3
Hidden partitions

Hidden partitions are the second problem area of VAMOS. For hiding partitions, VAMOS uses a system type different from the one the OS/2 boot manager uses.

If one of these compatible boot managers was installed previously, it might happen that partitions are still hidden. VAMOS does not restore them automatically, and additionally presumes that during configuration partitions have their original system type set.

Since this problem occured frequently, I decided to implement a command that is able to restore the original system type setting in most cases. This automatic restore "VAMOS unhide" works for the most frequent partition types: FAT (12, 16, 32) NTFS and  HPFS. All other partition types have to be restored manually with the command "change <p> <t>". 

6
Special features/restrictions of some operating systems

6.1
 DOS

DOS knows the following partition / system types:

Type decimal
Type hexadecimal
used for

1
1h
dos 12-bit FAT               

4
4h
dos 16-bit FAT               

5
5h
EXTENDED PARTITION           

6
6h
bigdos (FAT16, standard)     

242
f2h
dos 3.3 secondary ???            

I am not sure if the following have been introduced with Windows 95...

14
eh
bigdos VFAT LBA-mode         

15
fh
EXTENDED PARTITON LBA-mode   

With today’s partition sizes, DOS uses only type 6 (FAT16) on ordinary hard drives. On disks, type 1 (FAT 12) is used. Since no partition table is used in this case, this type does not appear anywhere explicitly.

There are some other DOS versions that know other partition / system types (e.g. DR-DOS, ..).

6.1.1
Restrictions of DOS

There are several restrictions that keep reappearing in Microsoft operating systems:

Usually, it was planned to boot: 

4. from the first drive only, 

5. from primary partitions only,

6. only from the first 2 GB of the drive. 

7. It was also assumed that this partition is labeled C: 

DOS / Windows NT is – as far as I could verify so far – unable to boot from logical drives. Only Windows 95 is capable of this, under certain circumstances.

6.1.2
Drive numbering (C: D: E:...)

The io.sys (DOS / Windows 95) and the OS/2 Kernel scan for present partitions upon booting, and label them in their order of appearance:

1. primary FAT partition on HD1       C:

1. primary FAT partition on HD2       D:

... 

1. logical drive on HD1               E:

2. logical drive on HD1               F:

...

1. logical drive on HD2               G:

2. logical drive on HD2               H:

...

1. inactive FAT partition on HD1      I:

2. inactive FAT partition on HD1      J:

...

This labeling cannot be modified (only with Windows NT). The possibility to assign a certain letter to a specific partition does only work with the "activate partition" and "hide partition" workaround. 

DOS can only boot from the drive labeled C:, usually the first primary partition of the first hard drive. If it is installed on a different partition, other partitions in front of it has to be hidden for the boot sequence, so the installation partition is recognized first and labelled C:. Additionally, the drive has to be correctly configured; "io.sys" and "msdos.sys" have to be correctly installed (DOS system command "SYS <Drive>:") for the partition to be bootable.

If you try to start DOS from drive D:, the boot sector and the file "io.sys" is loaded from D:, but all other startup files are searched for on drive C:.

6.1.3
Konflicts with multiple primary partitions

If there are multiple concurent primary partitions, you have to care for the drive labeling with one of the following workarounds.

1. Use the "auto activate" option in the configuration menu to automatically activate the partition that is booted from. This only works with conflicts of multiple primary FAT partitions.

2. Hide all partitions that are placed before the boot partition in the DOS labeling sheme. This way, the boot partition is recognized as C:.

6.1.4
DOS and the second physical disk

Principally, DOS 6.x is able to boot from the second drive. The problems with drive labelling remain. There are some boot managers installing a small driver for this purpose, switching drive 1 and 2. These drivers, as far as I came to know them, are only partially functional under DOS. Windows 95 or generally all systems accessing the hard drive with own drivers are not supported.

For some time, VAMOS had difficulties with this constellation. It works now, but I don’t know why…

6.1.5
DOS behind the 2GB-barrier

The DOS boot sector is limited, making booting beyond the 2GB barrier impossible. This documentation always talks about "2GB barrier". More concrete, this is about a 16 bit limitation, and, depending on hard drive geometry, might also become an issue at the very beginning of the hard drive. 2GB is the barrier where this bug definitely makes the boot process impossible.

The command "VAMOS fix" solves the problem. It has to be called after each formatting or executing the SYS command, if the FAT partition concerned is to be booted from.

Afterwards, DOS will boot up to the 8GB limit, if BIOS cooperates.

6.2
Windows 95/98

In this chapter, I usually refer to Windows 95 OSR2 (OEM service release 2). This means the Windows 95 version with FAT32 support.

Windows 95 knows the following partition / system types. 

Type decimal
Type hexadecimal
used for

1
1h
dos 12-bit FAT               

4
4h
dos 16-bit FAT               

5
5h
EXTENDED PARTITION           

6
6h
bigdos (FAT16, standard)     

11
bh
FAT32 (Windows 95)           

12
ch
FAT32 LBA-mode (Windows 95)  

14
eh
bigdos VFAT LBA-mode         

15
fh
EXTENDED PARTITON LBA-mode   

On first execution of Windows 95 FDISK, the user is queried if FAT32 can/should be used. If this is permitted, Windows 95 uses type 11 for all partitions, otherwise type 6 for the usual partition sizes up to 2 GB. If somebody knows when the LBA types (12, 14) are used -> please send e-mail to: vamos@deer-corner.com.

6.2.1
Restrictions

In most areas, Windows 95 basically faces the same restrictions as DOS.

· The drive labeling is hardcoded into the system. So far I was unable to boot from drive D:. At latest, the command interpreter "command.com" is looked for on C:.

· There is no 2 GB limit for the boot process.

· Additionally, Windows 95 allows for booting from logical drives – basically. You have, however, make sure that this drive receives letter C:.

Windows 95 has a fault: 

MBR is overwritten on each new installation. 

To restore VAMOS after this, call "repair damaged MBR-installation" from the installation menu. During a new installation, hidden partitions might "hang" in their hidden status. 

6.2.2
Windows 95 and DOS 7

Windows 95 contains a DOS version. This version can be activated by a Windows 95 boot menu. The boot menu can be activated as follows.

· Directory C:\ carries a hidden system file "msdos.sys". Under Windows 95, this is a text file. To edit it, you have to make it visible at first. Set the Explorer options so system and hidden files are displayed.

· Afterwards, disable the file settings "System", "Hidden" and "Write Protected" can be disabled with the context menu.

· Open the file with NOTEPAD or a comparable text editor.

· To get the MS-DOS prompt as default, edit / add the line "BootGUI=0" under "Options".

· To get a boot menu on each start of Windows 95, change the "Options" to this.

 [Options]

BootGUI=1 

Network=1 

BootMenu=1 

BootMenuDefault=6 

BootMenuDelay=10 

6.2.3
Booting of Windows 95 from logical drives

I only tried the following procedure with Windows 95 OSR2.

Example for booting from logical drive D: on a system with a single hard drive (Windows 95 installed to hd1:P1):

   1. boot Windows:

      C:(hd1:P1) and  D:(logical, hd1:L1) are visible.

   2. execute "SYS d:"

      (installing DOS system files of Windows 95 

      on the logical drive)

   3. configure Vamos:

      a: boot drive  hd1:L1

b: boot support for "OS/2 FAT" must be activated in VAMOS.

c: hidden partition hd1:P1 (Windows95 FAT)

   4. ready

The logical drive is now bootable, basically. As for if the installation program supports such situations, I cannot tell right now. In any case, complete Windows directories can be copied from other partitions to the logical drive, and started there.

The command "sys x:" might not be sufficient to completely reinstall the startup files if there was a previous version present. A secure way is deleting all system files in the X:\ directory (io.sys, msdos.sys, command.com, dblspace.bin, ...) and subsequently execute sys x:.

6.3
 Windows NT 

Windows NT knows the following partition / system types (not guaranteed) :

Type decimal
Type hexadecimal
used for

1
1h
dos 12-bit FAT               

4
4h
dos 16-bit FAT               

5
5h
EXTENDED PARTITION           

6
6h
bigdos (FAT16, standard)     

7
7h
HPFS, NTFS, QNX              

242
f2h
dos 3.3 secondary ???           

How the following types are used, and which type is used for "volume sets" and other RAID stuff, I don’t know yet.

134
86h
FAT NT-Fault-Tolerant

135
87h
NTFS NT-Fault-Tolerant

starting with version 5.0, FAT32 should be supported too

11
bh
FAT32 (Windows 95)           

unconfirmed...

12
ch
FAT32 LBA-mode (Windows 95)  

14
eh
bigdos VFAT LBA-mode         

15
fh
EXTENDED PARTITON LBA-mode   

6.3.1
Notes about the NT installation 

For Windows NT to be booted on its own, the NTLOADER (ntldr), ntdetect.com and boot.ini (probably ntbootdd.sys) must be present in the partitions root directory. This is usually installed correctly if the partition was set to active during installation. If the NT partition was not active, the files are placed in the active FAT partition. Windows NT can then only be booted by this FAT partition.

I have seen several hard drives where the NTLOADER resided in a FAT partition together with Windows 95, and a NTFS partition was unable to boot on its own, only because NTLOADER and two or three of the startup files were missing. The "CT" magazine recommends this combined FAT installation. For VAMOS, however, it is easier if all systems are started from an individual partition. If several systems are sharing a partition, you can try to add several lines for this partition to the VAMOS menu, with different keystroke sequences for the keyboard buffer. Usually, the subsequent boot menus can be controlled by VAMOS this way (the NT menu, too).

It uses the BIOS interface to load the first system files and drivers, until the hard drive driver is started.

6.3.2
Restrictions of the NT-loader (NTLDR)

The NTLOADER has some restrictions that give me the creeps.

· Despite the BIOS interface is usually functional up to a limit of 8 GB, the NTLOADER has difficulties finding files beyond 4 GB.

· If NTLOADER does not find the startup files in the boot partition, it scans even hidden partitions. Under certain circumstances, the boot menu of the hidden partition is displayed.

The original Windows NT directory can be located on any partition reachable by the BIOS. If you work with SCSI and the file "ntbootdd.sys", it is sufficient if the SCSI controller can access the NT partition.

Windows NT FAT16 partitions – just like DOS – are limited so they cannot boot beyond a 2 GB barrier (because the boot sector still contains startup subroutines compatible to the 286). In this case, "VAMOS fix" can be executed. If Windows NT is installed on a NTFS partition, this problem does not exist.

6.3.3
NT and the MBR

NT and the NT "FDISK" program show a special behaviour concerning the MBR. NT writes a mark to the MBR (a time stamp, as far as I know). With this mark, the hard drive is recognized and administrated.

Problems occur if you have set drive letters manually with NT:

e.g. if the NTFS boot partition recieves letter N:, so the primary FAT16 partition can be adressed as C: by different Windows environments.

Some NT versions (I don’t know if this affects all) are so confused when booting from an unmarked hard drive that they forget about the drive letter assignments.

6.4
 Linux

It would be nonsense to list the partition / system types recognized by Linux, since this depends on the drivers contained in the kernel, and the number of supported file systems is growing steadily.

6.4.1
VAMOS and the Linux loader

VAMOS is not a Linux Loader like LILO or LoadLin. VAMOS cannot load the Linux kernel into main memory.

6.4.2
LILO

If you use Linux, you have to use LILO or an other Linux Loader (e.g. LoadLin – a DOS program).

· LILO is a powerful boot manager, which was primarily adapted to the special boot requirements of Linux (e.g. kernel and driver parameter passing, loading kernel to main memory). Additionally, LILO can start almost everything which can be started by boot managers.

· Just as VAMOS, LILO consists of several parts. If VAMOS is installed in MBR, or is planned to be installed there, LILO should be installed in the boot sector of the partition containing the /root file system.

· By default, LILO is configured to flush the keyboard buffer on startup. If VAMOS is to pass keystroke sequences to LILO automatically, LILO has to be recompiled with different options.

· The LILO documentation is very detailed, and very helpful on the booting subject, even for non-Linux users.

6.4.3
Linux restrictions

none...

If Linux is started with LILO, Linux does not need a primary partition, and does not have to be located on the first hard drive. VAMOS can start LILO from any hard drive accessible from BIOS.

LILO is just as flexible, and can be installed anywhere where BIOS can access it (any hard drive up to the 8 GB limit).

6.5
OS/2 

As can easily be seen from the documentation, OS/2 is a hardly explored operating system for me.

6.5.1
Restrictions

OS/2 is spezial in that a drive letter is passed by the boot manager on startup (e.g. D:). This drive letter is used like a current drive while loading the OS/2 configuration. OS/2 assumes that this was the drive booted from.

The OS/2 boot process usually only works if this drive letter is the same as the drive letter of the boot drive.

VAMOS only passes the drive letter if the boot support is set to "OS2 + FAT" in the boot configuration. 

VAMOS can therefore be used to replace the OS/2 boot manager. Sadly, the installation program by IBM requires the boot manager if OS/2 is to be installed on a logical drive. So you have to sacrifice a primary partition on the first hard drive for the boot manager for installing OS/2. Perhaps an OS/2 guru can tell me if the installation can be manipulated by editing an installation script.

7
 Special topics

7.1
Hiding of partitions 

Background: Hiding of partitions means to VAMOS and OS/2, that the partition is assigned a type number that is unknown to DOS/Windows. The partition is present as before. The only difference is the partition type number in the partition table. 

Partition-Magic respectively the OS/2 bootmanager automatically hides all primary partitions except the active one. IBM uses different partition types for hiding. (e.g. type 23 for NTFS). When VAMOS is installed, it does not automatically restore the hidden partitions to the original state. Most operating systems will not start if the partition type is in the OS/2 hidden state. 

The VAMOS bootmanager does not know the original state of a partition. But you can use the VAMOS installer to restore the original state before you install VAMOS. If a partition is in the hidden state when VAMOS is installed, you cannot boot from that partition.

The VAMOS installer has two commands to make partitions visible:


VAMOS  change <p>  <t>

and


VAMOS  unhide

The unhide command is a more automatic form of the change command. The partitions are scanned and if it seems to be a known FAT, NTFS or HPFS type then the appropriate change command is called for that partition. Most pre Windows 95b partitions are of type 6 = FAT16. OS/2 uses type 22 for hiding of type 6 and VAMOS uses type 160.

Example: The tree partitions P1, P2 and P4 are hidden. The original type of the tree partitions is type 6 = bigdos = FAT16 = FAT16b. To manually restore the original type of that partitions you can use the following commands:

VAMOS change hd1:P1 6

VAMOS change hd1:P2 6

VAMOS change hd1:P4 6

This changes are not dangerous. Of course, you should carefully note the original type of every partition.  But if you are in doubt then you can just test different types. If your operating system (DOS / Windows) can access the partition then it is the right type. It is always useful to have boot disk with the necessary software (vamos, diskdoctor, fdisk, ...).

In most cases the automatic command "VAMOS unhide" will restore all partitions. The command knows the most common partition types of Microsoft’s world. 

The bootmanager does not has a extensive partition analysis. It can only unhide partitions which are previously hidden from VAMOS. The process has the following restriction:

· VAMOS can only unhide if the partition is hidden in the boot process. 

· VAMOS does not hides partitions automatically. You must manually select every partition which should be hidden in a specified boot configuration. You can select partitions with the INS and DEL key in the “hidden partition list” of the configuration menu. This concept is troublesome but more flexible then the OS/2 scheme.

7.2
The sequence ot the installation of different operating systems:

On occassion, I have read suggestions on the sequence of operating system installations. I seldom listened to them. The following lists has some criteria, however.

· With the option to hide partitions, VAMOS offers all operating systems the view of an untouched hard drive. It does not matter if partitions have been hidden by the boot menu, or with the "change" command. Therefore, VAMOS does not need to be installed at a certain point of time.

· For an installation program to use a certain partition, the primary partition should be activated prior to installation, or all other partitions be hidden. Many installation programs know everything and don’t ask where to copy special boot files. If they don’t have a choice, they usually function all right.

· OS/2 temporarily requires the OS/2 boot manager for installation in logical drives. So you should install OS/2 as long as there is still a primary partition available.

· Windows NT and the NTLOADER have problems if they are not installed to the beginning of a hard drive.

· On installing Windows NT, it can easily happen that the NTLOADER is not installed where expected (s. 0)

· If FAT16 is used in hard drive areas beyond 2 GB, "VAMOS fix" has to be executed prior to booting. The DOS installation program is pretty erratic with such FAT partitions. The SYS command works flawlessly, however.

· The VAMOS boot menu is not (yet) fully automated, as required for "automatic" installations. In these cases, VAMOS should be installed at the end.

· Linux and LILO are so flexible you don’t have to worry about them (hello Mr. PnP). You have to worry about other things with Linux…

7.3
Other bootmanager

Two kinds of programs are called boot managers.

· The first ones rename or move configuration files (CONFIG.SYS, AUTOEXE.BAT, ...), and partially boot files (IO.SYS, MSDOS.SYS) while starting from one (FAT) partition. This way, different DOS/Windows versions and configurations are maintained in one partition.

· The second kind of boot managers allows to start operating systems from seperate partitions.

OS/2 bootmanager

A boot manager of the second kind, by IBM. As a bonus for the boot manager, you get OS/2 Warp. The bootmanager has / had problems with FAT32 and with the 2GB barrier. (c't 12/97 p. 214)

7.3.2
PartitionMagic's bootmanager

A version of the OS/2 boot manager licensed from IBM.

7.3.3
System Commander

Probably the best and most expensive boot manager available. It supports both categories mentioned above. VAMOS has the advantage of being smaller, and not requiring files in any partitions.

7.3.4
PTS bootmanager

There are two companies advertising with the acronym PTS: PhysTechSoft (? Russian) and Paragon (German/Russian). The acronym PTS has mainly gained popularity by the usage of PTS-DOS (an independent DOS versions). Here in Germany, hardly anybody seems to know that there is one PhysTechSoft (?) in addition to Paragon.

I am surprised that both companies sell independant PTS-DOS versions without hints to the other. Somewhere in the Internet I read that PhysTechSoft currently takes jural action against Paragon.

Meanwhile, both companies offer boot managers, with the PTS Bootmanager by Paragon being more widely known here in Germany.

· Paragon:  http://paragon.mda.de

· PhysTechSoft:  http://www.pts.mipt.ru/   ???

7.3.5
Data Beckers bootmanager

· http://www.databecker.com/

7.3.6
more boot managers to follow

Here a loose list of Internet links:

· http://bootmanager.com/

· http://www.bootmenu.com/german/

· http://www.mstboot.com/

· http://www.yahoo.com/Computers_and_Internet/Software/System_Utilities/Utilities/OS_Boot_Managers/

7.4
Other questions

VAMOS can only activate partitions which are the actual boot partition. You cannot activate P1 and boot P2. (with version 1.1.x).

7.5
Program specification

Size of the bootmanager:
( 10 kB

Size of the configuration data:
( 2-8 kb (dependent on the installation)

Size of the installer:
( 90 kb

Size of the documentation (this handbook) :
( 3,5 MB

Programming language of the bootmanager:
assembler

Programming language of the installer:
C (+ a few routines in assembler)
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9
Books and articles about booting (most in german language)
[1] PC Magazin (DOS) 3, 98;   article about a bootmanager test. Among other: VAMOS and System Commander 

[2] Ralf Brow's Interrupt-Liste from the internet;       
many tables about partitions and boot-sectors, an important resource for DOS-programmer.

[3] The documentation of LILO the Linux loader (can be found on every Linux-server)

[4] c't  12/96 page 72    Booten von CDROM 

[5] c't  5/97 page 336    Umgang mit Betriebssystem-Installationen 

[6] c't  9/96 page 282    Mehrere Betriebssysteme auf einer Festplatte (ohne Vamos)

[7] ...

End.







