












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































C.10.4 Segments under DOS.C

The use of a three sector cluster has numerous advantages on
the diskette. One which should be immediately apparent is that
the amount of space wasted due to always allocating an integral
number of clusters is reduced to only an average of one and a half
sectors per file. Perhaps a less obvious advantage results from
the manner in which the Datapoint DOS allocates disk space to
files. During space allocation, the DOS will allocate the first
contiguous, maximum-size segment it can find as an initial (or
secondary) allocation. Since a segment consists of up to 32
clusters (there are five bits of cluster number information in
each segment descriptor), this results in files being initially
allocated 96 sectors, assuming that the space on the diskette is
sufficiently unfragmented to allow such an allocation. Making
this initial allocation smaller than the 192 and 240 sectors as
used in some of the other Datapoint DOS allows for several scratch
files to be opened on a diskette which already has a few files on
it, as each newly opened file will take a smaller bite out of that
portion of space remaining unallocated. Making the full segment
size much smaller than 96 sectors quickly increases the amount of
overhead required to index through the file (since the number of
RIB accesses required increases) and decreases performance.

C.10.5 Maximum File Size

Under DOS.C, the maximum file size attainable depends upon
the amount of space used on the diskette for system files, but
using the current size of D0OS.C as an example indicates that at
least 800 sectors should be available for user file allocation on
a normal data file diskette. Users having only a single diskette

drive and therefore having several programs on the diskette in
addition to the DOS will have a corresponding reduction in the
maximum size of data files they may have. Users whose files
exceed the capacity of one diskette will need to segment their
files at the user program level much as they would do on a
cassette system when a file exceeded the capacity of a single
cassette.
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C.10.6 Cluster Allocation Table and Directory.

Under DOS.C, the use of four three-sector clusters per track
results in one unused sector per track. This restriction arises
from the facts that (1) all clusters under Datapoint DOS must
contain the same number of sectors and no cluster may span a track
boundary; and (2) a 13-sector cluster is not practical because it
results in excessive amounts of wasted space at the end of each
file on the diskette. Since these 76 sectors on the diskette
(remember that track zero is not used) are not available for
allocation as file space, they are partially put to use for
storage of DOS system tables: four cluster allocation table
sectors and thirty-two directory sectors. These system tables are
positioned in the following manner:

Track 0 - Unused; for IBM compatibility
Tracks 1-16 - Directory copy, for backup purposes
Tracks 17-32 - Primary DOS directory

Track 33 - Working Cluster Allocation Table
Track 34 - Working Cluster Allocation Table backup
Track 35 - Lockout Cluster Allocation Table
Track 36 - Lockout Cluster Allocation Table backup

Tracks 37-76 - Reserved for future DOS use

Again recall that each of the above sectors is in logical
sector 12 of the track indicated.

In the Cluster Allocation Tables, bytes 239-254 are used for
the Directory Mapping bytes. These sixteen bytes each contain
either an 0377 or the number of files currently allocated in the
corresponding one of the sixteen directory sectors. These bytes
are updated automatically by the DOS whenever a file is created or
deleted, and are updated by the DOS occasionally 1if they are found
to be inaccurate. The purpose of these directory mapping bytes is
to provide improved speed of directory lookups and to allow faster
creation of files. They are of the greatest benefit to users who
have several drives in their system where relatively few files
exist on each drive. The intention is to eliminate the need to
read in directory sectors while looking for a file if those
sectors are known to not contain any active directory entries, and
likewise when looking for an empty slot for use by a new file to
eliminate having to read sectors known to have all sixteen
directory entries in use.
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C.11 Internal DOS Parameterization

This section describes the DOS-dependent details of the
parameterization of DOS.C system routines.

C.11.1 Physical Disk Address Format

Under DO0S.C, physical disk addresses are represented in a
two-byte format in a manner quite similar to that used under the
other DOS. The most significant byte (which is traditionally
placed in the D register) is the cylinder number. The less
significant byte (usually placed in the E register) has its most
significant two bits representing a cluster number within the
track (all combinations of these two bits are valid since there
are four clusters per track) and the least significant two bits
representing the sector number within the specified cluster.
Because there are only three sectors per cluster, only binary
values 00, 01 and 10 are valid for these low-order bits. (The
only exception to this rule is that a least significant PDA byte
of 0303 permits access to the unallocatable sector on each track,
that sector used for system table sectors). (For compatibility
reasons, the most significant three bits can be counsidered the
cluster number, yielding clusters numbered 0, 2, 4, and 6).

The unused bits of the least significant physical disk

address byte (that is, the center four bits) should always be set
to zero.
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APPENDIX D. DOS.D

DOS.D is Datapoint Corporation's Disk Operating System
supporting 48K or larger Datapoint 5500 or 6600 family computers
operating in conjunction with from two to eight 9370 series disk
drives, or with from two to three 9390 series disk drives. In
addition to the interactive/batch operation as provided in all
standard Datapoint Corporation DOS, DOS.D additionally supports
Datapoint's Partition Supervisor (called PS, PS66, or UPS,
released separately) which provides for the simultaneous execution
of multiple DOS programs. DOS.D is also the operating system used
in the Datapoint Attached Resource Computer (ARC) system.

D.1 Planning for DOS.D

The minimum configuration for a DO0S.D system requires a 48K
Datapoint 5500 family computer. The minimum disk requirements are
a 9370 controller and drive and at least one 9371 disk extension
unit, or a 9374 controller and drive, or a 9390 controller and
dual drive. If more storage is desired, additional disk extension
units may be attached to the disk controller, up to a total
capacity of 16 logical disk drives.

D.2 File Storage Capacity under DO0S.D

Under DOS.D, each 9370-9373 model disk unit is dealt with as
two logical drives. Each of these two logical drives contains
48,576 sectors of 256 bytes each and can store up to 256 files.
Of these, about 250 sectors and about ten files are used by the
operating system and a few basic commands, leaving about 12.4
million bytes of usable space per logical drive, or up to roughly
25 million bytes of storage total for each disk storage unit in
the configuration.

Using the 9374/9375 disk drives, file storage is somewhat
less due to the capacity of the disks used. For these drives,
each logical drive contains 38,976 sectors and provides about 10
million bytes of usable space per logical drive, or roughly 20
million bytes of storage per disk unit.

Using the 9390 series disk drives, eacn physical disk pack is

handled as 5 logical drives, each logical drive being identical to
a logical drive on a 9370 disk pack. Thus each logical drive has
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48,576 sectors, providing about 12.4 million bytes of usable
space. Each physical disk unit provides about 62 million bytes of
storage.

Other features of DOS.D include a large maximum file size:
up to 38,397 data sectors in a single DOS.D file (not including
the end-of-file mark and two RIBs).

D.3 Disk Drives

Datapoint DOS.D supports from two to eight 9370-series disk
drives attached to one 9370-series disk controller, or one 9390
controller and dual disk drive unit and optional extension drive.
These drives are high-performance, random access disk units. They
are the equal in every way to drives in constant daily use on the
largest mainframe computer systems. '

D.4 Disk Media

See Appendix B for information on the 9370-series disk drives
and disk packs.

The Datapoint 9390 series disk drives use a 5-platter disk
pack with six recording surfaces, one of which is used only for
timing marks. These packs are equivalent to CDC Model 877 packs.
The disk pack is enclosed within a plastic enclosure when it 1is
not in place in the drive. This cover is intended to help keep
the disk free from dust, pollen, smoke, and other contaminants and
is of prime importance in helping to eliminate disk errors and
parity failures that contamination can cause. Keep the disk in
its cover at all times when not in use.

D.5 Loading and Unloading Disk Packs

See Appendix B.5 for information on the 9370 series disk
drives and disk packs.

The model 9390 drives are top-loading units. To open a
drive, release the 1lid by lifting up on the latch at the center of
the front of the drive, just under the lip of the 1id. The 1lid
will 1lift open, exposing the drive cavity. The hinges of the 1lid
are damped so it will remain open when released. The lower drive
of the pair in a cabinet must be slid forward out of the cabinet
before its 1id can be opened. To slide the lower drive forward,
use the depressions in the lower front of the drive. Push up
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against the latch at the top of either of the depressions until
the drive is released, then pull gently forward until the drive is
clear of the cabinet.

To insert a disk pack, hold the pack by the top center
handle. Release the bottowm cover of the pack by squeezing the two
halves of the small handle in the center of the bottom cover
toward each other. Remove the bottom cover. Still holding the
pack by the top center handle, lower the pack and top cover
together into the drive cavity. When the pack is seated on the
drive spindle, turn the top center handle fully clockwise until
firm resistance is met. It is important that the pack be firmly
in place before removing the top cover. When the pack is properly
mounted, carefully remove the top cover by lifting it straight up.

Whenever moving the top cover in or out of the drive cavity,
be sure to move the cover carefully straight up or down. If the
cover becomes skewed in the cavity, damage to the disk pack or to
the drive could result.

Once the pack is in place, close the drive access 1id, which
will latch into place. The lower drive should be immediately
pushed gently back into the cabinet until it latches into
position. The top and bottom halves of the disk pack cover should
be immediately put back together to keep out dust and other
contaminants.

To remove a disk pack, first stop the drive (see Switches and
Indicators below) and be sure the drive is in load condition.
Open the drive access 1lid., Carefully lower the top cover straight
down onto the disk pack. When the cover is fully lowered, turn
the top center handle counterclockwise until a distinct click is
heard. This click indicates that the pack has been released from
the drive spindle and may now be removed. Lift the disk pack and
top cover together straight out of the drive and immediately
reattach the bottom pack cover by putting it in place and pressing
its latches into position. The pack should be stored horizontally
on a shelf (never on edge!) and in a position where it is not apt
to be dropped or pushed accidentally over an edge. If another
disk is not to be mounted immediately into the drive the pack was
just removed from, the disk access 1lid should be closed and the
drive pushed back into the cabinet right away to avoid possible
physical damage or contamination.
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D.6 Switches and Indicators

See Appendix B.6 for information describing the 9370 series
disk drives.

The controls of the 9390 disk drive are in a small recessed
panel in the upper left hand corner of the front of the drive
unit. The physical drive number indicator is located below the
READY light on the panel. This indicator is the front of a
removable plastic plug that is keyed to select the physical drive
number of the unit. DOS can use physical drive 0, 1, and 2 only.

When the drive is in load condition, both the START and READY
lights will be off. To start the drive, push the button below the
START 1light. The START light will immediately come on; the READY
light will blink while the disk pack is spun up to speed. When
the drive is ready for operation, the READY light will stop
blinking and stay 1lit. During operation, both the START and READY
lights will stay 1it. To stop the drive, again push the button
below the START light. The START light will immediately go off;
the READY light will blink while the disk pack is braked to a
stop. When the drive is again in load condition, both the START
and READY lights will be off.

The READY light is the main indicator of drive status. When
the READY light is off, the drive is in load condition and disk
packs may be loaded or unloaded. When the READY light is y
blinking, the drive is starting or stopping and no operations are
possible. The 9390 takes less than 30 seconds to become ready for
operation or to stop following operation. When the READY light is
lit, the drive is ready for I/0 operations.

The PROTECT light indicates the write-protect condition of -
the drive. When the PROTECT light is 1it, the disk pack in the
drive is physically protected and cannot be written upon. When
the PROTECT light is off it is possible to write on the disk.
Write protection 1is controlled by the pushbutton beneath the
PROTECT 1light. 1If protection is off, pushing the button turns
protection on; if protection if on, pushing the button turns
protection off. The button extends farther from the cabinet while
protection is off, but the difference in position between the two
conditions is difficult to see. .

The FAULT light comes on when the safety circuits in the
drive detect one or more of a number of conditions that they
consider would endanger the data on the disk pack if continued
disk operation were attempted. The FAULT condition can be caused
by (among other things) power surges or power supply problems in
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the drive, or by illegal commands from the controller. The FAULT
light can be cleared by pressing the button below it. If the
light stays off, the error condition causing the fault has been
corrected and operation can continue. If the light comes back on
immediately, the condition still exists and further work must be
done to clear it. The drive should be stopped, then brought ready
again, and the DOS should be restarted. If the fault condition
still persists, or if a transient fault keeps recurring, a
hardware malfunction is indicated and the problem should be
reported to the Datapoint Customer Support Center.

D.7 Disk Organization under DOS.D

This section describes the logical organization of the data
on the disk when operating under DOS.D and how it relates to the
general DOS file concepts as descrived in the chapter on Systenm
Structure. In this section it is assumed that the user is
familiar with these concepts and has read and is familiar with the
basic DOS file structuring.

'D.7.1 Logical Drive Mapping

Under DOS.D each physical drive is broken into multiple
logical volumes. This is done for reasons of addressing. It is
simply not possible to address all of the sectors on an entire
mass storage disk drive using only two bytes of physical disk
address, and the two byte physical disk address is central to all
of Datapoint Corporation DOS's operations. It is not practical to
change this characteristic without making changes which would
result in invalidating many user-written programs and many large
systems which run under the DOS. Therefore the disk was broken
into logical volumes, and part of the effective physical disk
address is taken from the logical drive number.

For the 9374 drives the removable disk is one logical drive,
and the fixed disk is a second logical drive.

For the 9370 drives, each disk pack is two logical drives.
Each logical drive appears to be 253 cylinders (numbered 0-252
decimal) of eight 2U4-sector tracks each. The first eight
recording surfaces on the disk pack (heads on the 9370 drive are
numbered from zero to nineteen starting at the top of the disk
drive) correspond to the first 203 cylinders on the first logical
drive (the even-numbered one). The next eight recording surfaces
on the disk pack correspond to the first 203 cylinders on the
second logical drive (the odd-numbered one). The first 203
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cylinders on each logical drive is referred to as primary
addressing space. Mapping of disk space within primary addressing
space is done in an algorithm identical to that used under DOS.B.

Physical heads sixteen and seventeen (and the corresponding
recording surfaces on the disk pack) correspond to logical '
cylinders 203-252 on the even logical drive; heads eighteen and
nineteen correspond to logical cylinders 203-252 on the odd
logical drive. These cylinders of each logical drive are referred
to as the extended addressing space. Since DOS.D assumes that
each cylinder consists of eight tracks, each of logical cylinders
203 through 252 are mapped across four physical cylinders of two
tracks each from the center of the pack outward. 1In this way,
disk space within primary and extended addressing space can be
dealt with by DOS.D in a uniform way at all but the very lowest
levels of the disk read/write driver.

Using the 9374/9375 disk drive, there is no extended
addressing space, only 203 cylinders of 8 24-sector tracks each.
The disk platter itself has 406 cylinders of 2 U48-sector tracks
each, but the disk controller provides address conversion so the
physical structure is transparent to the processor.

For the 9390 drive, each disk pack is addressed as five
logical drives. Each logical drive is addressed in the same
manner as a logical drive on the 9370 disk. The mapping of the
physical disk structure to a logical structure of 253 cylinders of
8 tracks each with 24 sectors per track is handled by the 9390
controller. The actual physical structure of the disk cannot be
addressed by DOS, so only the logical structure presented by the
controller is considered in this manual.

D.7.2 Size of a Logical Drive

D.7.2.1 Models 9370-9373 and 9390-9393

Each logical drive is eight tracks on each of 253 cylinders.
This results in 2024 tracks of 24 sectors each, or a total of
48,576 total sectors on a logical drive. Of these, about 48,000
remain when the DOS has been generated, the system tables
constructed on the disk, and a few basic commands loaded.
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D.7.2.2 Models 9374/9375

Each logical drive is eight tracks on each of 203 cylinders,
yielding 1624 tracks of 24 sectors each, or 38,976 sectors on a
drive. Of these total sectors, about 38,400 remain when the DOS
has been generated, the system tables constructed, and a few basic
commands loaded. There is one unused cylinder on each platter --
logical cylinder 203, physically cylinders 406 and 407. These
innermost cylinders are not normally addressable and are not even
formatted by INITDISK. A test program for long-term reliability
testing is planned which will require exclusive use of these
cylinders.

D.7.3 Cluster Mapping

Because there are eight bits per byte in the cluster
allocation table (or CAT for short), and it is desirable to
maintain one byte in the CAT per cylinder of available space on
the drive, each track on a logical drive represents one DOS
cluster, and is represented in the CAT by exactly one bit. Since
the DOS uses eight tracks per logical cylinder, this results in
exactly eight clusters per cylinder of twenty four sectors each.

Due to the fact that space is always allocated in terms of an
integral number of clusters, this implies that the wminimum file
size under DOS.D is twenty-four sectors and that file size will
always be a multiple of this number. It turns out that choosing a
full track as the smallest allocatable unit of space has other
advantages as well from a system standpoint, since it allows some
programs (like COPY) to make several simplifying assumptions about
the data in a file which enables them to copy data and reference
information in a file substantially more readily and efficiently
than would be otherwise possible.

D.7.4 Segments under DOS.D

Space under Datapoint Corporation's DOS is always allocated
in ¢contiguous chunks of clusters called segments. When space is
allocated, the largest segment on a drive up to the maximum
possible sized segment is allocated, to keep the file as free of
fragmentation as possible. By limiting the allocation size to the
size of a full segment, the problem of allocating all available
space on a disk to a first scratch file before a second one is
subsequently opened is minimized. If several scratch files are
opened and space in them is allocated at regular intervals, the
resultant segments will be interleaved, resulting in minimized
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access time as the heads randomly access throughout the scratch
area. The desire to make segment size small (to minimize file
space conflicts and help to optimize use of space on the drive)
and yet large (to maximize processing speed, maximize file size
and minimize the number of RIB accesses) resulted in a segment
size of thirty-two clusters. This compromise results in a
768-sector segment (32 clusters of eight tracks of 24 sectors
each) allowing a maximum file size of over 38,000 sectors.

D.7.5 Maximum File Size

Under DOS.D there is no fixed upper limit on file size. A
file may be as large as will fit in the remaining space on a
volume. On a 9390 or 9370 this works out ot be about 48,000
sectors. On a 9374 this works out to be about 38,400. Files
longer than these numbers will have to be segmented or logically
concatenated at the user program level, the same as would be
necessary for files larger than about 9600 sectors on the 9350
series disks.

D.7.6 Cluster Allocation Table and Directory

Each logical drive under DO0S.D contains its own directory and
cluster allocation table, just as for all Datapoint Corporation
DOS. There are sixteen directory sectors on each logical drive,
located in consecutive sectors starting at sector seven on logical
track zero of cylinder zero. Therefore, the sectors go from
sector seven to sector 026 (octal). The cluster allocation table
is at sector zero of logical track zero, cylinder zero. The
lockout cluster allocation table is at sector one of logical track
zero, cylinder zero. The hashed directory index is at sector two
of track zero, cylinder zero. The backup copies of each of these
are in the corresponding locations of logical track one of the
same cylinder.

The Hashed Directory Index, maintained by the DO3, resides in
sector two of track zero, cylinder zero. This table enables
directory lookups to go about four times faster (on full disk
directories) than was possible under DO0S.B Version 1. The
technique works as follows:

Given an eleven byte file name and extension, an
arithmetic/logical operation upon the file name results in an
eight-bit quantity referred to as a hash code. This code 1is
essentially a condensation of the 11 bytes of file name and
extension information into only one byte. Obviously, the
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information is not complete; there are only 256 distinct
eight-bit hash codes possible, while there are literally billions
of legal file names and extensions. However, the condensation of
information is such that looking at the hashed directory index
allows the DOS to substantially restrict the range of directory
sectors it must examine when doing a directory lookup. Each hash
code for the file names in the directory is stored into the hashed
directory index, offset by the physical file number (PFN) of the
file with the corresponding name and extension.

Note that there is a calculated danger in the hashed
directory approach. The danger is that if the hashed directory
index is overwritten or otherwise destroyed accidentally, files
may become inaccessable even though they are clearly shown (by
doing a CAT command on the disk, for example) to be present. When
this occurs on a disk the technique to repair the disk is the
DSKCHECK command. When the DSKCHECK command is almost finished,
simply specify that the Hashed Directory Index is to be rewritten
to the disk. This causes the HDI to be regenerated from the
actual disk directory and rewritten. 1In general, the Hashed
Directory Index is rarely if ever destroyed in actual disk usage,
and contributes greatly to overall system performance if many
directory lookups are being done.

D.8 Internal DOS Parameterization

This section describes the DOS-dependent details of the
parameterization of DOS.D system routines.

D.8.1 Physical Disk Address Format

Under DOS.D physical disk addresses are represented in a
two-byte format in a manner quite similar to that used under the
other D0OS. The most significant byte (which is traditionally
placed in the D register) is the cylinder number. The less
significant byte (usually placed in the E register) has its most
significant three bits representing a cluster number within the
cylinder (or logical track number in the specific case of DO0S.D)
and the least significant five bits representing the sector number
within the specified cluster.
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APPENDIX E. DOS.G - 1800 OPERATING SYSTEM

DOS.G is the Datapoint 1800 Disk Operating System supporting
the 1800 processor with integral double-density diskette drives.

The 1800 processor's instruction set is the same as that of a
5500, as is its I/0 structure. The most salient architectural
differences are the direct coupling of the 1800 console screen to
memory, and the 24x80 display.

The standard DOS commands are available, with the exceptions
of these dependent on peripherals not supported by the processor
(no cassette drives are included with the 1800 processor).

The following commands are not supported because they are
associated with peripheral devices not available with an 1800
processor:

DUMP93XO0
INITDISK
MIN

MOUT
REWIND
UBOOT

This Appendix describes the relationship of D0OS.G to the
other DO0Ss. DOS.G is designed to execute on a Datapoint 1800
processor connected to at least one dual-drive, double-density
diskette. DOS.G supports a maximum of eight (8) logical diskette
drives (4 physical drives) for a total of about 4 megabytes of
on-line data. Each physical diskette drive can contain two (2)
logical drives. Diskette organization and CRT/keyboard
differences should have minimal impact on the user.

E.1 CRT / Keyboard Interface Under DOS.G

The CRT (screen) / Keyboard on the 1800 processor have
several major differences from the 2200/5500 type processors:

. 24 lines (vertical) instead of 12 lines.

Characters on the CRT are displayed from RAM memory.

Keyed=-in characters and function keys are stored in RAM memory.
Additional "Function" keys have been added.

EWwND -
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E.1.1 Screen Line Numbering

The 1800 CRT has 24 lines of 80 characters each. The lines
are actually numbered starting at the bottom of the screen (for
compatibility reasons). The bottom line number is eleven (11), as
on the 2200/5500 CRT. Each higher line is numerically one less.
This means that the top line number is minus twelve (=12).

ILLUSTRATION 1. CRT LINE NUMBERING

LINE =12 (Top of Screen)

LINE =11
LINE =10
LINE -9
LINE -8
LINE =7
LINE -6
LINE -5
LINE -4
LINE =3
LINE -2
LINE =1
LINE O This line corresponds to the top of a 2200/5500 CRT
LINE 1
LINE 2
LINE 3
LINE 4
LINE 5
LINE 6
LINE 7
LINE 8
LINE 9
LINE 10
LINE 11 This line corresponds to the bottom of a 2200/5500 CRT

The correct technique for determining the top and bottom line
for any program that runs under DOS.G version 2.3 (or upward) 1is
to call DOS Function 6, subfunction 4 (homeup position) and
subfunction 5 (homedown position).
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E.1.2 Displaying on the Screen

Displaying data on the screen can be accomplished in several
ways:
1. DSPLY$ - This standard DOS routine is totally compatible with
the pre-existing DSPLY$ routine.

2. DO3 Function 6, subfunction 3 - write a byte to screen. This
routine will write the byte in the (B) register to the
screen, at the position defined by the (DE) register
pair; D contains the horizontal screen coordinates, and E
the vertical.

3. Writing a byte into the RAM memory that is the screen buffer.
This technique is not recommended.

4, 1800 ROM display routine as documented in the 1800 Product
Specification. This technique is not recommended.

E.1.3 Inputting Data From the Keyboard

Entering data from the keyboard can be accomplished several
ways:

1. KEYIN$ - This standard DOS routine is totally compatible with
the pre-existing KEYIN$ routine.

2. DOS Function 6, subfunction 2 - input a character. Register
pair (DE) must contain the horizontal and vertical screen
coordinates for the flashing cursor.

3. Reading the RAM byte in memory that is the keyed in character.
This technique is not recommended.

4, 1800 ROM keyin routine as documented in the 1800 Product
Specification. This technique is not recommended.

E.1.4 Special CRT / Keyboard Features

The 1800 CRT / Keyboard contains several useful features:
1. Inverted video capability. Each character position on the
screen is defined as a 7x9 dot matrix. Normally, the
inner 5x7 dots are used to display a lighted character.
However, by displaying a character whose "sign" bit is
set, the character will be displayed as a "hole"
surrounded by "light". For example, writing an octal
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"0101" to the screen will display the familiar character
"A", however, displaying an octal "0301" will display a
lit 7x9 rectangle containing a dark 5X7 outline of the
character "A".

2. Additional "Function" keys. There are ten keys on the
right-hand side of the 1800 processor. These are
"function" keys. When they are depressed, the status
bits change to reflect the fact that a key has been
pressed. Each key sets a unique bit, therefore, any
arbitrary meaning can be attached to any key (or
combination of keys). The only word of caution necessary
is that pressing the RESTART and INT keys simultaneously
will cause the 1800 to perform a RESTART. Additionally,
the KBD and DSP keys are treated like the 2200/5500
"KEYBOARD" and "DISPLAY" keys by DOS function 6.

ILLUSTRATION 2. FUNCTION KEYS

T ] ) ]
1 ] ] ]
I F5 i ! Re- i
i i | Start |
i i ) 7
I F4 | i ATT i
i i i i
! i i i
i F3 i d INT ]
i i i i
T ! T T
I F2 i I KBD i
i i i i
T 7T T T
I F1 i i DSP i
i i f i
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3. Roll-Down capability. The 1800 screen can "roll down", just
like the 5500 screen (and 2200's equipped with RAM screen
option). To roll the screen down, use DOS function 6,
subfunction 10.

4, Character Font loading capability. Any combination of bits
that can be represented in a 5x7 pattern can be displayed
as a character. See the 1800 hardware reference manual
for a description of character font loading. For simple
non-standard characters, a "CHARSET/SYS" file may be
used, as described in the manual for CHARIN18 (DO0S.G
International Character Set Loader).

E.2 Diskette Organization Under DOS.G

This section describes the logical organization of the data
on the diskette when operating under DO0S.G and how it relates to
the general DOS file concepts as described in the chapter on
System Structure. In this chapter it is assumed that the user is
familiar with the basic DOS file structuring.

E.2.1 Loading and Unloading Diskettes

The 1800 diskette drives are aligned in a horizontal plane,
rather than in a vertical plane (9380-diskette controller). This
makes loading and unloading the diskettes much easier. Each
diskette drive has two long handles (horizontal), and two smaller
rectangular "unload" buttons. The unload button should be firmly
pressed and released to open the diskette loading slot. The
diskette should be carefully inserted into the 1800 diskette
drive, "label side up", with the edge of the diskette that has the
long, narrow slot being inserted first. When inserting the
diskette, it will meet with a spring resistance after being
inserted about 3/4 into the drive. Press the diskette gently into
place until the spring catches, and the diskette stays in place
without being held in with the fingers. Be careful not to push
the diskette too far into the drive, as this could cause damage to
the diskette mmedia. After the diskette is in place, pull the
door/handle straight down until it latches closed. As the door is
pulled closed, the hub engages the diskette, bringing it to its
rated rotational speed of 360 rpm, and then online, almost '
immediately.
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To remove a diskette, first ensure that all input/output
activity on the diskette has completed. Generally, the red
indicator lights on the unload buttons will be a good indication
of activity. Now, press the unload button firmly. The door will
open and the diskette will emerge. Upon removing the diskette
from the drive, it should be immediately placed in its protective
paper envelope to help protect the surface from abrasive
contaminants and other elements which could damage it. Also, the
spinning hub of the drive itself could abrade the recording
surface of a diskette left in a half-in, half-out position.

E.2.2 Drive Numbering

Each 1800 diskette drive contains two diskettes. The
diskette on the right is the even numbered drive, and the one on
the left is the odd numbered drive.

E.2.3 Care and Handling of Diskettes

Please read Appendix C, section 7 for the proper care and
handling of diskettes.

E.2.4 Preparing Diskettes for Use

DOS.G supports double-density diskettes. This means that each
diskette can contain about a half-megabyte of data. Before a
diskette can be used, it must be "formatted" for double density
mode. Executing the DOS. BACKUP command, or the DOS. DOSGEN
command will allow the user to quickly convert a diskette to
double density mode. A diskette that has been converted to double
density mode is readable only on an 1800-type diskette drive.

E.2.5 Sector Skewing

Under DOS.G the sectors on the diskette are logically
renumbered to allow substantially increased performance over what
would be possible otherwise. This renumbering of sectors on the
physical track, to build a logical track, is referred to as Sector
Skewing. This sector skewing takes the form of placing logically
sequential sectors three sectors apart on a track of the diskette.
Thus, logical sector zero on track zero would appear in physical
sector zero; logical sector one on track zero would appear in
physical sector three; and so forth,
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Since a logical track occupies the same space as the
corresponding physical track , the difference being in the
numbering of the included sectors, the terms may be used with some
interchangeability.

E.2.6 Size of a Diskette

There are 77 tracks on a diskette, each of which contains 26
sectors of 256 bytes. This yields a total of 2002 sectors, or a
grand total of 512,512 bytes of storage capacity. The first track
(track 0) is used by the DOS for the IPL and BOOT blocks.
Additionally, logical sector 24 (starting at 0) of each track is
not used by DO0S.G for data, for reasons which will be described in
the Cluster Mapping paragraph. Subtracting these two
unallocatable areas results in a total allocatable file space of
1900 sectors. About 90 of these sectors are used by the DO3 for
its system files, leaving about 1800 sectors for user files, a
user file capacity of over 460,000 bytes.

E.2.7 Cluster Mapping

Under DOS.G, each track of the diskette consists of 8
clusters of three sectors each. This implies that one cluster or
three sectors is the smallest allocatable unit of space on a
diskette, and that all files are multiples of three sectors in
length. Each byte in the cluster allocation table (CAT)
represents a track, and each bit of a CAT byte represents a
cluster (three sectors). Sector 24 of each track is used by the
DOS. Sector 25 is unused by the DOS.

E.2.8 Segments Under DO0S.G

The use of a three sector cluster has numerous advantages on
the diskette. One which should be immediately apparent is that
the amount of space wasted due to always allocating an integral
numnber of clusters is reduced to only an average of one and a half
sectors per file. During space allocation, the DOS will allocate
the first contiguous, maximum-size segment it can find as an
initial or secondary allocation. Since a segment consists of up
to 32 clusters (there are 5 bits of cluster number information in
each segment descriptor), this results in files being initially
allocated 96 sectors, assuming that the space on the diskette is
sufficiently unfragmented to allow such an allocation. Making
this initial allocation smaller than the 192 or 240 sectors as
used in some of the other Datapoint DOS's allows for several
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scratch files to be opened on a diskette which already has a few
files on it, as each newly opened file will take a smaller bite
out of that portion of space remaining unallocated. Making the
full segment size auch smaller than 96 sectors quickly increases
the amount of overhead required to index through the file (since
the number of RIB accesses required increases) and decreases
performance.

E.2.9 Cluster Allocation Table and Directory

Under D0S.G, the use of eight three-sector clusters per track
results in two unused sectors per track. This restriction arrises
from the facts that (1) all clusters must contain the same number
of sectors and no cluster may span a track boundary; and (2) a 26
sector cluster is not practical because if results in excessive
amounts of wasted space at the end of each file on the diskette.

Half of the 76 unused sectors, one per track, are put to use
for storage of DOS system tables (four cluster allocation table
sectors and thirty-two directory sectors). These system tables
are positioned in tne following manner:

ILLUSTRATION 3 - SYSTEM TABLE POSITIONS
Track ’ 0 - Unused

Tracks 1-16 - Directory Copy
Tracks 17-32 - Primary DUOS Directory

Track 33 - Working C.A.T.
Track 34 - Working C.A.T. Backup
Track 35 = Lockout C.A.T.
Track 36 - Lockout C.A.T. Backup

Tracks 37=-76 Reserved for future DOS use

Each of the above sectors is in logical sector 24 of the track
indicated.

In the Cluster Allocation Tables, bytes 239-254 are used for
the Directory Mapping Bytes. These sixteen bytes each contain the
number of files currently allocated in the corresponding one of
the sixteen directory sectors. These bytes are updated ‘
automatically by the DO3S whenever a file is created or deleted,
and are updated by DOS occasionally if they are .found to .be
inaccurate. The purpose of these directory mapping bytes is to
provide improved speed of directory lookups and to allow faster
creation of files. They are of the greatest benefit to users who
have several drives in their system, where relatively few files
exist on each drive. The intention is to eliminate the need to
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read in directory sectors while looking for a file, if those
sectors are known not to contain any active directory entries; and
likewise, when looking for an empty slot for use by a new file, to
eliminate having to read sectors known to have all sixteen
directory entries in use.

E.3 Internal DOS Parameterization

This section descripes the DOS-dependent details of the
parameterization of DO0S.G system routines.

E.3.1 Physical Disk Address Format

Under DO0S.G, physical disk addresses are represented in a
two-byte format in a manner quite similar to that used under the
other DOS. The most significant byte is the track number. The
least significant byte has its most significant three bits
representing a cluster number within the track and the least
significant two bits representing the sector number within the
specified cluster. Because there are only three sectors per
cluster, only binary values 00, 01, and 10 are valid for these
low-order bits. The unused bits of the least significant physical
disk address byte should always be set to zero.

ILLUSTRATION 4 - P.D.A. FORMAT

MSB BYTE

---------------------------------- Track number (0=76) 000-9114 Octal

—————————— Sector number 0,1,2 (Binary 00,01,10)
---------------------- Unused (should be set to 000)
—————————————————————————————————— Cluster number 0-7
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APPENDIX F. COMPARSION CHART FOR DOS'S

The tables below 1list basic logical and physical
configuration information for the various Datapoint DO0OS. When
values refer to "drive" a logical drive is indicated, unless the
value 1s specifically identified as referring to a physical drive.
The information shown for DOS.B and DOS.D uses the following
convention to distinguish among the various drive types supported
by those systems: values for 9370 drives have no special
punctuation, values for 9374 drives are enclosed in parentheses,
values for 9390 drives are enclosed in square brackets. When only
a single value 1is given for DOS.B or DOS.D, the information .
applies to all drive types.
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DOS.A D0S.B DOS.C
min processor req. 16K 2200 16K 2200 16K 1100
disk controller/drive 9350 9370 9380
type used 9354 (9374)
phys. drives on system 1-4 1-2 1-4
logical drives per 1 2 1

physical drive
type of disk Scotch 92-204

or equivalent

Scotch 911=0
or equivalent
(Datapoint

IBM 128-byte
soft-sectored
diskette, or

model 80428) equivalent

cylinders used/drive 203 203 75
tracks used/drive 406 1,624 76
sectors/track 24 24 13
sectors/drive 9,744_ 38,976 988
bytes/drive 2,494,464 9,977,856 252,928
user sectors/drive 9,600 38,400 800
user bytes/drive 2,457,600 9,830,400 204,800
sectors/cluster 6 24 3
clusters/track 4 1 4
clusters/cylinder 8 8 Yy
max.clusters/seg. 32 10 32

- max.sectors/seg. 192 240 96
max.sectors/file 9600 30,240 800

(including RIB's)

directory search =~ HDI HDI DMB
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min.processor req.

disk controller/drive

type used

phys. drives on system

type of disk

logical drives per
physical drive

cylinders used/drive

tracks used/drive

sectors/track

sectors/drive

bytes/drive

user sectors/drive

user bytes

sectors/cluster

DOS.D
48K 5500
(9374)

9370,
£9390]

2-8 (2-8) [2-3]

Scotch 911-0
or equivalent
(Datapoint
model 80428)
[Scotch 949/30
or equivalent]
2 (2) [51]

253 (203) [253]

2,024 (1624)
[2024]

24

48,576 (38976)
[48,576]

12,435,456
(9,977,856)
[12,435,456]
48,000 (38,400)
(48,0001

12,288,000
(9,830,400)
(12,288,000]
2l

clusters/track 1 -
clusters/cylinder 8
max.clusters/seg. 32
max .sectors/seg. 763
max.sectors/file up to
(including RIB's) 48,000
APPENDIX F.

DOS.E
48K 5500

9350
9354

2-1

Scotch 92-204
or equivalent

—

203
406

24

9,744

2,494,464

9,600

2,457,600

32
192

9600

DOS.G
60K 1800
1840

2-4
Maxell FD-32003

floppy disk
or equivalent

1600

405,600

32
96
1600
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directory search

In the table below "cylinder"®

HDI

refers to the PDA LSB.

DOS.A/DOS.E DOS3.B
PDA of CAT 0,0 0,0
PDA of CAT 0,0200 0,040
Backup
PDA of Lockout 0,1 0,1
CAT
PDA of Lockout 0,0201 0,041
CAT Backup
PDA of HDI 0,2 0,2
PDA of HDI 00,0202 0,042
Backup
Directory cylinder O cylinder O
Location sectors 6 sectors 5
to 025 to 024
Directory cylinder 0 c¢ylinder 0
Backup sectors sectors
Location QU6 to 065 0U5 to 064

F-l

DISK OPERATING SYSTEM

HDI

refers to the PDA

DOS.C
041,0303
042,0303
043,0303

0L4,0303

NA
NA
sector 303

cylinders
021 to 040

Sector 303

cylinders
01 to 020

bMB

MSB and "sector"

DOS.D
0,0

0,040

0,042

cylinder 0
sectors 7
to 026

cylinder O
sectors
047 to 066

DOS.G
041,0343
042,0343

043,0343
ouY4, 0343

NA

NA

sector 343
cylinders
021 to 040

sector 343
cylinders
01 to 020



APPENDIX G. DISK DATA FORMATS

G.1 Disk Data Formats

The DOS itself does not deal with the user's data below the
record level. It only keeps track of where the records are,
allowing the user to format the data in any manner he pleases.
The user is presented with records that are 253 bytes long. The
system keeps the physical file number in the first physical
location of each sector and the system logical record number of
the given record in the second (LSB) and third (MSB) physical
locations of each sector. This 1s done to insure that the record
obtained is the record desired. The last 253 bytes may.contain
anything the user chooses. There are, however, some assumptions
made by the DOS and the programs supplied with it that deal witn
disk data. These assumptions fall into several classes described
below. The two types normally of greatest interest are object
records and symbolic data records. Object records include all
records that are to be loaded into memory by the DOS loader.
Symbolic data records include all records that are to be handled
by the standard data handling programs. These programns include
the general purpose editor, the assembler, DATASHARE, RPG II,
DOSBASIC, and the DATABUS programs (both source lines for the
various compilers and data records handled by the resulting
programs).

G.2 OBJECT File Format for Disk

Object files contain binary data which can be loaded using
the systen loader and then executed. Multiple logical records can
be grouped into one physical block.

BYTE CONTENTS

1 0 => obJect record, or 0377 => end of block
2 H - load address for record

3 L

4 -4 - ones complement of load address

5 -L

6

count of data bytes following

End-of-file is indicated when the count byte has a value of
zero. For the end-of-file record, the value of HL is the entry
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point address of the object code. The object file created by the
ASSEMBLER has a system loader object format.

Logical Record Number Byte # Description

LRN 0 (RIB) Physical File HNumber

LLogical Record Number (LSB)
Logical Record Number (MSB)

0377
Segment Descriptor 1

Segment Descriptor 2

e ¢ UITUTEFWN O

2N+2 Segment Descriptor N
2N+3
2N+4 0377
2N+5 0377
LRN 1 (RIB COPY)
LRN 2 Physical File Number
Logical Record Number (LSB)
Logical Record Number (MSB)
0 - indicating data block
Starting address of block (LSB)
Starting address of block (MSB)
One's coiiplement of L3B of starting
address
One's complement of MSB of starting
address
Block length (n)
Beginning of data

s+ \O ~3 oovtdE=ZWwWwnMnn—0O

0 - Next data block

n+10 Starting address of block (LSB)

n+11 Starting address of bhlock (MSB)

n+12 One's complement of LSB of starting
address

n+13 One's complement of MS8 of starting
address

n+14 Block length (m)

n+15 Beginning of block data

o)
+
O
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LRN 3

LRN N

n+m+15- Next data block

.

.

0377 - End of Record

Physical File Number

0 - Next data block

e WMN—-C

0 - Last data block

Logical Record Number (LSB)
Logical Record Number (MSB)

. Transfer address (LSB)
Transfer address (MSRB)
One's complement of the LSB of the

transfer address

. One's complement of the MSB of the

transfer address

0 - block length equal to zero signifies

end-of-=file

G.3 Relocatable Code Formats

Relocatable object code is initially assumed to be starting
at location 010000 until a "select new PAB" or '"select new
location" code is encountered.

Each sector containing relocatable code starts with a one
byte header containing sector contents code. The relocatable code
in each sector is followed by a byte containing binary zero.

Sector contents codes are:

0200
0201
0202
0203
0204

Directory

Program Identification
Object Text

External Definitions
External References
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0205 Transfer Address

Relocatable code files are in library form as follows:

i Directory i | :
— 1 1
------------------------------------- 1 |
p 1 Program Identification | (== i
O | = )
i | o)
n | f Object Text f poi
t i ) i ''n
€ | e Pt
r -=> External Definitions ! | e
------------------------------------- | r
i External References f f
]
_____________________________________ !
i Transfer Address ' |
_____________________________________ !
- Program Identification | {mmm =
]
e memmeceeememcmcdeemace—e——a—————
i i etC.venunnn :
G.3.1 Directory
mmme == Directory Entry------ >
i Next Directory LRN | Program Name | Program LRN |
i LSB i MSB | | LSB | MSB | etec..
T Qe > {ommma Bemmmm = > ommmem P2mmmmmm >
bytes bytes bytes

A directory entry 1is required for each object program in a
library. The first sector of the object code library is reserved
as a directory for the first twenty-four programs in the library.
If the library contains more than twenty-four programs, a pointer
is generated that points to the LRN of the next directory sector
(the sector following bdhe twenty-fourth object program). The last
directory sector used has a pointer set to 0377, 0377.
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G.3.2 Program Identification

{ommmme e PAB Entries--------- >
i LRN | Program-name | PAB | PAB-name |AddressiLength |
1 LSBIMSB| i flagsi {LSBIMSBILSB|{MSBietc
(ee2==d Ko e~ > K=eled Kemme8amad Kee2-=D (==2-=>
bytes bytes byte bytes bytes bytes

LRN is a pointer to the first sector following object text
(the first external definition sector, or the first external
reference sector, or the transfer address if there are no
definitions or references).

The program name is an eight character name of the program,
as reflected in the program id record.

Each PAB (program address block) defines a separate address
counter used to assign memory locations. Up to fifteen PAB's can

be defined for each program (PAB numbers 1-15). Flag bits are used
to indicate relocatability and page sensitivity.

PAB flags:

- - — - - - - o —

A U U U bits 0-2 are unassigned
NN NN\ 7T COMMON PAB
NN\ \_ " PAB uust not cross page boundry
AN PAB must start on page boundry
N\ \_ " PAB is relocatable
\ PAB assigned

G.3.3 Object Text

Relocatable object text is interspersed with control bytes
used by the linkage editor in creating absolute code.
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G.3.3.1 Memory Location

Codes 0160 and 0161 are used to define starting memory
locations.

Select New PAB

PAB defines the number of the Program Address Block to be
used for the object code that follows. If the PAB is not in use,
the new location will be zero.

Select New Location

LSB and MSB define the new location 1n the current PAB of the
next byte of object code.

G.3.3.2 Absolute Text

Codes 0001-0077 precede code and data that does not require
relocation. .

Absolute Text

The code is a count of the number of absolute text bytes that
follow.
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G.3.3.3 Complex Relocatable References

Codes 0100-0157 are used to define operators and operands of
complex expressions that are evaluated by the linkage editor
during relocation. Complex expressions are in encoded Polish
Postfix notation.

Push Relocatable Location on Stack

PAB, LSB and MSB define the assembled memory location.

Push External Reference on Stack

- ———— - - - — - - —— - - - - - ——

MSB and LSB are an index to an external reference entry.

Push Binary Value on Stack

LSB and MSB are a 16 bit binary integer.
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Operators:

< > OR. - .XOR
o041 0142 | 0143 0144
.AND. + - %
' 0145 ) i 0146 | 0147 I 0150 |
/ Negate MOD.
I 0151 | I 0152 | i 0153 |}

Codes 0141-0153 are expression operators.

Pop Result of Evaluation from Stack:

Pop LSB Pop MSB Pop LSB-MSB Pop MSB-LS3B

Codes 0154-0157 terminate evaluation of complex expressions
and indicate the form of the absolute code to be generated.

G.3.3.4 Simple Relocatable References

Codes 0200-0377 are used for simple relocatable references
consisting of a single relocatable symbol or relocatable symbol
plus a non-relocatable displacement. Codes for simple relocation
can be decoded as follows:
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NN N\ \ bits 0-3 are part of relocation definition

NN NN external reference
\ A\ \ 7 inverted address (MSB-LSB)
\ \ 7 16 bit address
\ simple relocatable memory reference

LSB defines the relocatable memory location.

MSB Reference

PAB, LSB and MSB define the relocatable memory location.
full sixteen bit address must be given in case a carry occurs
between LSB and MSB during relocation.

L3B=-M3S3 Reference

PAB, LSB and MSB define the relocatable memory location.

MSB-L3SB Reference

PAB, MSB and LSB define the relocatable memory location.
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LSB External Reference

MSB and LSB are an index to an external/forward reference
entry table.

MSB External Reference

MSB and LSB are an index to an external/forward reference
entry table. :

L3B-M3SB External Reference

MSB and LSB are an index to an external/forward reference
entry table. :

MSB-LSB External Reference

MSB and LSB are an index to an external/forward reference.
entry table.

G.3.4 External Definitions

' External name ! PAB or 0200 |} LSB | MSB |
S Bmmmmmmmmm > Kemmmo [—— > (=1=> <=1=>
bytes byte byte byte

External definitions are external symbols made available to
other relocatable modules. External references made by other
relocatable modules are linked to external definitions as

(@]
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discussed in Chapter 1. The location of each relocatable external
definition is defined by PAB, LSB and MSB. A flag (0200), LSB and
MSB define non-relocatable external definition values. Up to
twenty-two external definitions can be defined in each external
definition sector. All external definition sectors for a given

program must be contiguous, and not intermixed with external
reference sectors.

G.3.5 External and Forward References (4096 maximum)

External Reference

Forward reference

==1==> K==1==d Keel==d Keala=d aeclfenaD
byte ‘byte byte byte bytes

A forward reference is defined as a reference whose value 1is
unknown at some given time in the relocatable module's creation,
but whose value is known later, and then 1is plugged into the
forward reference table. '

All external reference/forward definition sectors must be
contiguous.

G.3.6 Transfer Address

i PAB i LSB i MSB i
(e DA Pl B D R e T
byte byte byte
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PAB, LSB and MSB define the starting location in the program.
If PAB=0377, a starting location was not specified.

G.4 Format of Library Files

The Library is constructed from two types of entries,
Directory Entries and members.

G.4.1 Directory

The first entry of the library file must be the first
Directory Entry. Additional directory entries are formatted as
required and linked into the directory chain. Each directory has
two major parts:

1) The directory header which is 7 bytes. The format is as
follows:

T 0377 1
-------- Directory Unique Code

1 0200 | 2 Bytes 1long

I 0100 T Type of library (see library type chart)
TLSE | Pointer to next directory entry LRN

o 0377,0377 if last one.

T MSB 7}
T LSBT ] Pointer to end of file sector, (LRN)
o (only valid in first directory).

| MSB |

2) Member name eantries, each one is 10 bytes long.

e } Member name 8 bytes long
i i in ASCII code

o Starting LRN
T MSB T of this member
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One directory entry can contain a maximum of 24 member names. All
unused mewber name entries will be set to 0377's. A deleted
member will be set to 0377's.

An entire directory entry:

,

Directory Header | Member
| Name 1

LRN|Member |LRN|..... | Member |LRN 0377 !
|Name 2| ! | Name n| d '

G.4.2 Members

The members are the second type entry of the library. Each
member is pointed to by the member name pointer in one of the
directory entries. Each member is terminated by an end of member
(EOM) code. The EOM is indicated by a sector which contains six
bytes of 000 followed by 010.

NOTE: EOM indicates only the end of this member not the .end of

the library.

A simple library file format

T T TABCD] 'Member A} | | |Member C| 1| TMember D | TMember B] |
Directory EOM EOu T EOM EO
| | EF | TMember E| 7 | 1Member F| T1 T 1
Directory EOM EOM EOM
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G.4.3 Library Type Chart

If the library contained more than 24 members another
directory entry would be placed into the chain of directories.

The following is the bit chart for library types

1. ces oo Reserved

. .o o e Absolute

. 1.. .o Relocatable

.o 1. .o Dataform

e oWl “en Databus (DBL)

. .o 117 Reseved for future use

G.5 DATABUS Code File Format

DATABUS files contain code produced by the DATABUS compiler
for.use by its interpreter. All blocks are 251 bytes long.

BYTE CONTENTS

1 040 - DATABUS code file indicator
2 H - load address

3 L

4 -H - complement of load address
5 -L

End of file is indicated by bytes 1 through 6 being binary
zeros, followed by a binary three.

G.6 DATAFORM Data File Format

Every record created by a DATAFORM form is stored
consecutively on the disk terminated with a 015 designated as the
end of logical record character. Disk sector boundaries are
transversed by placing a 003 to represent the end of physical
record. An end of file mark is six zeros followed by a 003
beginning at the start of the next unused sector. This complies
with Datapoint's DOS text file structure. However, other o
characters immediately following the 003 are necessary record
descriptors to allow record form linkages and the record backspace
feature to be implemented in DATAFORM. The first character
following the end of pnysical record character, 003, represents
the form number that created the first logical record starting in
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that sector, biased by 4. The character immediately following is
the absolute address in the sector of the first character of the
logical record. (Wote that the first data character of every
sector starts at address 003.) There must be a similar pair of
characters describing every logical record that starts in that
sector. These character pairs must be in that sector and in
consecutive order. (i.e. The first pair relates to the first
record, the second pair to the second record, etc.) The remainder
of the sector, if unused, is filled with zeros. DATAFORM 1100
Version 1 may use the entire 253 bytes available in the sector.
However, DATAFORM Version 2 does not use the last two bytes of
every sector, only 251 bytes are used.

G.7 MULTIFORM File Format

The first sector of a Multiform file contains information
concerning the file name, form library relating to the data, and
end of file position. The format of this header sector is
described below. The first byte of a sector has a sector address
of zero.

SECTOR ADDRESS DESCRIPTION

0- 2 Reserved for DOS
3 Contains a byte value of 003
- 11 , First 8 characters of the data file name
12=- 14 Three characters of the data file extension
15- 16 LRN of the last sector which has data written to
it. Must be in LSB,M3B format
17- 24 First 8 characters of the form file name
25- 27 Three characters of the form file extension
28-251 Not care conditions
252 Contains a byte value of 000
253 Contains a byte value of 003
254255 Reserved for DOS

All records are now written consecutively in a non-space
compressed format. Each record is terminated by an 015. The end
of the physical record is indicated by an 003. Bytes after the
003 contain special information that Multiform uses. This
information is right justified in the sector, which will be
described from right to left. '

o]
|

pu

Ul
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SECTOR ADDRESS  DESCRIPTION

253 Contains a byte value equal to the number of
records that start in that sector plus the value
3.

Each record that starts in the sector has two
bytes that describe its position and the form
that created it.

252 Contains a byte value equal to the form number
of the form that relates to the last record that
starts in the sector.

251 The true sector position of the last record that
starts in this sector.

The next preceeding byte pair describes the next to the last
record that starts in that sector in the same forumat as described
above. These byte pairs are repeated for every record that starts
in that sector. The end of physical record preceeds these record
description byte pairs by no more than one character. The
exception to this is the last sector in the file which contains
data. In this case, immediately preceeding the record description
byte pairs will be a byte whose value is the true sector address
of the end of physical record character. Note, if no record
begins in this sector, sector byte address 253 will contain an 003
and the preceeding byte will have the sector address of the end of
physical record character. The next sector in the file will
contain the standard DOS end-of-file mark.

G.8 TEXT File Format

TEXT files typically contain data, source statements, or
whatever is meaningful to the user. The requirement is that the
data contained in the text file must be equal to or greater than
040 (space). The only bytes less than O40 which are allowed are
the following: '

CONTROL BYTE SYMBOL MEANING

000 NULL. The RULL control byte is used in the
indication of the end of the file.

003 END-OF-MEDIUM. No more meaningful data is contained
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in this block. The EM is NOT a data byte but must
be within the block.

011<ent> SPACE COMPRESSION. The byte following the 011 is a
binary count of spaces which have been compressed.
<ent> can be between 2 and 255, inclusive. The
011<cnt> sequence must not be split across block
(sector) boundaries.

015 END-OF-RECORD. The EOR, also the Enter [ENT] or
Carriage Return character, indicates the end of the
logical record. It is NOT a data byte.

032 DELETE. The DEL byte indicates the data byte is
deleted. The DEL is NOT a data byte. Entire
records (including the EOR indicator) can be deleted
by over-writing them with DEL bytes.

There is no explicit maximum size for a logical record. A
logical record can span as many blocks (sectors) as necessary,
within the capacity of the device. A physical block must be less
than or equal to 251 bytes, including any necessary EOR bytes and
the trailing EM byte. Text files can be either space or record
compressed, or both, or may be blocked. Space compressed files
use the CMP control bytes to represent strings of blanks within
logical records. A space compressed file has no particular
relationship between the physical and logical records. A record
compressed file does not use space compression, but uses EOR
control bytes to identify logical records within physical records.
A record compressed file has no particular relationship between
the physical and logical records. A blocked file has some fixed
relationship between logical and physical records, normally
containing one logical record per phnysical sector. Datapoint text
files are generally both space and record compressed, record
compressed only, or blocked. Blocked files with space compression
are possible but are not generally used.

End of file is indicated by bytes 1 through 6 being binary
zeros <HNUL>, followed by a binary three <EM>.
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G.9 ISI File Format

The indexed file 1is a normal GEDIT-compatible text file.
The ISAM file is of the following format:

first record - header record

0-10 - indexed file name of form filenameext
11 = PFN of the ISAM file
12 - the sector of the ISAM file RIB
13 - the cylinder of the ISAM file RIB
14 -~ PFN of the indexed file-
15 = the sector of the indexed file RIB
16 - the cylinder of the indexed file RIB

17-18 - OBSOLETE
19 - OBSOLETE

20-22 - last record used in data file (BUFADR,
23-25 - next free entry in ISAM file (BUFADR,

Second sector - highest level

LRN LSB, LRN MSB)
LRN LSB, LRN MSB)

The highest level index is a single sector using the same format

as the intermediate level sectors described below.

Third+ sectors - lowest level

KEY/015/NEXBUF/NEXSEC/NEXCYL/RECBUF/RECLSB/RECMSB//KEY....

Since key cannot be split over sector boundary,

sector is padded with 0377's.

KEY - uncompressed ASCII key with trailing spaces truncated
0 => first record
0377 -> last record
NEXBUF - buffer address of the next key, 0 implies next sequential
sector address of the next key
cylinder address of the next key

NEXSEC
NEXCYL
RECBUF
RECLS3B
RECM3B

N+ secto

rs

buffer address of the indexed record

logical record number LSB of the indexed record
logical record number MSB of the indexed record

intermediate levels

KEY/012/NEXSEC/NEXCYL//KEY. ..

Since key cannot be split over sector boundary,

0377's.

sector is filled

KEY - uncompressed ASCII key with trailing spaces truncated
0 => first record
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0377 => last record

NEXSEC - sector address of the next-lower-level key
NEXCYL - cylinder address of the next-lower-level key

The ASCII keytag file produced by SORT or INDEX utilities and used as an
intersnediate step in the creation or re-creation of an ISI file has the
following format.

RECLRN/RECBUF/KEY/015//KEY...

RECLRN - 5 byte ASCII decimal logical record number of the indexed
key
RECBUF - 3 byte ASCII decimal buffer address of the key
the ASCII decimal numbers have leading blanks

KEY - compressed ASCII key with trailing spaces truncated

G.10 SORT TAG File Format

The format of a SORT TAG file is as follows.

For each record in the corresponding input data file, the TAG
file will have a three byte binary pointer to the first byte
of the record.

The forwmat of the pointer is:

Byte 1: MSPLRN (Most significant portion of LRN),
Byte 2: LSPLRN (Least significant portion of LRN),
Byte 3: BUFTPTR (Disk buffer pointer).

The three-byte binary pointers are blocked 83 to a physical
disk record.

The physical-end-of-record is indicated by an <EM>.

The end-of-file is indicated by bytes 1 through 6 being
<NUL>s followed by one <EM>.
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