

























































































































































































































































































































































































MSDOS 1.x

B.2 MSDOS 1l.x

Drivers currently available: IBM PC/XT, TI Pro
Overview

DOS 1.x uses two files to boot from floppy: IBMBIO.COM and
IBMDOS.COM. The file IBMBIO.COM contains the BIOS, while the
file IBMDOS.COM contains the operating system.

The BIOS provided by IBM for MSDOS 1l.x is replaced by the BIOS
supplied by Corvus. The Corvus-supplied BIOS duplicates that
provided by IBM as well as providing a Corvus driver. The user
must boot from the Corvus drive.

A maximum of 10 Corvus volumes and 2 floppies may be mounted.
Volumes are referred to externally by letters A through L;
internally, volumes are referred to as unit numbers 0 through 11.
The volume mounted on unit A must contain the file COMMAND.COM.

The ability to dynamically mount and unmount volumes is severely
limited in MSDOS 1.x. MSDOS uses a File Allocation Table (FAT)
to control disk allocation; a copy of the FAT of each on-line
volume is kept in memory. The memory space for the FAT is
allocated at boot time, and cannot be changed. Therefore,
whenever a volume is mounted, its FAT table must fit within the
previous volume's FAT table. Corvus has extended this
restriction to say that a volume mounted over another must match
that volume's configuration exactly.

Volume format

See section B.3.

Driver calls

The driver calls for MSDOS 1l.x are not documented.

Description of mount table

Several tables within the BIOS must be modified when mounting a
volume. These are listed here merely as a summary; for complete
information, consult the driver listings.

MTTAB: Unit Assignment Table. One byte entry for each
possible unit (0 to 11), indicating whether unit is
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unassigned, assigned to a floppy, or assigned to a
Corvus volume. Also indicates read/write access
for a Corvus volume.

DVTDVR: Volume Configuration Pointer Table. One byte entry
for each possible unit (0 to 11). Each entry is a
DPH entry number (see below), so this table is
really just a mapper of unit number to DPH entry
numnber.

OFBAS: Corvus drive(s) map. 5 byte entry for each possible
Corvus volume. Index is masked from MTTAB entry.
Each entry contains the starting disk block address
of the volume and the Corvus server and drive
number.

DPH: Disk Configuration Tables. Each entry consists of a
unit number followed by a pointer to a volume
configuration. For any unit, at most one entry in
this table is "activated" by an entry in the volume
configuration pointer table DVTDVR.

DPTx: Disk Parameter Table(s). 10 bytes each, one for each
possible disk configuration. Pointed to by DPH.
Includes information such as number of reserved
sectors, FAT copies on disk number of directory
entries, and sectors per disk.

The figure below shows how the tables fit together:

MTTAB DVTDVR DPH DPT
to—————— + tom————— + tom————— + tm—————— +
0] I 0] I I I I I
1| | 1] | < < I |
2] | ==t==>2| | ==+ > > Fm———> |
< < | < < | | | | < <
> > | > > | to—————— + | > >
11| I 1 11} | +===>] 2 | I I I
to—————— + | to—————— + | | ===+ tom—————— +
I tom————— +
| OFBAS | |
| to————— + < <
I I I > >
+--=> | | I |
< < tm—————— +
> >
I I
to—————— +
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Memory locations used

Flat cable interface card:

Disk i/o port #: 2EEh
Disk status port #: 2EFh
Drive ready: 001h
Bus direction: 002h

omninet and flab cable interface card ROMs:
Segment # of I/0 ROM: DFOOh
ROM entry points: DFOOh ; cold start
DFO3h ; warm start
DFO06h ; ROM I/O support routines

Boot process

MSDOS 1.x must be booted from the Corvus hard disk; that is, it
is not possible to boot MSDOS 1l.x from a floppy and then
"log-on" to the Corvus. A boot from the Corvus hard disk is
accomplished by jumping to the entry point of the Corvus
supplied interface ROM at location DFOOh. The following BASIC
program shows a jump to this ROM:

10 DEF SEG=&HDFO0O
20X =0

30 CALL X

40 END

The ROM code finds a disk server and loads the IBM boot code from
the Corvus volume, using the Corvus Read Boot Block command. The
boot code then prompts for the user name and password. It finds
the user's home server and boot volume.

The boot volume (the one marked with x in the Access Manager)
must be a UCSD-format volume which contains the files
IBM.MSDOS.BIO and IBM.MSDOS.DOS. The IBM.MSDOS.BIO file is
supplied by Corvus on the distribution diskette CORIBM3:. The
IBM.MSDOS.DOS file is read from your IBM DOS boot diskette
during installation.

The boot code loads the files IBM.MSDOS.BIO and IBM.MSDOS.DOS and
builds the user's mount table. Any units not assigned to a
Corvus volume are assigned to the built-in floppy. Control is
then transferred to DOS.

All volumes mounted for the user must be MSDOS format volumes.

The volume mounted on unit A must contain the IBM supplied file
COMMAND. COM.
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Utilities

A mount manager program (MNTMGR.EXE) provides the ability for a
user to mount or unmount specific volumes. As mentioned above,
this capability is limited in that volumes must be mounted over
existing volumes, and the volume configurations of the two
volumes must match exactly.

A spooler (SPOOL.EXE) and despooler (DESPOOL.EXE) are also
supplied.

Each of these utilities is written in MS Pascal.

An assembly language module provides the capability to send
arbitrary commands to the Corvus drive. This module calls the
driver to actually send the commands. The module DRIVEC2.0BJ is
for use with the MS Pascal compiler; the module BDRIVEC2.0BJ is
for use with the MS Basic compiler.

The procedures supplied by the module are listed below:

Pascal: Function INITIO: INTEGER
Basic: CALL INITIO(A%)

Must be called before any calls to other procedures in this
module. This function ensures that the Corvus driver is
installed, and returns a non-zero value if it is successful.
If this function fails, it returns 0.

Pascal: Procedure CDSEND( VAR st: LONGSTRING)
Procedure CDRECV( VAR st: LONGSTRING)
BASIC: CALL CDSEND(BS)

These procedures are used to send (CDSEND) arbitrary
commands to the Corvus drive, and receive (CDRECV) the
results. The first two bytes of the parameter are treated
as an integer specifying the number of bytes to send
(CDSEND), or the number of bytes received (CDRECV). The
remainder of the string contains the command bytes or result
bytes.

The ROM entry points are described next:

To use the ROM, call the entry points with standard 8086
intersegment CALL's (long CALL's). All registers will be
preserved (including the flag register). When using the I/O
services entry point, codes will be returned in the AX and CX
registers.

Constellation Software GTI B-16



MSDOS 1.x

DFO0OOh - Coldstart. The coldstart entry initializes the
interface card, locates a disk server(if the
interface card is Omninet), loads the Constellation
II boot program and transfers control to it.

DF003h - Warmstart. The warmstart entry point initializes
the interface card. This should be done once by
all drivers and routines that use the I/0 services.

DF006h - ROM i/o services. The i/o services entry point
contains routines to communicate with the Corwvus
disk drives and network servers.

The request code and parameters for I/0 services are passed in
8086 registers as shown below:

WE NS NE WE WO Ve VO WE Ve Ve WO NS WO Ve Ne WO Ve WO Ve Ve WO Ve WO We We We W We We Ve %o “We W wo

(AH) = 0 Identify interface

On exit
(AL) = 0 if Omninet interface card
1 if flatCable interface

with Omninet interfaces
(AH) = Omninet transporter address

If (AH) = 255 then another transporter
with the same address is on the network.

(AH) = 1 Xmit/Recv data to drive

DS: (SI) address of data to send to drive
ES: (DI) address of buffer for data from drive

(CX) number of bytes of data to send to drive
(max = 530)
(DX) number of bytes wanted back from drive

(do not include return code; max=530)
with Omninet interfaces

(AL) network address of disk server

(BL) number of timer units to wait for reply
from disk server; 0 = do not abort, wait
forever; timer unit is approx .86 seconds

(BH) number of xmit trys; 255 = retry until
success; should be greater than 0;
0 = 255 trys.

with flatCable interfaces
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(AH)

(AH)

(AH)

2

3

4

(BL)

On exit

(AL)
(CX)

MSDOS 1.x

number of timer units to wait for disk
drive to come ready before first byte is
sent to drive; this is also the number

of timer units to wait for the interface
to turn around after the command sequence
is sent to the drive; 0 = do not abort,
wait forever; timer unit is approx .86
seconds

return code from drive. 255 = aborted
number of bytes received from drive;
count includes the return code.

Xmit data to network server

ES: (SI)
(CX)
(AL)

address of data to transmit to server
number of bytes to transmit

network address of server. Use 255 to
broadcast to all servers.

(BH) number of times to try to xmit. If this is
a broadcast, number of times to xmit data.
On exit
(AL) 0 = all ok
255 = transmission aborted

Xmit/Recv data to network server

DS: (SI)
ES: (DI)
(CX)
(DX)
(AL)

(BL)

(BH)

on exit

(AL)

address of data to transmit to server
address of buffer for data from server
number of bytes to transmit (530 max)
number of bytes to receive (530 max)
network address of server. Use 255 to
broadcast to all servers.

number of timer units to wait for reply
from server; 0 = do not abort, wait
forever; timer unit = approx .86 seconds
number of times to try. Should be greater
than 0; 0 = 255 times.

0 = all ok

255 = transmission aborted

Find any disk server on network. Uses simple
broadcast command, since any version disk server
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recognizes this command. Requests 2 and 3
require a disk server with multiple server support.

(BL) number of timer units to wait for reply
from server; 0 = do not abort, wait
forever; timer unit = approx .86 seconds

(BH) number of times to try. Should be greater
than 0; 0 = 255 times.

On exit
(AL) 0 = all ok
255 = transmission aborted
(AH) network address of disk server that
responded

Send write command to drive

~~

g
il

(§)]

DS: (SI) address of command to send to drive
ES: (DI) address of data to send to drive

(CX) number of bytes of command to send to
drive (normally 4)
(DX) number of bytes of data to send to drive

(normally 512.)
with Omninet interfaces

(AL) network address of disk server

(BL) number of timer units to wait for reply
from disk server; 0 = do not abort, wait
forever; timer unit is approx .86 seconds

(BH) number of xmit trys. 255 = retry until
success; should be greater than 0;
0 = 255 trys.

with flatCable interfaces

(BL) number of timer units to wait for disk
drive to come ready before first byte is
sent to drive. This is also the number
of timer units to wait for the interface
to turn around after the command sequence
is sent to the drive; 0 = do not abort,
wait forever; timer unit is approx .86
seconds

WO WO WS NE NG NG NG NG Ne VG WE NG VG WE NG NP W Ve WY WE UG WY WP Ve We WO We WE VO Ve VO NG Ve Ve Ve Ve Ve Ve We Ve We We N e We We %o Wa We wo

On exit
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(AL) return code from drive. 255 = aborted
(CX) number of bytes received from drive;
count includes the return code
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B.3 MSDOS 2.x, 3.x

Drivers currently available: IBM PC/XT, TI Pro, DEC Rainbow

You should also consult the following manuals supplied by your
computer manufacturer:

For IBM-PC, DOS 2.0
DOS Manual

For IBM-PC, DOS 3.0
DOS 3.0 Technical Reference Manual, IBM P/N 6322677

For TI Pro,
For DEC Rainbow,

General
MSDOS Technical Reference Manual, Microsoft P/N

overview

Versions 2 and 3 of MSDOS support attachable device drivers. The
user boots from either the floppy disk or the fixed disk, and the
Corvus-supplied driver file is loaded into the operating system.
Note that booting from the Corvus drive is NOT supported for
MSDOS 2.x and 3.Xx.

Volume format

MSDOS volumes on the Corvus consist of a 4 block Corvus volume
header, followed by a normal MSDOS volume as described in

your MSDOS documentation. Volume attributes are specified by
the system manager when the volume is created; these include
volume size, number of reserved sectors, cluster size, and number
of directory entries. The other attributes of a volume are
either fixed, or computed as shown below.

Important note: If the number of reserved sectors is 1 or more,
then a BIOS parameter block is written into the first reserved
sector, as described in the DOS documentation. Many
applications use this BIOS parameter block, so you should always
specify at least one reserved sector when creating a volume.
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MSDOS Volume layout

Block | Byte| |
------- e e L e CE L L L L L e 2
Corvus volume header (4 blocks)

------- e et L e L Tt

0 | UCSD-style directory |

< <

> >

2 | l

it Sttt ittt L e Lt P +

3 0-13 | Corvus parameter block |

------- e L L P P e e e e T L L L L D e e e
MSDOS volume (volume size minus 4)

------- et e L L e e L L L L L L L L e P e e e S

4 | x reserved sectors (default x=1) |

s e D LR e e e e L L L e +

4+x (5) | 2 copies of FAT (2y sectors; default y=1l) |

e ST e e e D E L L L L L L e PP e +

4+x+2y (7) | Directory (d sectors; default d=16) |

e S +

4+x+2y+d (23)]| data area |

< <

> >

n-1 (1023) | |

s e L e e L C L L e L P L L L L e et +

The block offsets for a volume created with the default
parameters are given in parentheses.

n is the volume size, specified by the user.

There are 3 options a user can choose from when formatting a
volume with the Corvus VOLUME MANAGER utility:

1) Initialize volume: Write volume header (blocks 2 and 3),
BIOS parameter block, FATs, and directory.

2) Write header: Writes only blocks 2 and 3, and BIOS
parameter block.

3) Zero directory (volume must have a valid header):
Writes FATs and directory.
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Corvus Volume Header
UCSD style directory blocks (blocks 0, 1, and 2)

Blocks 0 and 1 are unused. Block 2 is written with the following
information:

s ettt +
0,1 | First block number of volume 0000h |
e e +
2,3 | First block number of data 0300h |
e +
4,5 | File kind 0000h |
s +

6 | Length of volume name - user specified xxh|
s S +

7 | Volume name (7 bytes max) |

< (first 7 bytes of user-specified volume <

> nane) >

13 | |
s D +
14,15 | Volume size - user specified xxxxh |
e R ittt T T +
16,17 | Number of files in volume 0100h |
s e +
18,19 | Time of last access 0000h |
s e +
20,21 | Date of last boot xxxxh |
s ittt T +
22,23 | Unused 0000h |
s +
24,25 | Unused 0000h |
s B +
26,27 | First block number of file 0300h |
s e +
28,29 | Next block - volume size xxxxh |
s Dt +
30,31 | File kind - data file 0500h |
s D +

32 | Length of file name - 10 OAh |
s i +

33 | File name (15 bytes max) "MSDOS.DATA" |

< <

> >

47 | |
s e +
48,49 | Bytes in last block - 512 0002h |
s ettt T T L S +
50,51 | Last modification date xxxxh |
s Bttt s L L +
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The Corvus volume header is written on volume initialization, but
is not used by any of the MSDOS utilities or drivers.

Corvus parameter block

The Corvus parameter block is block 3 of the volume.

e e e e — e e — e ————————— +
0 | Bytes per sector - always 512 |
———— -+
1| I
e e et L L L e P +
2 | Sectors per cluster - user specified |
———- -+
3 | I
e e et e L E T P L e +
4 | Number of reserved sectors - user |
———- -+
5 | specified |
e e e L T +
6 | Number of FAT copies - always 2 |
e -+
7 | |
———t e, e — e e e — e e ——————— +
8 | Number of directory entries - user |
————- -+
9 | specified l
e e e e L D T S L T P +
10 | Sectors per volume - user specified |
———t- -+
11 | I
———t e e, e, — e —— e ——————— +
12 | Sectors per FAT - computed |
———— -+
13 | |
e e e —— e ————————— +

This data is written on volume initialization, and is used by the
Corvus logon procedure and mount manager program when mounting a
volume.

Sectors per cluster may be one of the following values:

1, 2, 4, 8, 16, 32, 64, 128. A volume may have a maximum of 4086
clusters, which means the maximum volume size is 523008 blocks
(4086*128). The default cluster size depends upon the volume
size. The defaults are given in the table below:
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Volume size: 0-1999 2000-15999 16000-31999 >=32000
Default cluster
size: 4 8 16 32

Number of reserved sectors may be between 0 and 32; default is 1.
If 1 or more reserved sectors are specified, a DOS BIOS parameter
block is written into the first reserved sector (see description
in following pages).

Number of directory entries may be between 16 and 4080; default
is 256. Each directory entry occupies 32 bytes. Since the
directory occupies an integral number of sectors, you should
always specify the number of directory entries as a multiple of
16 (16 entries * 32 bytes per entry = 512 bytes). The first
entry of the directory is initialized with a volume label, and
the other entries are set to E5h (deleted file). E5h is used
rather than O0Oh to maintain compatibility with DOS 1.x.

Sectors per volume is equal to the user specified volume length,
minus 4.

Sectors per FAT is computed from the number of clusters in the
data area. The FAT contains 1.5 bytes for each cluster. Each
FAT is initialized with the first 3 bytes set to F8h, FFh, FFh,
and the remaining bytes set to 00h.

DOS 3.x supports 2 kinds of FATs: 1.5 bytes per cluster, and 2
bytes per cluster. Corvus only supports 1.5 bytes per cluster.
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MSDOS 2.x

The BIOS parameter block (BPB) is located in the first reserved
sector. The format of the BPB is specified by DOS; this table
shows, in parentheses, the values used by Corvus. CPB r
the Corvus parameter block, described above.

e e e e, ————— e, ————————————— +

0 |
-——t
1|
-——t

19 |
-—

3 byte near JUMP to boot code |
- -+
(ESh, FDh, FFh -- JMP 0) |
- -+

8 bytes OEM name and version

("CORVUS20")

Sectors per allocation unit
(same as CPB, bytes 2,3)

Number of FATs - always 2
(same as CPB, bytes 6,7)

Number of sectors in logical image

(same as CPB, bytes 10,11)

(continued on next page)
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DOS BIOS parameter block
(continued from previous page)

e e e L Tt +
24 | Sectors per track - always O |
———t—- -+
25 | (0000h) |
et m e e e e e —————— +
26 | Number of heads - always 0 |
———— -+
27 | (0000h) |
et e e e e e —————————— +
28 | Number of hidden sectors - always 0 |
———t— -+
29 | (0000h) |
e +

Driver calls

Refer to the description of the MSDOS driver interface contained
in your MSDOS documentation.

The Corvus supplied driver file actually contains two drivers: a
character device driver used for mounting volumes, and a blocked
device driver, used for disk i/o.

The blocked device driver supports up to 10 devices; the actual
number of devices is determined at boot time, and is 2 greater
than the number of mounted volumes.

The character device driver is called "UTILHOOK". If you output
a character to it, it returns a 4-byte address of the Corvus
tables located within the driver. These tables can then be
examined or modified. The Mount Manger program for MSDOS uses
this feature to display and modify the user's mount information.

Description of mount table

Look at the Pascal source file CVUTILS.IMP for a description of
the MSDOS mount tables.

Memory locations used
Not applicable.
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Boot/logon process

Corvus does not support booting from the Corvus drive; the user
must boot from some other device (e.g., a built-in floppy or
fixed disk), and have the Corvus driver configured in. Log-on is
performed by the INIT function of the Corvus driver.

Log-on prompts for the user name and password, locates the home
disk server, and builds the user's mount table.

Utilities

See Section B.2 for information on utilities. In addition to the
utilities described there, Corvus also supplies a spooler driver
for MSDOS 2.x.
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B.4 Softech p-system Version IV

Drivers available for: IBM, DEC Rainbow, TI Pro, Z-100
Internal Archictecture Manual, Chapter on Low-level I/O
Program Development Reference Manual
Adaptable System Installation Manual

Overview

There are many versions of the p-system available. The ones
supported by Corvus are listed below.

Version IV.3 from Softech supports external drivers. Corvus does
not supply a driver for this version, although it is fairly
straightforward for you to develop your own driver.
IBM

Corvus uses the 8086 p-system interpreter from Softech,

and has modified the BIOS to support the Corvus drive.

Corvus is currently supporting the version IV.1l interpreter.

Corvus also supplies a driver which links into the NCI
C.x version of Softech's version IV.

Note that Corvus does NOT support the p-system supplied
by IBM.

TI
Corvus uses a version IV interpreter supplied by NCI.

Note that Corvus does NOT support the p-system supplied
by TI.

DEC Rainbow, 2-100
Corvus uses the CP/M-86 adaptable p-system interpreter
from Softech. All communication with the Corvus drive
is handled with calls to the CP/M-86 BIOS, which contains
a driver for the Corvus drive.
Volume format
The first two blocks of each volume are currently unused; these

blocks are used for boot code on a floppy. The next
4 blocks are the directory. Each directory entry is 26 bytes;
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there is space for 78 entries in the 4 blocks (78*26=2028 bytes;
the remaining 20 bytes are unused). The first entry in the
directory always describes the volume itself, giving volume size
and number of files. The rest of the entries describe the
individual files. Only the first n+l entries are valid, where n
is the number of files indicated in the volume entry. Unused
entries may appear valid, since previously used entries are not
zeroed out.
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p-system volume layout

Block | Byte|] |
------- e e e L L DL D e Lt
0 | Unused (boot blocks for floppy) |
———e -+
1 | l
B St ettt e L +
2 0-25| Directory entry for volume |
e et ittt L L L L L P P +
26-51| Directory entry for file 1 |
b e ettt T L +
52-77| Directory entry for file 2 |
s Rttt T e T +
78-511| More directory entries for files |
———te -+
3 I I
< <
> >
5 [ I
s e e LT L L PP T +

6 | Data area
< <
> >
n-1 | |
et e et D L L P P +

n is the volume length, as specified by the user when the volume
was created.

When formatting a volume with the Constellation II VOLUME MANAGER
program, the user can choose 1 of 3 options. These have the
following effect:

1) Initialize volume: Read blocks 2 through 5. Create
directory entry for volume, truncating volume name
to 7 characters, and indicating 0 files. Fill
remainder of block 2 with 00h. Write blocks 2
through 5. Note that only block 2 is actually
changed by this option.

2) Write volume header: Read blocks 2 through 5. Put new
volume name and volume length into volume entry.
Write blocks 2 through 5. Note that only the
volume name and volume length are actually changed
by this option. .

3) Zero directory: Same as option (1).
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Directory entry for volume

Byte
B s Dttt L L L L L P P L P P L T e e e +
0 | Firstblock - first block number of (1lsb)*|
-==+=- volume (usually 000Oh) -+
1 | (msb) |
e Dttt +
2 | Nextblock - first block number of (1sb) |
--=-+- data area (usually 0006h) -+
3 | (msb) |
B et +
4 | Fkind (low order 4 bits) - kind of (1lsb) |
-=-=-+= file (0000h for a volume) -+
5 | (msb) |
s Sttt e L E L et +
6 | Dtid[0] - length of volume name |
i Bttt L L L +
7 | Dtid - volume name (7 bytes max) |
< <
> >
13 | I
s ettt +
14 | Deovblock = volume size (1sb) |
———t -+
15 | (msb) |
it S +
16 | Dnumfiles - number of files in (1sb) |
===+= volume -+
17 | (msb) |
s Rttt +
18 | Dloadtime - date of last access (1sb) |
———t— -+
19 | (msb) |
et e et e L E L L e e +
20 | Dlastboot - date of last boot (1sb) |
———te -+
21 | (msb) |
e +
22 | Unused |
< <
> >
25 | I
s D +

* All entries marked with (1sb) and (msb) may be flipped.

The following test determines whether a directory is flipped or
not:
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IF Nextblock = 3 OR Nextblock = 6 OR Nextblock = 10 THEN
directory is not flipped
ELSE
IF Flip(Nextblock) = 3 OR Flip(Nextblock) = 6 OR
Flip(Nextblock) = 10 THEN
directory is flipped
ELSE
invalid directory.

Values for FKind are given below:

Fkind Meaning
0 Volume
2 Code file
3 Text file
5 Data file
8 Volume

The date field has the following format:
Bits 0..6 (7 bits): year (0->1900, 84->1984)

Bits 7..11 (5 bits): day
Bits 12..15 (4 bits): month (1->Jan, l2->Dec)
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Directory entry for file

et e T ittt +
0 | Firstblock - first block number of (lsb) |
---+- file -+
1 | (msb) |
et Rt +
2 | Nextblock - first block following (1sb) |
--=+- file -+
3 | (msb) |
s +
4 | Fkind (low order 4 bits) - file (1sb) |
-=-=+- type -
5 | (msb) |
s et e L L L L L +
6 | Dvid[0] - length of file name |
s ettt ettt L +
7 | Dvid - file name (15 bytes max) |
< <

> >

21 | |
e e Y et L L E P PP L e e PP P +
22 | Dlastbyte - number of bytes in last (1lsb) |
---+- block -+
23 | (1sb) |
s et ittt L L +
24 | Daccess - last modification date (msb) |
———te -+
25 | (1sb) |
s Sl +
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UNITREAD

p-system IV.x

defines the following driver calls:

(unit number, buffer, byte count, block number,

mode )

UNITWRITE (unit number, buffer, byte count, block number,

UNITSTATU
UNITBUSY

mode )
S (unit number, buffer, function code)
(unit number)

UNITCLEAR (unit number)

The parameters to these calls are documented in the p-system

Program Devel

escription o

opment Reference Manual.

f mount table

-———
0 |

<

>

I

-———+

n |

<

>

I

-———+
n+10 |
<

>

I

———+
n+18 |
———+
n+19 |
———+
n+20 |
-———+

Constellation

p-system mount table

MntTab
8 bytes per entry
6 to 20 entries
see next page for entry format

UserNm - user name (encrypted)
10 bytes

Passwd - user password (encrypted)
8 bytes

HomeSrvr - home disk server address

CardType (0=Omninet, 1l1l=Flatcable)

WorkStation - user workstation address

Software GTI

-

-—

-—t

-
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Mount table entry

e e e ettt +
0 | WP (4 bits) | Drv (4 bits) (1sb) |
———e -+
1l | Srv - disk server number (msb) |
et e e e L L L L P +
2 | Addr - block address of start of (msb) |
-==+- volume -+
3 | l
——te -+
4 | l
———te -+
5 | (1sb) |
et L e e e T e +
6 | MaxBlk - volume size (msb) |
———t— -+
7 | (1sb) |
et e L L L C LT P +

Memory locations used

Boot process
For Softech p-system - 8086 interpreter

The boot code is loaded from the Corvus volume. This code
prompts for user name and password, locates the home disk server,
loads the interpreter from the user's boot volume, builds the
user's mount table, and transfers control to the interpreter.
The interpreter expects to find the file SYSTEM.PASCAL in the
volume mounted on unit 4.

For NCI p-system

The user boots from a floppy which has the Corvus driver
configured into the file SYSTEM.IBM. Then the user executes the
Corvus program LOGON.CODE, which prompts for the user name and
password and builds the user's mount table.

For Softech Adaptable p-system - CP/M 86

The user boots into CP/M 86 from a floppy. Then the user
executes the Corvus program ...
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Corvus supplies a mount manager (MNTMGR.CODE), a spooler
(SPOOL.CODE), and a despooler (DESPOOL.CODE).

A logon program is also supplied.

The following library units are supplied in the library

CORVUS.LIB:

Unit name
UCDefn
UCCrtIo
UCcOmnIO
UCDrvIO
UCSema4
UCPipes
Mounts
CVCrypt
Cc2Util1l

Description

Miscellaneous declarations
Console I/O

Omninet message sending

Corvus drive I/O, CDSEND, CDRECV
Semaphore operations

Pipes operations

Mount procedures
Encryption/decryption
Miscellaneous procedures

Constellation Software GTI
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B.5 CP/M 86

Drivers currently available: DEC Rainbow, Z-100
Overview

The user boots into CP/M 86 normally (i.e., from a floppy or
fixed disk), and executes a Corvus supplied program, CLINK86Xx,
which links itself into CP/M. This program intercepts all disk
calls and handles the ones directed to volumes on the Corvus
drive. A second program, LOGON.CRV, is used to build the user's
default mount table.

Volume format

CP/M volumes on the Corvus consist of a 4 block Corvus volume
header, followed by a normal CP/M volume as described in your
CP/M documentation. Volume attributes are specified by the
system manager when the volume is created; these include volume
size, block allocation size, number of directory entries, number
of sectors per track, and number of reserved tracks. The other
attributes of a volume are either fixed, or computed as shown
below.
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CP/M Volume layout

Block | Byte| |
------- S e e L e L L L P L L L PP PP P L P
Corvus volume header (4 blocks)

------- e e e &

o] | UCSD-style directory |

< <

> >

2 I l

et T ettt L L L L e +

3 0-50 | Corvus parameter block |

------- e e L L e P e e L e DL L P L P P Pt
CP/M volume (volume size minus 4)

------- e e L e L E L L D PP e e e et e L L LT

| x reserved tracks (default x=0) |

et L e e L LD P L P L P L P P P P Pty +

| Directory (4 allocation units) |

e e ———————————————— +

| data area l

< <

> >

n-1 (1023) | |

e e, e, — e — e ———————— +

Maximum volume size is 16388 blocks.
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Corvus parameter block

The Corvus parameter block is block 3 of the volume.

et T e L L L L L L P P T P e et +
0 | CP/M volume header ID [1] |
< (4 bytes of "CP/M") <

> >

3 | (4] |
e Bt +
4 | CP/M volume information [1] |
< (identifies system which created <

> volume) >

29 | [26] |
et e e e L L P L PP S P et +
30 | Volume header revision level (1sb) |
——t- -+
31 | (msb) |
s et ittt T L +

CP/M disk parameter block (DPB)

B T e L et L +
32 | SPT - sectors per track (1sb) |
———te -+
33 | (msb) |
e e e L +
34 | BSH - block shift factor |
et e e e L L L L LS e P +
35 | BIM - block mask |
e Dt +
36 | EXM - extent mask |
e et +
37 | DSM - total storage capacity (1sb) |
———t— (in BLS units, minus 1) -+
38 | (msb) |
s ettt L L L L P P PR P P E e ————————— +
39 | DRM - total directory entries (1sb) |
———— minus 1 -+
40 | (msb) |
et e e e, ————————— +
41 | ALO - directory allocation flags |
———tmmeccc— e ——— e ee e e ———— +
42 | ALl - directory allocation flags |
et e ————— ———————— +

(continued on next page)
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Corvus parameter block
(continued from previous page)

B e +
43 | CKS - directory check vector (1sb) |
———te size -+
44 | (msb) |
e e et +
45 | OFF - total reserved tracks (1sb) |
-————t - -

46 | (msb) |
s Rt +

et e +
47 | BLS - block allocation size (1sb) |
- -

48 | (msb) |
et e e L L ittt +
49 | TBK - total number of 512 byte (lsb) |
———t- blocks -+
50 | (msb) |
et e e D T +

User specifes volume size, block allocation size (BLS),
number of directory entries (DRM), sectors per track (SPT),
and number of reserved tracks.

Maximum volume size is 16388 blocks.

Block allocation size (BLS) specifies the size of each
allocation unit, and is in units of 1024 bytes. Valid values
are 1k, 2k, 4k, 8k, or 16k. The default value depends on volume
size:

Volume size (in blocks): <2000 2000-7999 >=8000
Default BLS: 2k 4k 8k

In specifying number of directory entries, you should remember
that each directory entry occupies 32 bytes. Also, the directory
is allocated in BLS units; 1k will hold 32 directory entries.
E.g., if your BLS is 8k, the number of directory entries should
be a multiple of 256 (8%32).

The value specified for sectors per track (SPT) is only used to
determine the amount of space to be reserved for number of
reserved tracks (OFF). Normally, SPT is 64 and OFF is 0. SPT
must be a multiple of 4.
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The values stored in the Corvus parameter block are determined as
shown below:

SPT (sectors per track) =- user specified.

BSH, BLM - computed from BLS, as shown:

BLS BSH BIM
2 4 15
4 5 31
8 6 63

16 7 127

EXM - computed from BLS and DSM, as shown:

EXM
BLS DSM<256 DSM>=256
2k 1 0
4k 3 1
8k 7 3
16k 15 7

DSM - computed from volume size and BLS, as shown:

DSM+1 = (volume size - 4 - OFF*SPT/4) * 512 / BLS
(rounded down to the nearest whole number)

DRM - user specified
ALO, ALl - computed from DRM and BLS.
CKS - always 0, which disables checksumming of directory.

OFF - user specified

BLS - user specified

TBK

computed from volume size, as shown:
TBK = (DSM+1)*BLS/2 + OFF*SPT/4
Driver calls

<< to be supplied >>
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Description of mount table
<< to be supplied >>

Memory locations used

<< to be supplied >>

Boot process

The user boots from the floppy, and installs the Corvus driver by
running the program CLINK86T (CLINK86F for flat cable systems).
The user then logs on by running the program LOGON.

Utilities

Utilities include a mount manager (MNTMGR.CMD), a spooler
(SPOOL.CMD), and a despooler (DESPOOL.CMD).

An example program showing how to use semaphores is also provided
(SEMA4.CMD, SEMA4.PAS).

Since the driver does not support CDSEND and CDRECV, the assembly
language module CPMIO86.R86 is provided for this purpose. This
module supports three functions:

INITIO

This function is provided for compatibility with MSDOS
programs. It is a no-op for CP/M systems.

SEND (var st: LONGSTRING)
RECV (var st: LONGSTRING)

The first two bytes of the parameter are the number of
bytes to be sent or received. The remainder of the
bytes of the parameter are the data to be sent or the
data that was received.

The file SEMA4.PAS gives examples of how these routines are
called from Pascal MT86+.
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B.6 Apple II DOS 3.3

Documentation:

The Apple II DOS manual
Beneath Apple DOS, by Don Worth and Pieter Lechner

Ooverview

Reference to the Corvus drive is accomplished by a logical
mapping of the slot, drive, and volume specifiers of DOS to a
volume on the Corvus. One Corvus super volume may be associated
with each slot-drive combination; the volume specifier of DOS is
then mapped to a DOS volume located within the Corvus super
volume.

The user must boot from the Corvus drive. A DOS image is loaded
from a reserved area of the Corvus drive, and is modified to use
the Corvus driver which resides in RAM on the Corvus interface
card.

Volume format

Constellation II uses a "super volume" to hold one or more DOS
volumes. A user who has access to a super volume has access to
each DOS volume within the super volume. DOS volumes within the
super volume are numbered starting from 1.

The 4 block Corvus volume header is initialized, but not used by
any applications.
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Apple DOS 3.3 Volume layout

Block | Byte]| !
------- et e et 2
Corvus volume header (4 blocks)

------- et e 2

0 | UCSD-style directory |

< <

> >

2 | |

T et et LT +

3 0-31 | Corvus parameter block |

------- e e L T e L L D L s
DOS 3.3 volume (volume size minus 4)

------- R et e e e L L L P P s

4 | First DOS volume |

< (280 blocks) <

> >

283 | [

e e +

284 | Second DOS volume |

< (280 blocks) <

> >

563 | |

s +

564 | Additional DOS volumes |

< (280 blocks each) <

> >

n-1 (1023) | |

et T ettt ittt L L +

Each DOS volume has the format described in the DOS manual.
Directory starts at relative block 136 (track 17, sector 0) of

each volume. Blocks 136 through 143 are written for directory
initialization.
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Corvus Volume Header
UCSD style directory blocks (blocks 0, 1, and 2)

Blocks 0 and 1 are unused. Block 2 is written with the following
information:

B T ettt +
0,1 | First block number of volume 0000h |
i D +
2,3 | First block number of data 0300h |
B ittt T +
4,5 | File kind 0000h |
s +

6 | Length of volume name - user specified xxh|
e e ettt D L L L L L T e +

7 | Volume name (7 bytes max) |

< (first 7 bytes of user-specified volume <

> name) >

13 | |
et R +
14,15 | Volume size - user specified xxxxh |
et L L ettt +
16,17 | Number of files in volume 0100h |
s S +
18,19 | Time of last access 0000h |
et +
20,21 | Date of last boot xxxxh |
s Rl +
22,23 | Unused 0000h |
s D +
24,25 | Unused 0000h |
it Rttt +
26,27 | First block number of file 0300h |
s S +
28,29 | Next block - volume size xxxxh |
s R +
30,31 | File kind - data file 0500h |
s e L e e e L L D P L P L P +

32 | Length of file name - 10 OAh |
s S LT T e e e e DL L PP P PP +

33 | File name (15 bytes max) "DOS.VOLUME" |

< <

> >

47 | |
e et et +
48,49 | Bytes in last block - 512 0002h |
i e ettt +
50,51 | Last modification date xxxxh |
e e et L +
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Corvus Volume Header
Corvus parameter block (block 3)

---+ ------------- D CED G GED D IR GED GID GRS GND GED GED GND GED G GRS +

3 0-3 | "Dos " |
———te -+

4-29 | "Apple II DOS 3.3" |

——t- -+

30-31 | Revision level |

———te -+

32-511| Unused |

s D +

The Corvus volume header is written on volume initialization, but
is not used by any of the MSDOS utilities or drivers.

Driver calls
The Corvus driver resides in RAM on the Corvus interface card.

The Corvus driver uses the RWTS interface defined by DOS. This
interface is described in the Apple DOS manual.

The first action taken by the Corvus driver is to examine the
IOB. If the driver determines that the call is not for a Corvus
device, then it returns control to DOS, which completes a normal
RWTS call. If the call is for a Corvus device, then the driver
executes the call, indicates the results by setting the field
IBSTAT in the IOB, and returns control to the end of RWTS.
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The following describes how the fields of the IOB are used
by the Corvus driver:

IBSLOT

IBDRVN

IBVOL

IBTRK
IBSECT

IBBUFP

IBCMD

IBSTAT

IBSMOD

For Constellaion II, this value is checked against
the entries in the slot/drive array. If it
matches one of those, the call is assumed to be
for Corvus.

Drive number (1 or 2). For Constellation II, this
value is used to find the proper entry in the
slot/drive array.

If IBVOL is 0, then it is replaced by the value
conained in the last volume used location. 1If
IBVOL is not 0, then the last volume used location
is updated with IBVOL.

Corvus relative sector address =
16*IBTRK + IBSECT

Buffer address of where the data is read into or
written from.

0 - command ignored; 2 - write; any other - read.

Set to 10h if volume locked; 0 if access denied;
40h for any other error. Carry is always set for
any error, including access denied. Volume locked
and access denied errors only occur with
Constellation I and Single-user.

The following fields of the IOB are not used:

IBTYPE
IBDCTP
IOBPSN
IOBPDN

Description of mount table

See next section, Memory locations used.

Memory locations used

The following memory locations are initialized on boot, and must
be left unmodified. They hold information used by the Corvus
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drivers. These locations are documented being used to hold DOS
secondary boot code in "Beneath Apple DOS". This area is written
to the boot tracks when a floppy is initialized. Hence, a floppy
initialized when running Constellation II DOS is not bootable.

B600h through B65C

These bytes

are used as follows:

Location How used

B600h RTS

B601h-B603h JSR CxF4 ;where x=slot number--Corvus RWTS
B604h-B606h JMP BD04 ;DOS RWTS

B607h-B636h Mount table. See below for description.
B637h-B640h User name (encrypted).

B641h Network transporter address.

B642h Address of home disk server.

B643h Home slot number.

B644h Interface card bit map. See below for

B645h-B64Ch
B64Bh-B650h
B651h-B656h

B657h-B65Ch

description.

Slot/drive array. See below
Max volume array. See below
Last volume used array. See
description.

Reserved.

Constellation Software GTI
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The mount table (bytes B607h-B636h) is 48 bytes long, and
contains 6 entries of 8 bytes each. Each entry specified

the network location of each super volume currently mounted, in
the following format:

byte 0 Bit 7 (msb) is a write protect flag. If bit 7 is
on, the volume is read-only; if bit 7 is off, the
volume is read-write.

Bits 6, 5, and 4 contain a slot number. This is
the number of the slot containing the interface
card connected to the server containing the
volume.

Bits 3, 2, 1, and 0 contain a drive number. This
is the number of the drive containing the volume.

byte 1 Server number of the server containing the volume.

bytes 2-5 A 4-byte absolute value (msb first) containing the
starting block address of the volume.

bytes 6-7 A 2-byte absolute value (1lsb first) containing the
length of the volunme.

The interface card bit map (byte B644h) is used to indicate which
slots contain a Corvus interface card. Bits 6 through 0 (msb
first) map to slots 7 through 1. For example, bit 6 is on if
there is a card in slot 7, and bit 3 is on if there is a card in
slot 4.

The slot/drive array (bytes B645h-B64Ah) contains 6 bytes. Each
byte indicates the slot/drive reference number for the
corrensponding entry in the mount table. The upper 4 bits
contain the slot number of the volume, and the lower 5 bits
contain the drive number. For instance, if byte 0 contains 41h,
then slot 4, drive 1 refers to the first entry in the mount
table. If byte 3 is 72h, then slot 7, drive 1 refers to entry
number 3 in the mount table.

The max volume array (bytes B64Bh-B650h) contains 6 bytes. It
indicates the number of DOS volumes in each super volume that is
currently mounted. For instance, if byte 3 of the slot/drive
array contains 42h, and byte 3 of the max volume array contains
10, then the following references are valid: §4,D2,V5;
S4,D2,V10. The following reference is invalid: 84,D2,V20.

The last volume used array (bytes B651h-B656h) also contains 6

bytes. It indicates the last volume accessed on each slot/drive
entry. For instance, if you reference S4,D1,V6, then the entry
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that corresponds to 41h will be set to 6. The next time you
reference S4,Dl1, the driver will automatically access volume 6.

It is possible to make a wholesale replacement of the DOS image
in memory after booting Constellation II. Care must be taken to
patch the appropriate memory locations described below, and the
values of the B600 variables must be preserved during I/O
operations. For example, these values may be moved by the
application and the locations used for other data during non I/0
operations. Replacement of the DOS image may, however, disable
operation of the Corvus Constellation II utilities MOUNT MANAGER,
SPOOL, and DESPOOL.

The Corvus boot code patches DOS so that all RWTS calls are sent
to the Corvus driver. This patch is described below.

Location 3DBh contains the high order byte of the start of the
RWTS subroutine. The Corvus patch is actually installed at a
subroutine located 600h past the start of the RWTS subroutine.
For instance, in standard DOS 3.3, location 3DBh contains the
value B7h, and the Corvus patch is installed at location
B700h+600h or BDOOh. For Constellation I, the patch consists of
overwriting location BDOOh through BDO2h with a JMP instruction
to the Corvus interface card. For Constellation II, the
destination of the JMP instruction is memory location Bé601l.

Boot process

After booting, Constellation II looks for a HELLO program first
on drive 1 of the highest logical slot mounted, and then on drive
2 of this slot. If a HELLO program is found, it is loaded and
run; otherwise the Applesoft prompt is displayed.

Utilities

<< to be supplied >>
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