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Chapter 6 Dlsk Operatlng System

o 20/2/80 _ _

This is a 4K byte program, resident in read only nmemory. It
provides support -for other programs, e.g. high level languages, by
“dealing with peripheral devices and allowing data to be filed on 5.25"
mini~floppy disks. ‘The standard devices which it uses are Acorn's
- teletext visual display interface, 'a parallel ASCII . keyboard ané a
‘Centronics parallel printer 1nter£ace, COntelned on Acorn s Versatlle

't;Interface Board. -

_Enter the DOS by pressing: the delete (DEL) key on the keyboard (and
~hold it, if your keyboard is not Acorn's) and the leqet (BRhAK) key.
[The system w1ll dlsplay on the screen:-

Acorn Dos.

.

" The * is the DOS prompt, 1ndlcat1ng that it is waiting for the user to
ctype in a command. To the right of this is the flashing cursor at
©. Which characters will appear. After a character has bheen typed:on the
. keyboard, it will be dlsplayed on the screen and the cursor will move
-‘one .space to the right. Incorrect characters may be corrected by

. : typing ‘a delete key, in which case the character to the left of the

cursor is erased and the cursor moved back one space. An entire line
- may be thrown away by typing control x (hold the CTRL key down'and
~type x or X), in which case a new line will be started on the screen.
When the line of text is, you think, in a satisfactory form for the

'pOS, typing RETURN will present it to the DOS for approval. The

command will be exXecuted (1f 90551b1e) and the * prompt will usually
‘reappear, prompting for more commands. If the DOS detects an error 1n
‘the command, a complalnlng message w1ll appear, 2.qg. -

- Syntax ? ' FL
"~ indicates that the DOS recognlses the command, but does not approve of
the way it is wrltten._ :

The DOS directly recognlses the follow1ng commands, all of whlch can

;'be' abbreviated by entering enough characters to distinguish it from

:'other .commands, fllowed by a full stop. Spaces may be used between
items (and one is usually obligatory) and leading zeroes in numbers
are not required. The commands are listed together with their shortest

'f;'possmble abbreviations.

EEE;e__oA;

;.Tﬁis command causes the Catalogue of drive X'(or the corrent drive;'if
X 'is not present} to appear on. screen. A typical cataleogue will ‘1look
. something like this:- ' ca

*CATO . C

Basic disk vl drive 0 qual s opt 0
: £BASIC §LISP '

5¢ 20MBY

The tltle of the disk is Basic dlsk vl, we are. Cur:ently using drive 0
and gqualifier s and the disk option is 0 (no auto start features). Two
files have been saved in qualifier 'space', both of which have been
- locked to prevent careless deletion. one. file has been saved in
" qualifier s and this has been left unlocked. The catalouue is sorted



by gualifier and file nam2 when it is output ‘The character X can be

omitted or it must be 0 or.1. If not, then : :
~ Drive ? :

will - appear.

DIy X .

This command causes the catalogue of the drive specified as in CAT‘tQ
.. be_  loaded ‘into memory at hex 2000. The command is often used to wait
- until completion of the previous operation.

DRIVE % ___ DR.

This command sets the current drive to x, where 2 can be either 0 oﬁ 1
or omitted completely (for compatlblllty w1th CAT and DIR). If x is
neither of these the error ‘
Drive ? : '
will appear, if x is multi-character a
_ Syntax ? ' _
will appear. Drive 0 is set on raset.

SETY

This command sets the current qualifier to Y, vhere Y can bhe any
character. All following file access will use only the Y pOrLan of
‘the CdtalOGUh. Qualifier space is set on resct.

JSEY

This comamand allows the following file operation to use the Y portion
of the catalogue. After the file operation is couplete, the previous
gqualifier will be made current again. If an error occurs in the file

operation, the gualifier does not immediately revert so that the jok
can be repeated. To force revertion after an error, use a MON or NOMON

- command. T1sing two successive USE- conmands will result in the loss of
the original quallfler. !

Definition ¢{s>

The symbol <{s> will stand for a string of characters. If the required
string does not contain any spaces and does not begin with a " quote,
it may be . typed directly. If not, it must be enclosed in " quotes,

with " quotes in the required string typed as "".
Examples

Required string {s?> form
FRID - FRED or Y“FRED"
"FRED thnppED"
CWRPREDY ) o FRED uitn
1 ’ iHonou . .
hello ~ hello or "hello"
ab o - "a b "

it it

A valid <s> form can be surrounded by spaces, and has an even number
of " quotes in it. When (s> is used as a fllnnaae, the string must he
less than 8 characters in length, otherwise a g

Harme ?



message 1is produced.

TITLE ¢s) __T.

'-jThls command sets the title of the disk in the current drive to the

first 13 characters in (s>, filling with spaces if thera are fewer
than 13. It is often useful to include FPHorm Feed (ctrl L) at the start
..-of a title, so that catalogues appear at the top of the screen. If the
'.entlre disk is protected, a. . . s
EE Disk prot
message 1is produced.

OPTION X __O.

'   _This command ' sets the optlon of the disk in the current drlve to the_
'_'.number_x If the entire dlsk is protected, :

. Disk prot
.message is produced. The optlon enablas automatic use of the file BOOT
in quallflmr space on drive 0 when the system is resaet. The automatic
start may be totally defeated by pressing DELETE while the system lS

"f_reset, and is enabled by pressing space. The possible modes are

option 0 : do not do anything
option 1 : load the file BOOT
~option 2 : run the file BOQT
: "option 3 : exec the fllP BOOT S
"In option 0, the system w1ll not mind if BOOT is not Dresent, in the
:-other modes, a § R

. File ? ' oo _ .
message  will be produced on reset if BOOT does not exist.

MON M,

This command turns on a message system which writes out a file's
information at every file access. ' -

- NOMON N.

3 This comnand disables messages.

LOAD <s)> XXXX L.

FThis command loads the file (s> on fhe disk in the current dflve'ffom

““fthe current qualifier .into menory startlng at address XXAXX.The addres

' *XXXX may be omltted when: the file's own address is usaed. If the flle
15 not found a _ ‘

T  File ?
' message is produced
Examples : :
' LOAD o file name is ‘space
LOAD FRED o -
LOAD "FRED" '

LOAD FRrRED 1000
LOAD "FRED" 1000

RUN (s>l <s>2 ____ R.

" This command loads the file (s>l on the disk in the current drive from
the current qualifier into memory at the address for the file. The
{s>2 is turned back into the original string form and stored in memOry
from 0140 upwards, terminated by a’ carrlage return.



 Examples
' RUN FRED

RUN "FRED"

RUN FRED .jim

RUN "F‘RED“ jim -
RUN "FRED" "Jim 1"
DS 20EE T tigy

SAVE (s> Kxxx YYYY 2227

‘This command saves the ‘block of memory between XXXX {start address)
and YYYY (end address plus 1) to the file (8> in the current quallfler
of the directory. If entire dlsk ‘is protected a
' Disk prot
- is produced, and if (s> 15_'locked a

File prot o ‘ .
- message is produced. If (s> exists and is not locked, it is deleted,
Starting at the eXxtreme outside of the disk (track 0), a gap large

. anough to contain the block is searched for; if it cannot be found a

Disk full. :
message is produced, 1f there are already 31 files in the catalogue a
' ~ Full
- message 1s produced. ‘The 2ZZ% addrass is the cxecution address whlch
'defaults to XXXX if not supplled.‘

DELETE (s> __DE.

" This. command deletes the file (s) in the current qualifier from the
current disk's catalogue. If entire disk is protected a

bisk prot _
"~ message is produced;. if the flle is. not  found a
. File ? : : :
-message 1is produced, 1if the file 1is protected a
File prot B o '

message is produced.

GO _XXXX

~ This command'causes the machine code subroutine at XXX to be entared.
- If XXXX dis not given, the last known execution address is used.
.. Warning : the execution address is destroyed by CAT and INFO does not
set the execution address. : '

LOCK {s> LO.

" This command locks the file (s> din the curront quallflmr on the
current ‘disk. If entire disk is protected a
: - Disk prot : .
- message 1s produced, if the file -is not found a
A File 7 ' ' ' :
. message is produced.

TNLOCK . {s> 7.

‘This command unlocks the file <s) in the current qualifier on the
current disk. If entire disk is protected a
' Disk prot E :
message 1is produced, if +the file is not Ffound a
Fila ? ' ' ' :
nessage is produced.



- For

INFO <s) I.

command produces

This 1nformatlon about the file ¢s)> in the. current_
-quallfler on the current dlsk. If the file is not found a |
o File ? : I
“messaygye is produced. The 1nformatlon ~is 1in the following form:= -
. " current flle _ load ' * execution length  start
'~qualifier : lock FILNAME address address 1in bytes soctor
example, the lnformatlon 'onuthe'files on the cxample catalogue
- could be T B . B i
-+ £BASIC' €000 C2B2 01000.002‘“
¢ ELISP 2800 2800 02000 012 ... -
©s:  ZOMBY 3000 C2B2 . 00312 032 -
EXhC <s> E._]-
: -?his command reads the bytes from the file <s> in the current'
-, qualifier on the current dlsk as if they cane from the Leyboard. Ift
the flle is not found a - . b . o
: ‘Pile ? _ o _ IR
.gmessage is produced. The flle is automatically closed after all ‘the
bytes. in it have . been ~read. EXEC uses calls to OSPIND 0OSSHUT and
'OSBGET. . o R B C
If the command is not one of the above, then it is treated as a RUN
" command file name.in quallfler space of the disk in drive 0. This is
 when the <(g)2 string -is the most useful:; assuming the existenca of
EDIT: "fred" If the command can not be found'

;LIEDIT, 13 a valid command.
as o R
. _ Command ? ' - .
is produced. With the example cataloque, valld commands are BASIC or_

7 LISP, which will be loaded and executed.

Error messages

_ Disk error 08 (clook error)

'ffDurlng a dlsk raead operatlon a. clock blt was m1551ng.

Dlsk error OA .(1ate DMA)

_'Durlng a dlsk transfer tne processor dld not reqoond fast enough Most‘
illkely due to a faulty dlsk lnterfaoe card. .

: Dlsk 2rror OC (ID fleld CRC error)

lehe .cyclic

”from that stored on the’

Dlsk error OE (data

redundancy check derlved from the data read back dlfferedf

disk.

CRC error)

. The cycllc redundancy
from that stored on the

bisk error 10

check derlved from the data read back dlfferedk
dlsk durlng a dlsk read.

(drive not ready)



_ 'During a transfer the disk stopped rotating. Generally a bhadly
. insertad disk. .

-

Disk error 14 (track zero not'fpund)

Contreller failed to find track zeto. Generally an unfofmatted_disk.

Disk error 18 (sector not found)

COnttoller failed to find required sector. Bither a corrupted or an
unformatted disk.

FORMATTING

A format program is supplied which has the wrong execution address to
pravent it from being RYUN. The format file should be 1loaded and the
disk removed !!!. The disk requiring formatting should be inserted and
checked with CAT, Typae GO 2E00. The program proapts you with a
nessage, and you must then type the characters ¥, B and S, with no
mistakes, before the formatter will operate. The program initialises
the entire disk and clears the catalogue, then verifies the entire
disk. If an error occurs during verification, the Fformatter should be'
tried a. few more times. A protpcted disk w1ll produce a

Disk prot. : '
massayge.



]

Technical Description

The DOS supports two single~density single-sided, (or oOne
single-density double-sided) minifloppy drives. It uses an Intel 8271

floppy-disk controller device. Both drives must be of the same type.
Each disk provides on-line storage of at least 87 kbytes; the maximum
possibhle storage is 348 kbytes, using two TEAC FD50C drives. A maximum
of 31 catalogue entries is allowed per disk surface. A file consists
of a contiguous number of sectors on the disk, sach sector being 256
bytes long, and there are 10 sectors per track. A soft sectored disk
is used incorporating a sector stagger so that files may be read in
the ~ minimum number of disk revolutions and track steps. Retries are
automatically initiated when reading a sector, and only after the
tenth error will a disk error be generated. When the disk is started
the catalogue is copied into memory, and this catalogue is assumed
valid while the disk is still 'ready': thus, reading successive files .
reguires as 1little . head movement as possible. Changes made to the
catalogue cause it to be written out to the disk.

Transfer between the floppy disk controller and processor is
synchronised with the NMI (non-maskable interrupt), which will occur
every 64 microseconds for data transfer between memory and a disk. The
data transfer interrupt uses between 48 microseconds and 56
microseconds of processor time, the average for a read being 48 and
5/256 of a microsecond. The average for a write is 51 and 5/256
microseconds. To achieve this speed a volatile execution block has
been used 1in page zero, so page zero should not be loaded from disk.
Wwhen a file is loaded, all sectors are loaded from a disk couplete.
The disk - rotates six times per second, and the scctor stagger iz +3,
so .that the time to load a file of 2 tracks {5k} is about 1/2 second.
The floppy disk controller automatically unloads the head after 10
revolutions have occurred with no further access requests from the
pProcessor.




Sequentlal FllPS

'7'The Doa entry p01nts 1nvolved w1th sequentlal fllh" Arsi-

OSFIND prepare fllP for sequentlal access
OSSHUT - close file, releaszs buffer, tidy up
QOSRDAR read parameters of some open file
OSSTAR ~ update parameters of some open Flle
- OSBGET read byte from file

'OSBPUT ~write byte to file

| At any one time there may be ¢EVEral soquantlal files active, in ﬁhiS“

”.[‘DOS up to five. These active files will each have a one byte internal

“name which will be referred to. as a "file handle". Handles are
~allocated by OSFIND, cancelled by 0SSHUT and passed as arguments to
. all ‘other routines. Proper file handles are all non zero: use of Zero
.~ as. a handle causes some of the routines to perform special functions.
. An- open Ffile has. various -status information associated with it,
-_including'—' IR T ' S - o

“The sequentlal QOlnter P (called PTR by BKSII}
The file extent. E (called EXT by BASIC)
The file region - R o o

The file is viewed as a row of bytes labelled 0, 1, 2, 3, .... . The
.+ sequential pointer holds +the number of the next byte to be read or

- updated. As- 0OSBGET and OSBPUT access bytes of the File, they increment
P, which 'is a three byte value. The file extent E is another three
byte value which holds the number of characters stored in the file.

" B=0 indicates an empty file -and when E=P an attempt to go further

-onwards will ' return an. end of file marker and subsequently cause a
~'"BRK'.- The region R is used when putput is sent to a file. When a new
“file 1is created a region of disk is set aside for it. The new £ilé
will have an extent of 0 and R will show the size of the disk block

~allocated. As bytes are written to the file ® is increiaented and when‘

‘E=R the file is full and no- further bytes may be added. R is always a
multlple of the disk sector size (256 bytes) and cannot subsequently
- be changed (files cannot be extended). When a file 1 is SHUT any unused-

e gectors are released. It w1ll always be the casa that

0 (=P <(=E<K=R
~and R is a multlple of 956

OSRDAR - and OSSTAR prOV1de-a means for interragyating P, E and R, and

gr updating P. The ability to change P gives the uscr random access and
" update . capablllty for sequential files. If P is sect beyond the extant

of a file using OSSTAR the space  in the file from it's old length to
‘it's new will be fllled with hex FF byt

:”f_osgpum writes bytes to a file. On entry A holds the hyte to be written'

and .Y holds the handle. If P=1 the file is full, and O3SBPUT closas the

- file and executes a 'BRK'. Otherwise byte.P of the file is updated and

‘then, 1if P=E E and P ara incremented else just P is incremented. In
the normal case when bytes are being added to the ond of the file PTE.:

OSBGET reads bytes from a file. On entry ¥ will heold the handlb. I1E.
P=E there are no more bytes in the file so OSBGET sets the carry flag
- and returns hex FF, a second attempt to read at nond of File causes a
- '"BRR'. oOtherwise OSBGET puts byte P of the file into A, increments P
and raturns with the carry flag clﬂar : :
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Both OSBPUT and OSBGET hehave specially if used with a file handle of
zero. OSBPUT writes to the output stream using OSASCI and OSRGET reads .

from the input stream using OSECHO. Note that it is legal to use calls

to both OSBGET and OSBPUT for a single file, but that eXcessive use of

OSSTAR to update P may cause a lot of dlsk transfers.,

.- DSSHUT closes the file whose handle is in Y. This involves writing out
. any buffers that contain data that has been changed, and updating the

main disk catalogue to show the length of the file. A zero handle in Y
W1ll cause all sequential files to be closwd.:'

OSFIND opens files for 1nput or output. ‘To call OSFIND, it is
necessary to provide a block of store containing the file name

‘(terminated by hex 0D, carriage return). Two bytes in page zero point

to this block, and the X register contains the addruess of the pointer..
If the carry flag is set the file named must already exist and B and R

-will be set to its actual size. If the file is not present on disk.

then OSFIND will return 0, this gives. the user a way to detect whether’

~a file exists or not.

If the carry flag is clear and a file with the given name already-
exists, the old file will be used, but with E set to zero initially.
The result of +this will be that the data in the old file cannot ba

" aceassed, but the region of the new filé will be the same as the old.

If the old file was protected, OSFIND will fail. If no olad file

‘existed a new  file is c¢reated with T set to zero and R given the
rdefault value of 4096 bytes. If there is not enough room on disk, then

a 'BRK' is taken. If the user needs to control the size allowed for
files (for instance requiring more than the default size), then the
files should be pre-allocatad by using SAVE so that OSFPIND does not
create them. Hote that file names in OSFIND are modified by the
current drive and qualifier. ' ; -

The region of store from $2200 to $27FF is usced for sequential file
buffers and control blocks. To reduce chance of Jdisk corruption, the
software maintains checksums on- this memory, causing a ‘BRK' if a

check fails. In this event the safest thing to ¢do is start Efrom

hardware - reset, but in most cases it should be safe to shut files
first. An unrpccmmended but possibly good action would be to set byte
$00C0 to 0, which would cause files to be forgotten without rhanglng

' . the disk.



