



































‘Single or dual diskette attached to channel 7.

Upper case only or upper/lower case keyboard attached to
channel 2.

15 or 30 line RMTU with 74 or 04 end refresh code .
attached to channel 8. ' '

SPD 10/24 Required Hardware

The following hardware is required for operation of SPD/DOS on

an SPD 10/24,

Single or dual diskette attached to channel 7.

Upper case or upper/lower case keyboard attached to
channel 2.

Standard 10/24 RMTU.

SPD 10/25 Required Hardware

The following hardware is required for operation of SPD/DOS on

an SPD 10/25.

Single or dual diskette attached to channel 7.

Upper case only or upper/lower case keyboard attached
to channel 2.

Single or dual display (display zero is the one used).

SPD 20/20 Required Hardware

The following hardware is required for opera;ﬁion of SPD/DOS on

P
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SECTION II

OPERATION OF NUCLEUS

MANUAL LOAD PROCEDURE

The nucleus is loaded from the diskette by following the diskette
standard boot procedure. Load any SPD/DOS diskette into unit
of a single or dual diskette and depress the boot button. The

nucleus will be loaded automatically.

Note: If a diskette fails to.boot, its bootstrap record may have
been destroyed. If it will boot only with WRITE PROTECT pressed
then Track 2 has become deformatted. In either case, reformatting
with the N option (see FORMAT wutility) may be used to ”res‘cue”

such a diskette.

The format of the nucleus display is as .shown by the example in
Figure 2-1. From this it is seen that the file directory is
displayed on the screen using one line of display for each active

file,















two characters of names should be kept unique if the two letter abbrevia-

tion method is to be used to load the programs.

KEYBOARD ENTRY OF NUCLEUS COMMANDS

When the nucleus is booted in, the cursor is visible and the keyboard
unlocked for command entry. The keyboard layout for entry of
commands is shown in Figure 2-2. It will be noticed that two
special function keys are employed. The left cursor‘key is used to
provide a backspace and erase function for error correction. The
LINE RETURN key is used at the end of a command to terminate

the entry.

FILE NAME FORMAT

In various places the commands employ references to file names. A
uniform format is used for such references as follows:

U.NAME U is a single digit either 0 or 1 representing
the unit on which the file resides. NAME is
the file name, up to eight alpha-numeric
characters. The unit number and its following
period may be omitted in which case the
currently selected unit is assumed.

NUCLEUS COMMANDS

Nucleus commands are those which are processed by the nucleus
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. L Set Log Mode

Following a manual boot, commands appear on the screen as they

are entered but are not printed. Use of this command in the form;
. L

causes log mode to be entered. In log mode all commands and

error messages are logged to the sysfem printer., Thus in order to

use the log command, a printer must have been configured.

.M Operator Message
When commands ‘are read from a batch source (cards, paper tape,
or diskette file) it may be necessary to pause to allow operator
action such as loading or unloading of media from peripheral devices.
The meséage command may be used to effect a delay for this purpose
as follows: |

.M TEXT
This command will cause TEXT to be displayed on the operator's
screen. TEXT may consist of any message composed from the
normal graphic character set. All processing is suspended until
the space bar is pressed at which time processing resumes by
reading the next command. Note that it is possible to enter the
.M command in keyboard mode, but its only meaningful use occurs

in the context of batch entry of commands.
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specify that writing to the diskette is performed with the verify

(reread check) option. Use of this option slows down processing
considerably and experience has shown the need for such verification
to be minimal. Thus the use of the V option should be avoided if
possible. In particular, using the V option all the time '"to be sure"

severely degrades the performance of the DOS utilities,

ASSEMBLE -- Assemble Source File

The ASSEMBLE utility is used to assemble a source file to give an

executable object file. The form of the call is as follows:

ASSEMBLE, options <sfile>,<b>,<ofile>,<olabel>
AS,options <sfile>,<b>,<ofile>.<label>

<sfile > specifies the source program. If the prografn is in a
single file « sfile> is a normal format DOS filename: ;I'f
the source program is contained in more than one file,
<sfile>is given in the format:

<fname> .<dsnl> .< dsn2> ‘[-< dsn3 >]
< fname> specifies the ﬁame of all the files (which must be
the same) and the unit of fhe, initial file. < dsnl>< dsn2>
(and <dsn3> if three files are used) specify in sequence
the serial numbers of the disks cohtaining the files. As

shown, the parts of this parameter are separated by

periods.
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is left positioned following the first end of file (ready to write the
next file). Error writing external medium is signalled if the tape is

offline or the formatter is switched off or a write error is encountered.

Punched Card Input (CR or CP)

On the ca’rvd reader, the deck is loaded into the hopper and the RESET
button pressed. On the reader-punch the deck is loaded into the primary
(rear) hopper and the reader reset. Following reading the last card

(.E end of file), the card must be runout manually on the reader punch.
Error reading external medium is signalled if a checksum error is
detected in an object deck. Other card reader errors cause COPY to

pause for appropriate operator intervention.

Punched Card Output (CP)

The printing-reader-punch must be cleared and reset before starting.
Blank cards are fed from the secondary (front) hopper. In the case of
object files for unsegmented programs, the output includes a bootstrap
loader, This loader is compatible with the reader-punch or the card
reader. It uses the same device address as the punch unless a fourth
digit is given on the device specification. For example, .CP36 specifies
a file to be written to the punch on channel 3 with bootstrap loader for

device address 6, Error writing external medium is signalled if an
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COPY, 0. MT3,.CT4, LQ
An object file is copied from a magneﬂc tape on channel 3 to a cassette tape
on channel 4 with output label LQ. |
CO,D $.Q,1.XY. RS
The data file named Q on‘uniiy: zero is copied to unit one where it is named
XY with label RS.
CO,s . TRP, XF
iA paper tape source file is copied from‘a_tape reader on channel zero to’a
new file XF' on the currently selected unit. The label will be taken from the

first image of the tape.

Following a copy to a paper tape punch (for example on channel 6)

CO,0 1.X,.PP6 |
the verify option may be used as follows. Manually remount the tape on a
paper tape reader on channel 1, ‘and verify the ‘copy by:

CO,0V 1.X,.PRI

CREATE -- Create Data File

'The CREATE utility is used to establish a new data or source file. The
form of the call is as follows:

CREATE,options n , m , file , label
- CR,options n , m , file , label

n is the number of contiguous tracks to be allocated to the data file, All

sections of the file are initialized to hexadecimal ZEeros,

m is the sector interlace factor. It should be set to zero or some odd

decimal value in the range of 1 to 31.
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Exactly one of the options D, O, R or S must be used to specify the

type of file to be copied.
Examples:
DCOPY,RE AFILE,1

The relocatable file AFILE on the curré,ntly' selected unit (presumably
unit zero) is copied to unit one with the name and label unchanged.

Any previous relocatable file AFILE on unit one is erased.
DCOPY,O, ABC,DEF

The object file ABC on the currently selected unit is copied onto the

same unit with the new name DEF and its original label.
DC,DV 0.Q,1.XY,RS

The data file named Q on unit zero is copied to unit one where it is
named XY with label RS. All write operations are performed with the

verify option (reread check).
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EDIT -- Edit Source File

vThe EDIT utility is used to update existing source files and create
new source files. The editing process is interactive and screen
oriented, This EDIT is used online in keyboard command mode. For
updating source files in batch mode, the UPDATE utility should be
used. The form of the command to edit én existing file is:

EDIT, options < ifiles> , < ofile >, <olabels

ED, options < ifile> , < ofile >,< olabel>
<ifile> is the name of the existing input file.
<ofile> is the name of the new output file to be created.
<olabel>is the label of ofile. Note that the < olabel >parameter is

required.

To create a new file, the command is:

EDIT, options < , ofile 5> ,< olabels
ED, options <, ofile 5 , <olabels

If this form is used, then any editor operation which would read a

record from the input file reads a blank record instead.
A third form of the command specifies only one parameter:

EDIT <ifile >
ED <ifile >
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DELETEx*
PAGE

COPY
LINE

DUP
FIELD

DUP

TAB .

INSERT
LINE

DELETE
LINE

ERASE*
SCREEN

‘The current screen information is discarded and data

read from the input file to refill the screen.

The top screen line is written to the output file, the
remaining lines are rolled up one line and a new line
is read onto the bottom of the screen from the input

file,

Characters are duplicated from the previous line until

the next tab stop or end of line is encountered.

A single character is duplicated from the previous line.

This key repeats automatically if held down.

The cursor is moved to the next tab stop. Intervening

characters are not affected.

The top line is written to the output file. Lines above
the current cursor are rolled up one line and a new

blank line appears on the cursor line.

The cursor line ié deleted, lines below are rolled up

one line and a new input line is read onto the bottom of

the screen.

The screen is erased (blanked) from the current cursor’

position to the end of the screen.
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Keyboard Layout for EDIT (10/20 and 20/20 Upper Case Only Keyboard).

Figure 3-3.
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Examples:

PA,DC ¢
The currently selected ﬁnit is packed in place., Only active data and
object files are retained. Any source and relocatable files will be
eliminated.

PACK 0,1
All active files are copied from unit zero to unit one. Any files

previously written on unit one are lost.

RASSEMBI, -- Relocatable Assembler for Source Files

The RASSEMBL utility is used to assemble a source file to give a
relocatable file. The relocatable file is prepared for later processing
by the ASSEMBLE utility. The form of the call is as follows:

RASSEMBL, options <sfile> , <b >,< rfile> , < rlabel >
RA, options < sfile >, < b> , < rfile 5, < rlabel

<sfile > specifies the source program. If the program is in a
single file «sfile >is a normal format DOS filename. If
the source program is contained in more than one file,
<sfile> is given in format:

<fname> <dsnl> <dsn2sk dsn3s]
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If, during the relocatable assembly, a disk must be mounted,
a pause will occur for mounting. The disk containing the work file

relocatable file and RASSEMBL load file must never be reloaded.

RASSEMBL requires a D (data) type work file to be established

prior to initialization of the relocatable assembly. The file is called
WORK ~andvmay be conveniently created using the CREATE utility.
The minimum size is 6 tracks. The number of s‘ymbols and cross
references which can be handled is a function of the size of this work

file as shown in Table 3-2.
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Standard symbols do not count towards the limits shown in

Table 3-1.

Display Messages

A one line display is active throughout the relocatable assembly,

The first forty characters contain the version number identification for

RASSEMBL. The remaining twenty-four characters are used to display

various messages as follows:

INITIALIZATION

PASS: 1 REC: nnnnn ERR:

PASS: 2 REC: nnnnn ERR:
CROSS REFERENCE ERR:

TERMINATION ERR:

mmim

mmim

mmm

" MOUNT UNIT=X DSN=nnnnannnn

Displayed during the relocatable
assembly initialization process.

Displayed throughout pass one.,
nnnnn is the number of the current
record. mmm is the number of
lines with errors detected. Note

that not all errors are detected in

pass one.

Displayed throughout pass two.
nnnnn is the record number, mmm
is the number of lines with errors.

Displayed during cross reference
table output. mmm is the total
number of lines with errors.

Displayed during relocatable
assembler termination processing.
mmm is the number of lines with
errors.

Displayed during pause for disk
remount in the case where the source
program is split over more than one
diskette. The required diskette
should be mounted on the indicated
unit and then the space bar pressed.





















T™M,L 3
The directory (first record of each file) of the tape on channel 3 is

listed.

UPDATE -- Update Source File

UPDATE is used to update a source file. The update data is taken
from the current input device (cards, tape, file or keyboard) depending
on the current mode. Unlike EDIT, UPDATE is fhus suitable for
batch mode file amendment. The form of the command is:

UPDATE, options < ifile> , < ofile >, < olabel>
UP, options < ifile> , < ofile> , <olabel>

<ifile >is the input source file to be updated.

<ofile > , < olabel > specify the name and label of the output file.

The following is a list of possible update commands:

$=C comment
C is a single character which will be treated as $ (the update command
signal character) from now on. In this description of commands, $

stands for $ sign or any character substituted by a $=C command.

$*any desired comment text
This command may be used to insert comments into an update. The

line will be ignored (except for printing if the L option is set).
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Examples:

UPDATE, L IN,CUT,NEW

NEW LINE

$,23

$26,28

$30

$DONE
The source file IN on the currently selected unit is updated and the
output written to source file OUT with label NEW on the same unit.

The new file consists of NEW LINE followed by lines 1-23, 26-28,

30-end from the old file. All update input is logged to the printer.

UP,E 1.X,1.X
Source file X on unit one is updated. The output replaces the old file
with one of the same name, the old file being erased. The output label

is blank.

VERIFY -- Verify File/Diskette Label

VERIFY is used in batch (cards, tape, file command input mode) to
verify that a diskette has the expected DSN (i.e., that the correct
diskette is loaded). The command is:

VERIFY <unit> , <dsn>
VE <unit >, <dsn>
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Examples:
VE 1, DISK@5

Verify that the diskette on unit one has serial number DISK@5.

VERIFY,S 1.K,LM

Verify that source file K on unit one has label LM.

XDISK -- Examine Disk

XDISK (examine disk) is used online in keyboard mode to inspect and
modify diskette data at the sector level. The command is:

XDISK, options
XD, options

The display includes the following:

UNIT-X Current unit, may be modified by entering U followed by

a single digit.

TRACK-XX Current track, may be modified by entering T followed

by two decimal digits.

SECTOR-XX Current sector, may be modified by entering S followed

by two decimal digits.
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W is keyed to set the buffer from the display and write the sector
data to the currently specified sector. The alarm sounds if a unit

error (status not zero) occurs.

H is keyed to obtain a hard copy replica of the current screen on the

system printer.
X is keyed to cause return to the SPD/DOS nucleus.

Z is keyed to clear the sector data area of the buffer to hexadecimal

zeroes.

The following letter options are recognized by XDISK:
F Full buffer. Normally the display includes only the 128 byte.
sector data area. Specification of the F option causes the

entire 256 byte diskette buffer to be displayed.

v - Verify. Writes performed in response to a W command are

performed with a reread check (verify).

Examples:
XDISK

Enter XDISK, writes will not be verified.













Jaaaa

" End ZAP run. The output file (if any) is closed and
_control returns to the nucleus.

Get effective address., The contents of the current
address is treated as a one-word instruction and its
first level effective address is set as the current
address. Command error is signalled if more than
five levels of indirect addressing is encountered.

- Image. The current core image is physically loaded

into core but not started. ZAP terminates processing
and the machine waits with the core image loaded. The
machine waits in a disabled spin with the core image.
The output file, if any, is closed before the wait
occurs,

Control is passed to location aaaa (3 or 4 hexadecimal
digits), in the current core image. The output file,
if any, is closed before the jump.

Control is passed to the program entry point as read
from the input file. Valid only if an input file parameter
was specified.

Jaaaa, options parameters ‘ : ;

Pass control to aaaa with options and parameters made
available to the program just as if a nucleus load
command had been given (with Jaaaa the program name).
Options and the comma may be omitted if no options
are to be specified.

J, options parameters

Lisn

As_above,"but control is passed to the program entry
point read from the input file.

The segment whose number is given (2 hexadecimal

-digits) is loaded into the current core image. If sn is

omitted the main (or only) segment is loaded."

Mdddd, dddd, . . . dddd

The current location and following words modified to
contain dddd (4 hexadecimal digits). The current
location is then incremented to point past the last
word specified.
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command if any such areas are to be modified.

ZAP uses a ’scratch area (track th) on unit zero 'tr‘o store the current
core image, thus unit zero must not be write protected. Neither the
utility programs nor the nucleus disturb this image (except on a manual
boot). Thus if ZAP errors out, it may be restarted without losing the
core image being worked on although segments already stored ‘with S

commands may be lost.

The following letter options are recognized by ZAP:
A Alternate work file. This causes unit one to be used for

the work file area on track two instead of unit zero.

E Erase. An object file with the same name as the output
file will be erased before starting, otherwise this is an

error.

v Verify. Perform all disk writes with verify (reread

check) option.

Examples:

ZAP GAME
L

A300

M6161

S

E
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ASSEMBLE Error Codes

AS@1
AS@2
AS@3
AS@4
AS@5
AS@6
AS@E7
AS@8
AS@9
AS1¢
ASll
AS12
AS13
ASl4
AS15
AS17
AS18

AS19

AS2¢

AS21

AS22

Error
Error

Error

Error

Error
Error
Error
Error
Error
Error
Error
Error
Error

Error

Error
Error
Error
Error
Error

Error

opening source file.
opening source file.

opening source file.

opening source file.

creating object file. .

creating object file.
creating object file.
creating object file.
creating object file.
creating object file.
opening lwork file.
opening work file,
opening work file.

opening work file.

" Work file size less than 6

reading source file.
reading source file.
reading source file.
i'eading source file.
writing object file.
writing object file.

A-3

kSearch check

Read check.

- Unit inoperable.
File not found.
Search check.
‘Read check.

Unit inoperable.
Duplicate file néme.
Write protect.

File area full, -

Search check.

Read check.
Unit inoperabile.
File not found.
tracks.
Search check.
Read check.
Unit inoperable.
Missing end of file,
Search check.

Write check.









COPY Error Codes

Ccop1
CcOog2
Ccog3
COg4
coés
COgé6
COp7
cogs
CO@9
CO1¢
col1l

CO12

cO13

CO14
CO15
CO16
CcO17
co18
col19

CcO2¢

coO21

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error

Error
Error

Error

opening input file.

opening input file.

openiﬁg input file.

opening input file.

creating output {file.

creating output file.

creating output file.

creating output file.

creating output file,
creating output file.
reading . input file.

reading input file,
readin'g input file.
reading input file,
writing output file.
writing output file.
writing output file.
writing output file,

writing output file.

Search check.

Read check.

Unit inoperable.

File not found.
Search check.
‘Read check.

Unit inoperable.
Duplicate file name.
Write protect.

File area full.

Search' check.

Read check.( |

Unit inoperable.

Missing end of file.
Search check.

Write check.

Unit inoperable.
File area exhausted.

Write pr otect,

reading external medium,

writing external medium.
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NUCLEUS Error Codes

This section contains codes generated from the system nucleus. These

codes are prefixed by the letters NU.

NU@1
NUg@2
NU@3
NU@g4
NU@5
NU@6
NUG7
NUG@8
NU@9
NU1¢
NU11
NU12
NU13
NU14

NUl15

NU16

NU17

Error reading directory. Search check.
Error reading directory. Read check.

Error reading directory. Urﬁt inoperable.
Error reading label sector. Search check.
Error reading label sec£0r0 Read check.
Error reading label sector. Unit inoperablle.
Error opening object file. Search check.
Error opening object file. Verify check.
Error opening ‘object file. Unit inoperable.
Error opekning object file., File not found.
Error loading program. Search check.
Error loading program. Read check.

Error loading program. TUnit inoperable.
Error loading program. Improper object file format.

Error loading program. Wrong system or boot mode
program,

Error loading program. Insufficient memory on 20/20
or 10/24,

Error opening command file. Search check.
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NU18
NU19
NU20
NU21
NU22
NU23
NU24
NU25
NU26
NU27
NU28
NU29
NU3¢

NU32

Error

Error

Error

Error

Error

Error

Error

opening
opening
opening
reading
reading
reading

reading

command
command
command
command
command

command

command

file,

file,

file.

file,

file.

file. .

file,

Card reader not configured.

Tape reader not configured,

Command format error.

Error writing label sector.

Error writing label sector.

Error writing label sector,

Error writing label sector.,
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Read check.
Unit inoperable.
File not found.
Search check.
Read check.
Unit inoperable.

Improper format.

Search check.
Write check.
Unit inoperable.

Write protect.















UPDATE Error Codes

UP1
UP@2
UP@3
UP@4
UP@5
UP@6
UP§7
UP@8
UPG9
UP1¢
UP11

UPl12

UP13

UPl14
UP15
UP16
uPrP17
UP18
UP19

uP2¢

Errof
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error

Error

opening
opening
opening
opening
creating
creating
creating
creating
creating
creating
reading
reading
reading
reading
writing
writing
writing
writing
writing

reading

input or merge fiie. Search check;
input or merge file. Read check.
input or merge file, Unit inoperable.
input or merge file, File not found.
output file. Search check.

output file, Read check.

outéut file. Unit inoperable.

output file, Duplicate file name.
output Afile. Write protect.

output file. File area full,

input or merge file. Search check.
input or merge file. Read check.
input or merge file. Unit inoperable.
inpﬁt or merge file. Missing end'of file.
output file. Search check;

output file. Write check.

output file, TUnit inoperable.

output file. File area exhausted.
ocutput file, Write protect.

command file, Search check.















APPENDIX B

N

FORM OF DISTRIBUTION
The SPD/DOS system is distributed as a single diskette with serial
number SPDDOS. The following files are present on this diskette.

ASSEMBLE Object file for ASSEMBLE utility.

CNFG Object file for CNFG utility.
COPY - Object file for COPY wutility.
CREATE Object file for CREATE utility.
EDIT - Object file for EDIT utility.
ERASE Object file for ERASE utility.
FORMAT Object fiie for FORMAT utility.
LIST Object file for LIST wutility.
PACK ' Cbject file for PACK utility.

RASSEMBL Object file for RASSEMBL utility.

RENAME Object file for RENAME utility.
TMOVE Object file for TMOVE utility.
UPDATE Object file for UPDATE utility .
VERIFY Object file for VERIFY utility.
XDISK Object file for XDISK wutility.
ZAP ~ Object file for ZAP utility.













