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1. INTRODUCTION

NAS-SEMBLER is a powerful disc<based editor/assamhler designed to give

the Nascom microcomputer user the facilities normally found on muon
larger and more expensive assemblers. It is intended for use on any
Nascom 1, 2 or 3 computer equipped with discs and the NAS-DOS disc
operating system.

NAS-SEMBLER consists of separate edit and assembler modules which can
access common  source, list and symbol table files. The editor is used
to prepare source programs in assembly language using the standard 280
instruction set. These programs can then stored on disc. The assembler
is used to process the source files to generate 280 machine code in the
form of an object file. The object file may then be loaded into memory

and executed in the usual way.

In addition to the 280 assembler module included in this standard system
there are alsc 6800 and 6502 cross assemblers available. These share
the edit module, and when used with the Nascom enable users to assemble
programs for the 6800 and 6502 microprocessors (a process known as

'cross-assembly! }. Cross-assemblers for other micr *OpPIrOCessors are under

development, including the 16-bit Motorola 68000,

NAS-SEMBLER is provided with translation facilities built into the edit
module which provide compatibility with the simpler ZEAP
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This manuai describes the use of the NAS-SEMBLER editor assembler
package. It does not set cut to teach programming in assembly language.
For further information on prograrming in assembly language the reader
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2. HARDWARE REQUIREMENTS AND PROGRAM CONFIGURATION

If your copy of NAS-SEMBLER has been configured for your system by your
dealer you can ignore this section of the manual. Move on to the next
section, which provides a simple example of the use of the editor and

assembler features of the systen.

2.1 Harduare

The minimur hardware reguirements for use of the NAS-SEMBLER pr'ogr'amsl
are as follows:

Nascom 3, 2 or 3

16K R4M memory

Nascom single disc drive
NAS-3YS 1 or NAS-SYS 3 monitor
NAS-DOS disc operating system

The system may optionally contain a hard copy printer.

2.2 NAS-DOS location and memory available

As supplied NAS-SEMBLER is intended for use with a standard NAS-DOS
stored in EPROM at location D000 hex. If the NAS-DOS is located in any
otner position the following changes should be made:

1. Editor
1020 to jump to the start of the NAS-DO3

Modify locations 101E

Modify locations 1021 - 1023 to jump t& the DOS
Modify locations 2641 - 2643 to jump to the DOS ARH

2. 780 assembler
Modify locations 101E - 1020 to jump to the start of the NAS.DOS

Modify locations 1021 - 1023 to jump to the DOS
Modify locations 3287 - 3289 to jump to the DOS ARH

If you are using NAS-DOS in RAM you must make one other change to both
the editor and the assembler to avoid the routine which normally rinds
the top of RAM memory over-writing NAS-DOS itself. In the case of the
editor this means modif‘ying locations 1003 - 10DB to 21 11 hh, where
hhill is the address of the top of memory to be used by the editor. The

same bytes should be inserted in the assembler, but at locations 10DB -
10DD rather than at 10D9.

You can make these modif‘icatlons by loading the programs into memory
{one at a time of course!) using the HAS-DOS JL command and Lhen using

the NAS-SYS command M to modify the locations. The programs can then be
saved by executing them at 1000 (E1000) and then typing COPY,



2.3 Printer support

NAS-SEMBLER is supplied with a built-in software driver for a printer
connected via the serial (RS232) interface and using a printer ‘'busy'
signal. This driver will suit most serial printers, but in case changes

are required (eg for printers using the linefeed rather than carriage
return for a newline) the source of this driver is contained in Appendix

3 -

If you are using a printer with a parallel (Centronics) type of
interface this should be connected to the Nascom using the information
contained 1in Application Notes AN-D005 and AN-0006. The software for
this type of printer can be incorporated by loading the file OPPRINT*
from the disc supplied. A 1listing of this driver is included in
Appendix 2, and the source is stored on disc in the file TPPRINT.  You
can incorporate this permanently in the editor or assembler by saving
the program aftér loading the driver. You can retrieve the original
serial driver by loading the file UHPRINTY.

The software for controlling the printer is located at 102A& hex in bhoth
the editor and assembler. If you reguire some alternative software to
suppoert another printer you can insert your own routines at this point -
there are 50 (decimal) bytes available. If you wish to incorporate this
alternative driver permanently in NAS-SEMBLER you can do this by saving
NAS-SEMBLER or disc after loading the driver routine. You can see how
the printer driver functions by referring to the listings in appendix 3.

Remember ¢hat if you save a driver on disc and then load this into
memory a whole sector (256 bytes) will be loaded. If you 1load this
directly over the editor or assembler you will over-write part of that
prograr! You should therefore load the driver, copy it to empty memory,
load the program and then copy the driver back into the program. The
files OPPRINT® and CHPRINT* have been saved with the relevant parts of
the programs, so this precaution is not necessary in the case of these
routines.

* NB
Files OPPRINTE and OHPRINTE are intended for use with the editor.

Files OPPRINTZ and OHPRINTZ are intended for use with the Z80 assembler.



3. HOW TO GET STARTED

NAS-SEMBLER is a very powerful package, which by definition means that
it has a very wide range of operating commands. It will take you some
time to get to know how to exploit all these to best advantage. There

is no susbstitute for careful study of the manual in order to fully
undrstand the gvstem, but to help you to underatand the hasic facilities

to start with we w1lJ work through a simple example.

Suppose we take the example of a program to perform hex to ASCIL
conversion, as described on page 7-2 of Leventhal's '280 assembly
language programming' (Osborne/MsGraw Hill, Ref- 1}). This program

P

LD A, (2000H) ; Get hex digit

ADD A,90H :+ Develop extra & and carry
DAA

ADC 4,40H ; Add in carry, ASCIT off'set
DAA

LD (2007H),A ; Store ASCII digit

SCAL MRET ; Return to NAS-5YS

First we must c¢reate this text in memory, and then a disc file. To do
this insert your NAS-SEMBLER disc in drive O and type

1E:EDIT

The editor will be loaded from disc and will be executed. When the Ok
prompt appears you could type

{reply YES when asked if you are sure) in order to make sure there is no
data present. This is not really necessary when c¢old starting the
editor, but serves as an example of how you could clear the data area in
future when there is a file present.

NEW is a ‘'command', which we can issue since the editor is currently in
command mode, An example of another command is DIR - try typing this,
M e
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0) in a similar way to the 1D command of NAS-DOS.
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Returning tc our example, we have already typed in most of this for you,
and it is contained in the file TDEMO. To load this ready for editing

LOAD TDEMD

To enter text in an empty data area, to insert text in the current file
~ 1-.-\ el Al visavnmend 4 T A A e st A lnfﬂﬁ{-l vt o Llm e Ty
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this by typing the command EDIT. You should now be in edit mnde, and
you can now proceed to view, complete and correct the demonstration
program. Now that you are in edit mode you should have the program
shown in figure 1 in uemory. The first 15 lines will be displayed. If

o Sl st e s manaTTad s
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reveal the remainder of the program. The cursor up key can be used to
scroll back to the start, or by pressing CIRL/G you can return
immediately to the beginning of the program.

TL e b P N Lo_d Al _—d oo 1o oo FaFal T =
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SCAL MRET instruction. You can add this to the end of the data by
moving the cursor to after the last line (cursor down, or more quickly
type CTRL/J). Now type in the missing line - but type a space in the
first column to indicate that there is no label. The editor will

etain a tidy listing. Now type in the

r
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SCAL MRET and press the ENTER key.

Next you will see that we have ommitted the first DAA statement. You
can insert a line by placing the cursor at the start of the line before
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insert a line containing only the ';' symbol - if you press ENTER you

will have inserted a blank comment line. In our case we should press
the space bar, to clear the label field, another space to tab to the

operand field and then type in the DAA instruction, followed by the
I:"M'T'F"D lrony

e f\\-J‘

The next mistake is in the first line of the program where the address
is typed as 40H rather than 2000H (we copied the example too closely!).
To edit this line we place the cursor on that line and use the NAS-3YS

aditar in ths nareasl way A anrrnant Fhae micotkalra ¥: MIIST nracs ENTER
Py [ ) ke AL e “MJ LTS Tt ok R et e R LR Ly el e hed W e Tl 3 AN e r’ﬁ St B Bt A W e ek L

e R L) |

to effect the change.

The final mistake is the rubbish contained in the third comment line -

iet's just delete the line. To do this place the cursor on that line
and ‘hrm {CTRL /K

We have now completed the program, and we wish to save it on disc.
First we must terminate edit mode and return to command mode. To do
this use the ESC key (shifted ENTER). To save the file type

SAVE TDEMOZ

We could have used the original name TDEMO, which would have resuited in
the usual NAS-DOS 'Overwrite - sure' prompt.

Now that the editing is complefe we wish to assemble the program. You
can call the assembler direct from the editor by typing

1280

Most assemblies will be done in MODE 1 (save in memory image), and this
is the default assembly mode. Now we need to specify the output
required. We will simply list to the screen, so type Oi. The assembier
will default to 54 lines per page to suit a printer with 66 1line per
page fanfold paper. So that we can view the output on the screen we
should type LINES 18. Now we can request the assembler to assemble the
program - to do this type

P2 TDEMR

Actually as we have just been editing this file we could have ommitted
the file name and Jjust typed



P2

The assembler will now proceed to assemble the program and list it. The
listing will pause after the screen fills; pressing any key will resume
listing. The ESC key can be used at any time to terminate the assembly.
If you made any mistakes in correcting the program you may have errors.
You can invoke the editor again simply by typing EDIT. The editor will
be loaded automatically - press the ENTER key in response to the Edit?
prompt to go into edit mode (the current text file is still in memory,

TAATY, =& % (Macmeno. - < B

. oo PR - k-
and ¥ou neaed not on this occassion re-LOAD J.u;. Correct aily miSCaKes

and then use the /280 command to try assembling again.

You now should have an understanding of the principles of NAS-SEMBLER.

Ve suggest you read the remalnder of the manual to find out all the
fflani ] 3
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5. GENERAL FEATURES

The editor may be executed by typing
JE:EDIT
The assembler may be executed by typing

1E:780

Either car be cold-started if already present in memory by executing at

r  and saoarhloan
Z2nNg 3=

et HE RN

A number of features are common to both the editor
programs, and these are described in this section of the manual.

4.1 General commands

0044
This causes a copy of the current (EDIT or Z80) program to be saved on

the current disc.

DAS
This command cause a return to cold start NAS-DOS.

T OTRITWY

Ll NCD
Sets the number of lines to be printed on each page. Set at 5S4 for 66
line fanfcld paper as the default. For screen output use the command
LINES 18 (the space is obligatory in the assembler). Note that listing
of assembly pass 2 1listings (L files) from disc will use the LINES
command value active when the asseitbly was performed, rather than the
current value.

LIST Ifile n
This provides a listing on the display of a pass 2 listing (Lfile) file
on the current disc. If n is specified then the listing begins at this

page of the listing. Note that the first page of the listing is page 0!

LLIST Lfile n
Performs the same operation as LIST, but output is directed to the

e TaiBatv=tal
Hl Ad Il w

MDN
This causes a return to NAS-SYS.

o

This command causes the text and symbol table areas to be cleared. You
will be prompted with "Sure?" to avoid accidents - type Y if you wish to
proceed with the clearing operation.

an

Causes the previously used text file to be made accessible again in
memory. This can be used to cancel a NEW command, but since it is a
command based on memory (not disc) data it is only effective if the text
area has not been over-written in memory. WNote that you should only use

this command if a text Pfile is present in memory.



?
Tnis command displays the amount of memory space remaining (in decimal).
1280

This command causes the editor program to terminate and control to be
transferred direct to the Z80 assembler,

4.2 Disc Commands and file names

The NAS-SEMBLER editor and assembler contain their own commands for

peEr form Ting disc access operations. The normal NAS-DOS commands pr‘BIlXSO
by ] are disabled while in NAS-SEMBLER,

NAS-SEMBLER uses an obligatory file naming convention to distinguish
between different types of file. This consists of a prefix letter

3 s L %Y Faln warma mm e TT e
SPECLIYINE U8 11ii8 LYDE 45 I0L1I0WS =

Listing file from pass 2 of assembler
Object code file
Symbol tables

Tawt (a~tivmnacd 247 A
ATAL \IOUNNE S adlag

=S Wor

All files accessed by the NAS-SEMBLER system must conform to these
conventions.

DISC n
Select disc number n for future disc access

DIR
Display the disc directory on the screen

LDIR
Display the disc directory on the printer

LOAD Sfile Tfilel Tfile2 ....

Loads the files into memoryfrom the currently selected disc drive. The
Ifiles may be of type source and/or a single symbol file. Note that
source text files will be appended to the end of any current source file
an that. the command NEW should he used firaet if required,

SAVE Sfile Tfile
Save the current source and/or symboi file

DELETE filel File2
Scrateh the specified files from the disc directory

iTile

If the file name begins with O then the file is treated as an object
file and loaded into the appropriate location in memory using the object
loader (see MODE in the assembler manual). If this would invoive
overwriting the editor itself the message "Can't" will be displayed and
the editor will be aborted. When loading is complete the program waits
for a key to be pressed; if this is ESCape the program returns to NAS-
SYS, otherwise a Jmmp to 1000 hex is performed. If the filsname doas



not begin with T, L or 8 it will be loaded and executed as a normal
machine code file.

/280
As described above this command will cause the Z80 assembler to be
invoked from within the editor.



:10:

5. The NAS-SEMBLER editor

5.1 Edit commands

_____ ditor, inecluding those described in
section 4, can be abbreviated to the first two letters and a full stop.

I‘D

A1l commands issuad from the

A number of edit commands make use of line numbers. Wnilst the lines
themselves contain no line numbers the line window at the top of the
screen indicates the line numher of the first line of test displayed on
the screen. You may therefore note when in edit mode the lines to be
operated upon before returning to command level and issuing the
appropriate command.

DEIETE a b
Delete line numbers a to b in the text.

THST e

Ll B D

Deletes any symbol table in memory

EDIT
Enter text edit mode, and display one page of text starting from the
topmost line (see 5.2 below).

n EDIT
Enter edit mode and display cne page of text starting at line n.

EDIT string
Enter edit mode and display one page of text starting from the first
line containing the character string specified.

n EDIT string

Lt v mrdd b mmdas AvA P T - At ot ant T e v tl’\

e ] L ra—T ANy Al Ll ar - b AL &

P
rrence of the string specified.

o Tinea
I L WL § Thdadl b LRI [~ TP LS T e e

A4
containing the n'th oce

INSERT a b
This will cause 'a' blank lines to be inserted before line number 'b' in

the tavt
L B

Wil e

nPUTab
Transfer line numbers between 'a' (start) and 'b' {(end) to a position

immediately before the line number 'n'. The target line 'n' must not be
between 'a' and 'b?,

9.2 Text editing

Soiirce taxt files for the Z80O ara

opcode, operand and comment.
labels should start at the beginning of a line and start with an
alphabetic character (A -Z). The remaining characters in the label
field can be A - Z or 0 - 9. The label must not exceed 6 characters in
length, Since the label cannot contain 3 space, pressing the space bar
will automatically cause the editor to tab to the opeoded field.
Similarly pressing the space bar in the opcode field will automatically
cause a tab to the operand field. This effect is automatically

ED

m\g&d in aur onlumns - 1Al
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cancelled if the character ;' has been used in colum 1 to indicate
that the whele line is a2 comment. MNote that the ';' is only recognised

in the label or opcode field if it is in the first column of that field.

Empty lines are not permitted. You may, however, enter 'blank comment’
lines, ie lines containing only ':;' in column 1.

No lire may exceed the length of a line on the display. Attempts to
type beyond this point will be innibited. HNote that ZEAP files to be
transiated should be truncated where necessary to avoid contravening
this condition BEFORE transiation is attempted (see appendix 3).

The following special key codes are used in edit mode to control editing
operations:

SHIFT/BS or CTRL/L or GRAPH/Q

Alternately locks and unlocks the shift key {ie toggles between upper
and lower case).

s IFT/~ SHIFI/~ BACK LF (H
411 the cursor control keys function normally. Note that the curscr

up/down keys also control scrolling.

_¢ e

CTRL/A
Delete all text After the line on wnich the cursor is located. For
safety this command must be typed twice.

CTRL./B

Delete alil text Before the line on which the cursor is 1located. For
safely this command must be typed twice.

CYRL/C

(ontinue search for string specified on entry to the edit when using the
EDIT string construction. If no further occurrence of the string is

S T,

found the command is ignored, otherwise the screen is adjusted so that

the line containing the string is at the top.

CTRL/D

Duplicate the current line.

CTRL/G

Go to the start of the text file.

CTRL/I

In=ert 2 blank comment before current line. This can be uzed o enter

any new lines in the middle of the text file by over-typing the comment
lines.

CIRL/J

CTRL/K
Kill the current line.

I

AR A%

Display Next page of text file.
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CIRL/P
[Misplay Previous page of text file.

CTRL./X
Send text to printer starting at the top of the current display.

In this mode the codes of any keys typed are displayed. The command is
terminated by pressing the <ENTER> key (code 13 decimal, OD hexadecimal)

CONSTRUCT B n asaa
It is sometimes necessary to have tables of data in a source file.

These tables may be difficult to create in the assembler itself - for
example a set of values in logarithmic sequence. The CONSTRUCT command

allows the user of poke the necessary values into memory, using for
exarple BASIC, and then retrieve these using the assembler. The command
produces n DEFB pseudc op's followed by a byte peeked from memory

starting at the hexadecimal address asaa. The value n should be
A 3 e ) The hﬁ‘ﬁ"l:( l-nh"ln i1l hae added to rho arr Of a_'q}r

P ==V B R o A
AR eoaoild Ll Wil L e i bl L Tl e Wi [ =) A

source text file already in merory.

CONSTRUCT W n aaaa
Tnis is identical to the CONSTRUCT B command, except that DEFW pseudo

Gp's are used a‘n‘l ars F'ﬁ'l 'Ir“mcuﬂt ]"\}? 16 hit 1r-:.|"|unu- 'T'I‘}la r\r\n-id he us or

corpiling tables of addresses, for example,

&

D (expression)
Causes the decimal result of the given arithmetic expression to be

Afenlavrand Anyy wvalues in the expnreszion precedad v 0 are treated as

ko A A LT St d 8 ¥ R A Ak d TARE CosL (iA=L G L3 e~ R WL}
g r f v

hexadecimsgl.

H (expression)

Identical to the D command, except that the result will be displayed in
decimal. Any values in the expression preceded by a 0 are <treated as
hexadecimal.

MAP

The display memory map is displayed with a look up table showing the
first 128 characters from the character set. Pressing any key except

ol

<ESCAPE> will cause the second 128 characters to be dlsplayed.

5.4 Error messages

Arithmetic overfiow
A number has exceeded signed 16 bit resolution.

Can't find

May be caused hy referencing a disec file which is not on the disc, or by
an attempted search for a non-existent str ing in the text.
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nd of memory
Buffer space exceeded.

Name ?

Caused by any improper, missing or un-necessary name. Also caused by an
incorrect letter at the start of a file name.

Syntax error

Caused by any incorrect characters, missing brackets etc in  an
expression used in the D or H commands.

What ?
Caused by mis-spelled or illegal commands, or by improper, un-necessary

or missing arguments in comrmands.
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5.5 NAS-SEMBLER EDITOR COMMANDS - A SUMMARY

ASCII

CONSTRUCT B n aaa

COMSTRINT L]
e T

fea Rn on lm ]
[ LR LE LW 1 L1 facadadd

QOPY

CTZ

ClZ Tfile

CIZ zfile

CTZ Tfile =file
D (expression}
DELETE x y
DELETE S

DIR

DISC

DISC n

Das

EDIT

n EDIT

EDIT xyz

n EDIT xy=z
ERASE file
H {(expression)
INSERT x y
I.DTR

LINES n

LIST Lfile
LIST Liile n
LLIST Lfile
LLIST Lfile n
LOAD Tfile
[OAD Sfile
LTAB

LTAR label
MAP

MON

NEW

ST T

UL

n PUT x y
SAVE

SAVE Tfile
SAVE Sfile
TAB

TAB label
USE aaaa
27C

ZTC zfile
2TC zfile Tlile
?

/Cfile
/xfile
1280

Print ASCII walues
Construct data file from memory 'peeks'

Construct data file from memory 'deeks!
Save copy of EDIT on disc

Convert. NAS-SEMBLER file to ZEAP {(men>mem)
Convert NAS-SEMBLER file to ZEAP (disc>remn)
Convert NAS-SEMBLER file to ZEAP (mem>disc)
Convert NAS-SEMBLER file to ZEAP (disexdisc)
Print decimal result of expression

Delete lines X to y

Delete symbol table

List disc directory on screen

Syiteh dise access to drive O

Switch disc access to drive n

Cold start NAS-DOS

Start edit at line number in line window
Start edit at line n

Find first occurence of xyz

Find r:'th ocecurrence of xyz

Scrateh file from directory

Print hex result of exXpression

Create x blank lines before line y

List dise directory to printer

Set n lines per page print/display

List listing file on screen only

List listing file on screen from page n
List listing file to printer

List listing file to printer from page n
Load source text file

Load symbol table file

List symbol table to printer

List symbol table to printer starting € label
VDU map and character set

Return to NAS-S5YS monitir

Clear all text and table from memory
Hestore old text

Transfer lines x to y into position n

Save text file using name in file

Save text file with name Tfile

Save symbols in file Sfile

List symbol tabie on scresn

List symbol table on screen starting & label
Specify users printer routine

Convert ZEAP file to NAS-SEMBLER (mem>mem)
Convert ZEAP file to NAS-SEMBLER (disc>mem)

F o ke o RTAD OCRADT DD {d.:....,x..l.:.-..-.

Convert ZEAP file to NAS-SEMBLER
Print memory size

Load/execute object file
Load/execute other file

Invoke the Z80 assembler

LA L DA )
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6. THE NAS-SEMBLER Z80 ASSEMBLER
6.1 General commands

Grl/P and Gerl/0

Tne control keys CTRL/P and CTRL/O are used in command mode to control
the paging of listings. HNormally listings are halted after each 'page!
of output. Pressing CTRL/0O causes continuous listing (although gaps are
still left between pages). CTRL/F will restore the pause after each

page.

ALPHA
This command will cause any symbol table in memory to be sorted into

alphabetic order. Long tables can take an appreciable time to sort {up
to & minute).

EDIT

Causes the editor to be re-loaded and control transferred back to it. 4
prompt  Edit? is issued. Pressing the ENTER key will cause edit mode to
De Invoked - any other key leaves the editor ir command mode.

MARGTN n

The width of the left hand margin is set to the value specified for all
output to the printer.

6.2 Assembly control commands

The NAS-SEMBLER 280 assembler is a two pass assembler, the first of the
passes being performed ir two loops. It can produce absclute (memory
b mme e Tl v e o~ - mwememar

13"%8} gbject files or files which can be loaded using a very cs.f.u.{.u..c

lcader.

Several functions are performed only during one of the passes -~ the
QUERY command is only executed during the first loop of pass 1, and all

3 e in A 3 + 1
errors except R/D are detected during the second loop of pass 1.

Note that the output commands (commencing with the letter 0) allow a

variety of list ocutputs OR production of object code. You cannot
produce both object code and a listing in the same run. To overcome

this limitation you simply use the P2 command twice, changing

option to produce a listing and object code.
lhe commands controlling the assembly process are as follows:

ey

Specifies that object code only will be output to dise. The assembler
will prompt for the File name - which must conform to the conventions by
beginning with the letter Q.

o

An assembly listing will be produced, routed to the display screen only.
@
The assembly listing will be sent to both the display and printer.
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03

The listing output will be directed to the display screen and to a disc
file. You will be prompted for the name of the file, which MUST follow
conventions by starting with the letter L.

o4

The listing will be sent to the display, printer and disc. The filename
must be specified starting with the letter L when requested.

P1 Trilet Tfile2 Tfile3 ....

Performs pass 1 on the file(s) specified. If no file is specified the
progran currently in memory is assembled. Pass 1 simply performs error
checking and compiles a symbol table. Errors will be reported or. tne
display as they are found.

P2 Tfilel Tfile2 Tfile3 ....

Performs pass 1 exactly as described for P1, and then proceeds to
perform pass 2. Output will be directed as specified by the output (0)
commands described below.

MODE n

Selects the format of the object file to be produced under output option
Q. Mde 1 is the default mode, and produces absolute, memory image,
files which can be loaded and executed using the normal NAS-DOS 1L and
JE  commands. The sections of source text to be assembled in this way
MUST BE PRECEDED BY the ENDS pseudo op and terminated with the SUPP
pseudo  op. In addition the ENT pseudo op is required before the
statement the address of which is to be used as the execution address
when the NAS~DOS JE command is used. See figure 1 for an example of iLhe
construction of a text file containing these comnands. Further
information on pseudo ops is included in section 6.3,

Mode O produces object code which is loaded using the NAS-SEMBLER
loader, as described in section 4.1.

M 3 —— s T

.3 PO “‘ld[.k:ﬂ::uu

5 ps

[a]

The mmemonics used for the opcodes are the standard ones for the Z80.
Certain extensions are available as follows:

1. The PUSH, POP, INC and DEC opcodes can have multiple operands - eg

PUSH HL,AF,BC,IX... .

2. Certain opcodes can be followed with a single 8 bit argument to
indicate the number of operations required. The opcodes involved are:

RDEL EI ROUT DI BRKP EXX RIN STAR HALT CCF SCF DAR RRA RLA
RRCA RLCA NOP

eg NOP 4 will insert 4 NOP's.

Note:-

1. Opcodes with relative offsets in which the argument is preceeded
with + or - will be assumed to refer to displacement vaiues. (Otherwise



the reference is assumed to be to the destination, and the displacement
will be calculated automatically.

2 In the 8 bit arithmetic codes CP, AND, OR, SBC, XOR, SUB, ADD, ADC
i

-
I T T Ty, [y .1 A B
1l'Sh Qe a.nu I.h&'.\y U})bJ.UIid..LJ.._y UC (Jll.’ll.lJ.LabCU 1l 4

'—l
-
L]

3. In the IN and OUT opcodes all the operands must be included.

L, 1In conditional operations the OOHGlthFal should be entered in the
. B o A4 '|”i:'.']\T."1 T ADDT 4~ b o S

WRAE ML AL AL T LS AU | 7 5 N ) J.C.‘! l.iULa G.L.\..CLJ CLLT -

5. Arithmetic operations in the assembler are performed in signed 16
bit mode, giving a resolution of -32768 to +32767. The priority of the
operators is as follows (highest priority first):

{) Parentheses

- _ Negation

¥/ & #<>= Mtiply, divide, and, or, xor, greater, less equal

6. Mumeric values are specified as follows!

% Binary numbers should be preceeded by %

0 Numbers preceded by a zero are normally treated as
hexadecimal and may opticnally be followed by H. The RAD instruction
mav he ussed to re—define the meaning of the leading (0

1..9 Unless qualified by any of the above these numbers are

assumed to be decimal. They may optionally end with D.

7. (haracter literals may be used, represented by enclosing them in "
mariks (eg "A%). The assembler will translate these into the ASCII

values. Graphics characters are permitted.

Pseudo ops

Pseude ops are instructions contained in the source text file which
affect the operation of the assembler, but do not result in any object
code being generated in the final program. For exampie, if we wish the
listing of the program to start on a new page at some point we could
insert in the source file the instruction ENDP. Obviously this has no
effect on the final object code program, but will cause the assembler to
jump to the top of a new page during listing.

Conditional pseudo ops

The first group of pseudo ops are conditional, that is they will only be
performed if the argument specified is true. If no argument is present
they will be performed unconditionally. For example the pseudo op END
will cause termination of the pass, while END LAB=QOI5H will eonliy
terminate the pass if the value of LAB is O0OQ05H. These pseudc ops are:

END

Forces the pass ©o end as though the last iine of the fiie had been
reached.

ENDP

Forces a new page in the listing.
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NON / NOETF
Switches on or off the line numbers on the listing.

PAUSE
Causes the assembler to wait for a key to be pressed. If the Kkey is
ESCAPE the assembly terminates and command mode is entered.

SKTP
Causes a blank line to be inserted in the listing.

Block definition pseudo ops

These pseudc ops bracket a block of source text code. They cannot be
nested (le each block must be closed before another is started).

COND / ENDC
COND is used to cause optional skipping of assembly of part of the
source text. Assembly will resume when the next ENDC is encountered.
Note that ENDC is also a conditional pseudo op.

COND LABEL>2

FOR / NEXT
This is a repeat macro construction. For example:
LABEL. FOR OCH,0DDH, 5

NEXT

} - LY\D vl ATV
will cause the text bestween the FOR and NEXT to be assembled as maily

times as there are arguments. At each loop the next value in the series
is assigned to LABEL until all have been covered. Assembly then
continues on the line after the NEXT. Note that NEXT is also a

conditional pseudo op.

MACR /RPTM
This is also a repeat macro construction, but only one argument is

needed:

This will cause the text between the MACR and RPTM to be assembled n + 1
times. RPTM is a conditional pseude op.
INSERT / END1

This is a form of macro instruction in which a text file is retrieved
from disc and inserted at the point specified by the INSERT filename

q a . -y P vy ~ -1 BT T
instruction. The text file will be read and assembled until ao ENDI
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instruction is encountered. ENDI is a conditional pseudo op.

LD SP. O1000H

L A i

INSERT TFILE
LD A, VALUE

would cause the contents of the file TFILE to be assembled between the
L} 5P and LD A lines.

Note that INSERT can only be used when the pass is being performed from
a dise file, and not from merory.

Other pseuwdo ops

ADDR
Reverses the least significant and most significant bytes of an
argument. Several arguments can be specified, separated by commas.

DEFB
Defines a single byte numeric value to be inserted in the object code.

Several values may De included on the same line separated by commas. A
£ symbol may be used to prefix an argument, in which case only the least
sigriificant byte of that argument will be inserted (see example in PRS

below).

DOEM

Defines a message string to be inserted in the object code. The string
should be enclosed by " marks.

Specifies number of bytes of storage space Lo be reserved within object

DEFW
Defines double byte numeric arguments to be inserted in the object code.

EQU
This pseudo op eguates a symbol or label to the left of it to the wvalue

on the right of it. Symbols in NAS-SEMBLER can be redefined at any time
(subject to R/D? messages) EXCEPT when they have been defined by an EQU

e e b o e
MWL Al e

DEFL
Tnis performs the same function as EQU, but the label is not protected,

and may be redefined.

EXEC
This enables the user to call a machine code routine during the assembly

process.

YLy OrsnNne
Lol bt of JASEL

will execute a call to D800. All registers are saved and the stack is
set up for 20 levels of pushes/pops. '

Sometimes it is useful to reference a symbol table generated by another
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program. The EXT statement causes the specified external symbol table
to be added to the one already in memory. Thus

EXT  SFILE

would cause the contents of the file SFILE to be added to the symbol
file. No checking is performed for multiple definition of symbols,

LET
This is one of a group of pseudo ops which perfort arithmetic on

sytbols. LET is used as foliows:

T TUT T M _17
r

HT £
LI RICE=VAL/ 14

L

will set the value of PRICE to VAL/14.

LRRC / LSRL / / LSLA / NOT

These perfort shift operations on the values of the labels, For example
LRRC  L&B1

will perform a rotate right circular on the value of LAB1., The NOT

function simply inverts the state of all the bits.

LSB

LERsT . Lo - - .
Returns the +est sigrnificant byte of the argument. oSeveral argumants

may be given, separated by commas.

MSE
Returns the most significant byte of the argurent. Several arguments
may be specified, separated by commas.

A &

This sets the name to be inserted in the title block during list output.
The name may be up to 29 characters long, and may contain any
characters.

Tk e

This allows the user to define names and associated strings of data to
be used as opcodes. Thus

ULDHL OPCD 07E,023,066 ,06F

will create an opcode with the name ULDHL which performs the operation
LD HL, (HL). Once defined ULDHL may be used as an opcode at any point.
Four hundred bytes are reserved for user opcode tables within the
assembler. The opcode name MUST begin with U.

PHASE / DEPH
While the ORG statement defines the address at which a program will

load, PHASE sets the address at which it is configured to ruu. Thus
ORG 1000H

PHASE  ODOOOH

"y

will produce s program designed to run at D000 but to load in at 1000.
This can be nseful when developing programs which are to be stored in
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ROM. DEPH cancels the effect and restores the assembly to normal,

PRINT
This will cause arguments in the operand field to be printed out during

pass 1/a. Thus:
PRINT LAB1, "abc",LABZ

will cause the values of LAB1 and LAB2 to be displayed, separated by abx

-

PRS

Generates the NAS-SYS RST PRS operation. It is followed by the
characters to be output. If these are in the form of a string (rather
than the ASCIT values) the string should be enclosed in " marks.
Several characters or strings may be specified, separated by commas.
The string should normally be followed by £0 to dencte the end of the
strings to be output by the NAS-SYS PRS routine. A £ sign prefixing any
of the argumerts indicates that only the least significant byte should

UE J_I‘DEI L"'Li-
PRS "aABCM, £7A"+080H, £0
would be assembled as

EF 41 42 43 C1 00

QGJERY
This will cause the assembler to prompt for a value of the symbol in the
operand field during pass 1/a.

QUERY LABI
will prompt "Value for LAB1?" and wait for the user to enfter a hex
argument, which will then be assigned to LABY,
RAD

Sets the arithmetic radix to which numbers have a leading zerc will be
evaluated.

RAD 8

will set the radix to 8 - octal. The radix may be set to any value
between 2 and 16. Such numbers may end with Q, provided that the radix

iz not 16, The default radix ig 16 (hexadecimal } on start up.

Rty [~ L Y

The following NAS-SYS resets are aulomatically interpreted by the

aascamhlan:®
Rl et St i il i e W

BRKP (FFH)
PRS (ETH)
RCAL {D7H)
RDET, {FFH)
RIN (CFH)
ROUT (FTH)

SCAL (DFH)
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STAR (CTH)

PRS, RCAL and SCAL must be followed

MRET to

The NAS-SYS SCal. op
standard, but can be

=T

e-de

6.5 Eror messages

NAS-SEMBLEH distinguishes between
significant, significant and fatal.

Non =-significant errors will be
significant errors will be reported

end of pass 1 and fatal errors will

Fatal errors

End of memory
Insufficient memory space.

ined by t

by an argument.

SCAlY (SBH to

LR R N LA A Y

he user.

three categories of error - non-

reported but will not stop assembly,
and assembly will terminate at the

terminate assembly immediately.

letter).

the directory of the current disc.

Inserts must end with the ENDI pseudo c¢p before the end of the file.

Name ?

Incorrect file name (wrong starting
Can't find

Reference to a file which is not in
End Insert?

Md For?

FOR/NEXT loops must be closed befor

End Conditional?

Conditional assemblies must be terminated before the end of the file.

| ¥ M )
| £

| v, T |
oiii reElslw

MACR/RPTM loops must not run over the end of the file.

Significant errors

T /o
Laf w2

Label syntax error.

O/e
Operand error.

hyammlrsat o et b bad
TWFlAALL),

A LI .
Ny lls = LA adLhCLo ieieil e

opcC
Opcode error,

A N
FLF W

Arithmetic overflow.

For?
Attempt to nest FOR/NEXT loop.

Wrong, illegal, missing or unnecessary operands.

Label starts with 0 to 9, too long etc.

eg LD

Ilegal or mis-spelled opcode.

An argument has exceeded 16-bit resclution.
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)

Macr?
Attempt to nest MACR/REPT lLoop.

Insert
Attempt to nest INSERT's.

u/3
User opcode has excesded space reserved for it.

Non-significant errors

Eatm o

Head.,
Relative offset {(in JR) out of range +-128 bytes.

EQU

Attempted re-~definiticn of an EQU protected symbol.

2/0

Division by zero in arithmetic expression.

R/D

Re—deflinition of a non-protected label. The message will be issued

whenever such an action occurs. If you wish to ignore it in FOR/NEXT
loops you may use CIRL/O to switch off paging. '

i CHO&ES Without Lo-phasc.

c/¥
Can't find. A symbol has been referred to which is not in the symbol

table., The value will be set to zero.



124 :

6.6 NAS-SEMBLER 280 ASSEMBLER COMMANDS - A SUMMARY

ALPHA
COPY
S
DIR
DISC
DISC n
DOS
EDIT

inNnTR
ki L

LINES n

LIST Lfile
LIST Lfile n
LLIST Lfile
LLIST Lfile n

LTaB
LTAB label

Anianh

QLD

P1

P2

SAVE Sfile
TaR

TAB label
USE nnnn
7

/0file
MODE O
MODE 1

Adlphabetic sort the symbol table
Copy assembler to disc

Clear symbol table

List disc directory on screen
Switech disce access to drive O
S4iteh disc access to drive n
Return to cold start NAS-DOS

Load NAS-SEMBLER editor from disc

T3+ A5 A
L13T disc U_LJ. C\.UUL‘)" L;U pl. ‘J..l.ILzCL

Set ocutput for n lines per page
List listing file to screen only
list listing file to screen

List listing file to printer

Taar TdabFivme F£97Aa +4 rmrvidmd A e -
PO e L W g Sy - | UJ.LI& F AN ey i | R A W) ) A AL

List symbol table to printer

List symbol table starting at label
Set printer left margin width
Return to NAS-SYS

(n:a-:nﬁ tavt A umihal Rakis
woXL and Syhood LaADLe

Object code to disc

Asserbly listing fo screen

Assembly listing to screen and printe
Assembly listing to screen and disc
Assembly listing to screen, print & di
Restore old text

Assemble pass 1 only

Assembly pass 1 and 2

Write sysmbol table to disc

Ti=st ::\m"lhn'l tahle to =zoreen

LRS- S W o S LU R )

List symbol table starting € label
Switeh printer drive software
Print memory size

Load /execute mode O object file
Normal linked object ocutput

Pure cobject output

L) Faglad
e =2

r

L a3
il

1 e
P
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APPENDIX 2 - ZEAP/NAS-SEMBLFR campatibility

Both ZEAP and NAS-SEMBLER use standard 280 assembler language mnemonics
in the source program text, and produce identical object code from that
source when assembly is carried out. However, the format in which the

source text is stored in memory and disc is different. This means that
ZEAP files carmot be read h\r the NAS-SEMBRIER editor or assembled Jny the

NAS~-SEMBLER assembler. Lorversely the source files created using EDIT
cannot be accessed by ZE4P.

To allow existing ZEAP files to be used with NAS-SEMBLER the latter

contains  an integral translator. This can also be used to convert NAS-
SEMBLER text files into a form suitable for use by ZEAP. The translator
can generally process correctly over 90 of source files. The following
limitations exist:

Conversion fram ZEAP to NAS-SFMBLER
1. Hex constants should be prefixed by the £ symbol.

2. Long comments (where the total length of the NAS-SEMBLER source
text, including the expanded tabs, exceeds chararters) will bhe
truncated by the translator,

Conversion from NAS-SEMBLER to ZEAP
Tne extended features of NAS-SEMBLER, such as instructions of the type
PUSH AF,HL,DE cannot be translated into ZEAP. Such statements should be

converted Lo standard mnemonics either before or after transiation so
that they can be assembled using ZEAP.

Translation options

ZTC
This converts a ZEAP file to NAS-SEMBLER format, both being in memory,

starting at 3400 hex,

L o Ry ¥
Liv ZEApLIL

Converts a ZEAP source file on disc into a NAS-SEMBLER source in memory.

ZTC zeapfile Tfile
Converts a ZEAP source file on dise into a NAS-SEMBLER text disc file

ol bl e TS Y o~
Witn T namne 1l LET

CIZ

A NAS-SEMBLER text file in memory is converted into a ZEAP source format
in memory. The ZEAP file will be located in memory starting at. 3400,

and the address of the end of the Tile will be contained in 35FC.

CIZ Trile
The NAS-SEMBLER disc text file Tfile will be converted into ZEAP format

and left in memory, in the locations specified above.
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CIZ zeapfile _
The NAS-SEMBLER text in memory will be converted to ZEAP format and

L= | L X
stored on disc with the name tzeapfilet.

CIZ Tfile zeapfile
A NAS-3EMBLER file is converted to ZEAP format and stored on disc.
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NAS-SEM - Nascom ZB0 assembler Pase 0000

102%
1024
102D
1030
1632
1033

L WtV
& Wao

1035
1037
1039

10320

T bl B

103C
103E

ES
21
22
DF
Ei
ce

34 10
78 OC
55

05 D4

0000
0001
0002
Q003

0004

Q0QS
0006
0007

0008
Q00
0010
Q011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
0025
0026

s larrd
WHSL S

002g
0029
0030

3SERIAL PRINTER DRIVER FOR CREATOR & NAS-CAL

T
-

’
tREV 1.4 6 JULY 1982
sCOPYRIGHT (C)1982 LUCAS LOGIC LIMITED

ORG 01029H
, ENDS

’

sPRINTER INITIALISER
HANDS PUSH HL $SAVE REGISTER

LD HL,HANDR 3SET USER ROUTINE IN &
LD (QC78H) »HL

SCAL "U" JENABLE PRINTER ROUTINE
POP = HL jRESTORE REGISTER
RET

$CHARACTER OUTPUT ROUTINE

HANLIR  PUSH  AF $SAVE CHARACTER

HERE IN . Ay (0) IWAIT TILL FREE
ANTi OR0M
JR Z +HERE
~or AF
SCAL OC4EH sPRINT IT

EXIT JP OD40SH $tRETURN TO Das
SUPP



