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CST THOR COMPUTER 20 MEGABYTE HARD DISK 

INSIDE THE THOR 

A NEW QL COMPATIBLE 
MICRO COMPUTER 
Featuring * 640K RAM * 3.5 FLOPPY DISK STORAGE * OPTIONAL 20MB HARD DISK * 128K USER EPROM SPACE * QDOS + OPERATING SYSTEM * REAL TIME CLOCK * IBM STYLE KEYBOARD WITH NUMERIC 

KEY PAD * MOUSE PORT * CENTRONICS PORT * SERIAL PORTS * NETWORKING * ICE+ FRONT END * COMPLETE OL SOFT WARE 
COMPATIBILITY * FULLUSERPORTATREAR * OPTIONAL PSION XCHANGE SOFTWARE * OPTIONAL 68020 PROCESSOR BOARD 
(AVAILABLE 1987) * FULL USER SUPPORT AND 
MAINTENANCE AGREEMENT * OPTIONAL EPROM PROGRAMMER * OPTIONAL 1 EEE 488 INTERFACE 

AN IDEAL COMPUTER 
FOR BUSINESS 

The CST Thor is the ultimate OL compatible computer. It has virtually every feature that has been criticised 
as missing on a QL, yet retains total OL compatibility. It will run a// OL software that is supplied on 3.5 
diskette and experiences none of the problems associated with the QL microdrives. A more than adequate 
switchable power supply ensures reliable operation in business environments. Storage problems are a 
thing of the past with 720K 3.5 floppy disk fitted as standard, and an optional 20 mega byte hard disk. 

The far superior IBM version of the PSION programs XCHANGE will be avialable as an affordable optional 
extra. This gives full integration of ABACUS, ARCHIVE, EASEL AND QUILL as well as providing the TSL 
language to control the XCHANGE environment automatically. 

TO ORDER OR OBTAIN FULL TECHNICAL SPECIFICATIONS ON THE 
CST THOR FILL IN THE COUPON ON THE BACK PAGE 
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CST and THOR 

CST started life as a small outfit developing and manufacturing lab 
equipment interfaces for the Acorn BBC Micro; this led directly tQ 
cooperation with Sinclair Research Ltd in producing a similar 
interface for the QL. Subsequently interfaces for floppy disc, 
mouse and expansion system - all for the QL - were added to the 
product range. Having achie~ed this, CST then began in earnest with 
their primary goal of producing a new computer and negotiations on 
cooperation were already well advanced when Sir Clive Sinclair made 
the decision to sell his existing product range to Amstrad. One of 
Amstrad's first decisions was to drop the QL. However what might 
have at first appeared as a setback CST were able to turn to their 
advantage. Built around the QL board and incorporating most of 
their established designs in the basic model, CST were able to take 
advantage of Sinclair's unique operating system, QDOS, to produce a 
powerful, versatile yet very competitively priced machine: the 
Thor. 

THE THOR COMPUTER 

The Thor was originally conceived as an inexpensive user friendly 
computer. It had to be simple enough for the uninitiated to get to 
grips with and yet be able to satisfy the needs of the serious user 
and meet the increasing demands of both. Also to be considered were 
the tens of thousands of QL users left high and dry after Amstrad's 
takeover of Sinclair. 

From the original Thor, CST have progressed by adding the 32 bit 
Motorola MC68020 to make the Thor 20, up to their current flagship 
the Thor 21 with the Motorola MC68881 Floating Point Maths chip. 
All three machines are naturally fully compatible with each other 
and also with the Sinclair QL. 

HARDWARE 

Thor computers are composed of a stylish black-on-beige main 
unit with a separate matching beige IBM PC-AT style 
keyboard. The processor remains virtually silent while running and 
stays cool without needing ventilation. Thors have the usual RGB 
and UHF video connectors as well as a parallel printer port, 
software in ROM permits buffered printer spooling. In addition the 
Thor also has as standard: control ports for connecting joysticks, 
a mouse port and a ROM port for inserting ROM cartridges. The most 
interesting features of the Thor however are its peripheral 
expansion slot - most of the cards designed for the QL will work 
with ·this connector - and the network port enabling the Thor to be 
connected with up to 62 other Thor or Sinclair QL computers. Thus 
the Thor system can grow with the needs of the user. 
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SOFTWARE 

The Thor range comes with a comprehensive package of software. This 
includes the award winning PSION Xchange system, ICE and T-Dump. 

Xchange is a software package in four component parts: Quill, a 
sophisticated word processor; Abacus, a spreadsheet program that 
can be used for planning, budgeting, tabulating data, calculation, 
information storage and for presenting information; Easel, a 
business graphics package with a difference - it is fully 
interactive: from the moment you start you can type in a series of 
numbers and see them displayed as a graph; finally, there is 
Archive, an intelligent database system. It can be used for any 
type of filing, from a card index to a full multi-file relational 
database. The real power of Archive becomes apparent, however, when 
you write· your own procedures, extending the built-in commands to 
provide customised data storage and retrieval. Data in Xchange is 
easily transfered from one application to an6ther. For example, 
financial results drawn up on an Abacus spreadsheet could be 
inserted into a letter in Quill, the same data also being 
translated directly into a graph on Easel. 

ICE - Icon Controlled Environment - is a program that replaces 
SuperBASIC commands with pictorial representations. All actions are 
then performed by pointing at these icons, using either the cursor 
keys, a mouse or a joystick, thus removing the need to type in 
commands. 

T-dump is a program that allows you, with 
any time to produce printer dumps of any 
Alternatively the screen can be dumped to 
later. 

a single key press, at 
part of the screen. 
file a for printing 

Unusual in a personal computer and especially one in this price 
range is the Thor's fully multi-tasking operating system. This 
allows several programs to be run at the same time and is 
invaluable when one is engaged on a task but wants to quickly swap 
to others. Multi-tasking cuts out the laborious process of saving, 
quiting, loading and restarting for each program change. To give a 
practical example: a businessman is checking his accounts on his 
Thor when a phone order comes in. At the press of a button he is 
switched instantly to his stock control program; he then presses 
again to check the caller's credit rating; if all is OK the order 
can be confirmed directly on the phone. He can then return to the 
accounts, exactly where he left off. 

THOR: The standard machine in the range uses the MC8008 chip. All 
the range come with either single or dual NEC 3.5in floppy disc 
drive with the possible addition of a 20M Rodime Winchester 

THOR 20: Built around the MC68020 chip the Thor 20 delivers up to 
three tin1es the computing power of the Thor. 

THOR 21: This is the number cruncher of the range with, in addition 
to the MC68020 chip the MC68881 floating point coprocessor. 
Floating point operations are speeded up dramatically - needing 
only 1% of the time required without the coprocessor. This system 
is invaluable for a wide range of scientific and engineering 
functions. 
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Thor 20 and 21 Computers. 

The Thor 20 and 21 ·~ystems are built around the Motorola MC68020.32 
bit processor with clock speed of 12.0 MHz (this compares with 7.5 
MHz for the original Thor). In addition, performance is increased in 
two main areas: 

Firstly the MC68020's enhanced architecture which includes an on-chip 
instruction cache, a fast local memory which holds recently assesed 
instructions; the next time the instruction is executed, (often soon 
afterwards), it does not need to be fetched from main memory, saving 
considerably on execution time; this increases performance typically 
by 3 times at 12 MHz. 

Secondly, the Floating Point Chip on the Thor 21 increases the 
performance of FP operations up to 100 times. The floating point 
utilities have been rewritten to make use of the FPC, giving a 
dramatic performance improvement in SuperBASIC programs, 
graphics and other software using the utility vectors. 
software for other languages will be available. 

screen 
Support 

Both the Thor 20 and 21 systems come complete with the award winning 
Psion Xchange software suite as with the original Thor. This user 
friendly suite allows you to design complex 30 graphs as well as 
having word processing, spreadsheet and database facilities. 

The Thor 20 and 21 computers are supplied with complete supporting 
documentation including Motorola's definitive user manuals for the 
MC68020 and MC68881. Also provided is a suite of development software 
comprising an extended Macro Assembler by Talent Computer Systems 
which supports the full MC68020 and ~IC6888l instruction sets and a 
linker by GST. This scftwarP, together with CST's Eprom programer, 
make the 20 and 21 ideal for developing software for stand alone 
68020 systems. 
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The Thor Computer Range Specification: 

Thor Thor 20 Thor 21 

Processor MC68008 MC68020 MC68020 
MC68881 

Operating System QDOS QDOS QDOS 

Graphics Resolution 512 * 256 
(Pixels) 

512 * 256 512 * 256 

Power Unit 30 Watts 30 Watts 30 Watts 

Keyboard PC-AT PC-AT PC-AT 

MEMORY 

Type 64 + 256 K 
NMOS 

64 + 256 K 
NMOS 

64 + 256 K 
NMOS 

Maximum Support 640 K 640 K 640 K 

Cache Size NA 256 Bytes 256 Bytes 

Cache Access Time NA 160/120ns 160/120 ns 

Floppy Capacity 720 K (NEC) 720 K (NEC) 720 K (NEC) 

Winchester Capacity 20 M (Rodime) 20 M (Rodime) 20 M (Rodime 

ROM JS (or MG) JS (or MG) JS (or MG) 

Proprietor D C Oliver MA ( Cantab) 
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SECTION 1. 0 0 QL Circuit board details. 

1.01. The CST THOR Professional Computer system 
is based on an under/populated version of the Sinclair 'QL' 
personal computer circuit board. As several build levels of 
these exist, and the 'QL Technical manual' as published by 
Sinclair Research is generally inaccurate, it is intended to 
set out here an abbreviated description of the fundamental 
principles of operation of all versions likely to be 
encountered. It is assumed here that the ROM's or EPROM's 
installed in the QL board are of the correct type for the 
national character set required by the user of the machine, 
and also capable of correctly linking in the extensions to 
the operating system of the machine which turn the QL into a 
THOR. 

1.02. The QL design is based upon the Motorola 
MC68008-8 processor which uses 32-bit data registers and data 
paths internally, like the 68000,68010 and 68012 members of 
the same family. The 68008 however truncates the external 
range of memory addressing by using only 20 address bits 
compared to 24 on the other parts, giving a maximum range of 
one Megabyte. This has no direct effect on the performance of 
the processor, other than to limit the amount of contiguous 
memory which can be accessed. The data path however is only 
implemented as 8 bits wide, forcing the processor to perform 
sequential accesses to transfer words or long words of data 
or programme code. These sequential accesses are performaed 
transparently by extra hardware on the 68008, which 
implements address line zero, to allow any single byte to be 
addressed. (This is done on the larger devices by decoding 
the upper and lower address strobe lines, which are replaced 
on the 68008 by a single address strobe). Naturally this type 
of sequential access has an effect on the overall speed of 
operation of the processor, and it is good programming 
technique to carry out as many operations as possible within 
the registers of the processor, using word length 
instructions, and keeping the number of long word accesses to 
a minimum. This has a direct bearing on the position of 
certain parts of the code within the system's memory-map, 
with the lowest 64K Bytes being specially valuable using the 
short addressing mode of the processor. At reset or power-on, 
the processor attempts to read two long words from the lowest 
addresses in the memory-map, these should contain the address 
of the restart entry point of the operating system code, and 
the address of a suitable memory location for use as the 
system stack. the next 254 long words are normally used for a 
table of addresses of the various service routines for 
Interrupts, trap calls, etc. For this reason this lowest lK 
of the memory-map is usually implemented in RAM to allow 
these vectors to be easily changed, however the QL design 
uses 48K of ROM starting at the bottom of the memory-map to 
simplify the address decoding, and this adds an extra level 
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of indiiection to the service•code for all of these vectors, 
as they are pointing to fixed entry points in code elsewhere 
which then has perform a computed jump to the service routine 
required. This has an impact on the speed at which interrupts 
can be serviced, and in practice it is not possible to handle 
the double density floppy disc data rate by using interrupts 
or while they are enabled for system housekeeping purposes. 

1.03. The ZX8301 ULA controls the overall 
timing of the processor and video diplay. A 15 MHz clock 
oscillator is incorporated, which uses an external Quartz 
crystal to produce a stable reference frequency from which 
all other timing intervals are sub-divided. The maximum pixel 
rate of the video display is 10 MHz, and 512 .pixels are 
displayed in 51.2 microseconds as the trace scans the face of 
the picture-tube. The timing is padded out to 64 microseconds 
per line to allow the scan to return to the left hand edge of 
the tube, and data for the next line of pixels is then 
transferred. 256 lines of pixels are transferred to complete 
a single picture, and the overall time for this operation is 
then also padded out to allow the scanning beam to return to 
the top of the tube. The repetition rate for this entire 
picture is 50 Hz. In 4 colour mode each pixel is coloured 
according to the data contained in two bits of a byte 
transferred from memory, whilst in 8 colour mode 4 bits are 
used, reducing the number of pixels on a line to 256 for the 
same overall amount of memory (32 K) which i~ reserved for 
the video display. 

The standard QL is fitted with 128K of RAM, which is 
made up of 16 64Kxl parts. The ZX8301 controls these on a 
private data-buss, which allows them to be read at regular 
intervals as required by the video display, but this imposes 
a penalty in the access timing allowed to the CPU. The 68000 
processors use an asynchronous interface to the outside 
world, and this means that access cycles can be of variable 
length. In the case of the standard memory of the QL, the 
minimum length of an access is 533 nanoseconds, but due to 
the video display taking priority some cycles will take up to 
1.6 microseconds to complete. This has a marked effect on 
the speed of operation of programmes, as all of the internal 
memory is affected in the same way although only a quarter 
of it is actually used by the video display. The hardware is 
arranged in this way to keep down the costs and to 
automatically refresh the dynamic memory devices as the video 
data is read out. Finally the ZX8301 generates interrupts to 
the processor at the end of every picture scan, in order that 
the task-sequencing code in the operating system can be 
controlled. 

1.04. The ZX8302 ULA is intended to handle a 
number of functions, and has several registers which can be 
set up to allow control of these. Firstly, this component 
handles the timing of the system reset line, which is delayed 
for approximately a second after power is applied to the 
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machine to ensure that the memory has been cycled enough 
times by the ZX8301 to be internally charged to a working 
state. Secondly a Crystal oscillator and binary counter is 
implemented, which counts in seconds to produce a readable 
clock for the machine. Third, the ZX8302 handles the outgoing 
data serialisation for the RS-232 ports, and the necessary 
handshaking inputs to control the sending process. Fourth, 
the ZX8302 controls the data serialisation and 
deserialisation of the network port (single line PNP 
open-collector pull-up type). Fifth, the ZX8302 controls the 
data transfers to and from the Microdrives, which are no 
longer implemented in the THOR machine. Fortunately removal 
of these devices fails-safe to the 'not found' condition as 
though no cartridge was inserted in the drive. Finally the 
ZX8302 handles serial data transfers to and from the 8049 
Intelligent Peripheral Controller. 

1.05. The IPC is a stand-alone mask-programmed 
microcontroller, which has it's own 11 MHz clock generator 
and ancilliary circuits to scan an 8 x 8 matrix of keyboard 
switches, two joystick ports (on the same matrix), control a 
1 bit programmable noise generator, handle the incoming 
RS-232 lines asynchronously and buffer the data without 
disturbing the central processor, and communicate serially 
with the ZX8302. The keyboard scanning function is not used 
in the THOR, but without· changing the masked code of this 
part, there is no way to actually disable this function 
without losing the RS-232 ports. 

1.06. The Video outputs of the QL board are all 
based on the 3-bit RGB signals produced by the ZX8301. These 
are mixed with the synchronising signals to produce a 
composite monochrome signal with approximately 1 volt pk-pk 
data, sent direct to the monitor socket for a standard TTL 
input colour display, and also used to produce a modulated 
UHF signal without sound on channel 36 for a PAL standard 
television. Due to the bandwidth and picture convergence 
limitations of domestic televisions, a lower definition text 
mode is implemented for this situation, whilst monochrome and 
colour monitors should be able to display the high-resolution 
mode correctly. It is worth noting that most televisions and 
monitors expect a signal with only 40 to 48 microseconds of 
displayable video per line, and that the correct setting for 
the QL would allow the entire transmitted 'test-card' to be 
seen on the screen with a small black border all round it. 
Some televisions are designed to 'over-scan' to such a degree 
that it is not possible to reduce the width or height of the 
picture sufficiently to do this. 



2. 00. Startup sequenc~ of standard QL. 

2.01. The dyna~id memory devices used in the QL 
design need to be cycled for a short period to build up their 
internal negative voltage supply before they will respond 
correctly to data-transfers. The Central processor unit also 
has a similar requirement, and to satisfy both of these 
needs, the reset and halt lines of the processor are held low 
for a period after the application of power to the machine. 
The processor also requires this type of delay if it is reset 
without removal of the system power, and so the system reset 
button connects in through the ZX8302, which duplicates the 
timing of the power-on reset. 

2.02. As the processo~ comes out of reset, it 
attempts to read the lowest two long words of the ROM, to 
find the correct address of the system stack area and the 
entry point address of the operating system code. if anything 
upsets this sequence, then the ZX8301 will display the 
contents of the video memory (which depends on the individual 
memory devices in the board) antl the machine may then take 
many different actions depending· on the exact nature of the 
fault. The most common symptom is that the processor cannot 
understand the data or op-codes which- it reads, and enters a 
loop trying to run the buss error trap~ which it may also 
fail to read correctly. Ultimately the processor may stop due 
to a double buss error, and this can be identified by 
examining the function code pins of the processor and the 
static values on the address and data pins. 

2.03. If the restart vector is c.orrectly read, 
the processor begins to execute the code at that address. 
This starts with a simple memory-test, which firstly checks 
the valid memory area at 64K intervals till it finds an 
address which does not give an alterable response. This is 
also affected by the non-use internally of the two most 
significant address lines from the processor, which limits 
the unexpanded hardware to a 256K memory-map. Subsequently 
the processor copies part of the lowest area of ROM into the 
RAM over and over again, until the highest populated RAM 
address as previously defined is filled. This gives the 
familiar screen pattern, which is actually slightly different 
depending on the version of ROM installed. As the pattern is 
being written, it is checked, and any failure to match with 
the correct value results in the video display area being 
filled with a code which is displayed as a white screen. The 
processor at this point stays in a tight loop of code 
re-drawing this value onto the screen. 

2.04. Once the pattern has been written, it is 
verified, starting once again from the lowest address. Any 
failure to agree with the contents of ROM during this part of 

n;:iap 1 



the test causes the video display area to be filled with a 
code which actually produces a blank green screen, and 
likewise loops forever. Once the memory test is successfully 
completed, the code then sets up the 'Superbasic' interpreter 
and tests for an expansion ROM in the slot at the rear of the 
QL. Should such a ROM be located, any banner message therein 
is displayed, and any extensions to 'superbasic' or 'Qoos' 
are linked in. Following this, the main expansion area is 
similarily checked for additional ROM's, and if found, then 
any messages are diplayed and the code linked in. 

2.05. Finally the remaining portion of the 
'prompt screen' is drawn, allowing thew user to decide which 
video format the machine is to be used in at that stage. The 
operating system then searches for a Microdrive cartridge in 
drive one, and if found, then searches for a file called 
'boot' on that cartridge. If found, any 'Superbasic' 
programme in this file will be loaded and run, allowing the 
system to start up any desired sequence of operations. If no 
'boot' file is found, then the next stage is simply to enable 
the command line interpreter and wait for input from the 
keyboard. 
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3.00 THOR hardware extensions to the QL. 

3.01. The CST THOR professional computer system 
contains many extensions to the hardware of a standard QL. 
Most of these have been proved in previous products from CST, 
but they are now implemented in different ways to take 
advantage of the reduction in redundancy possible by making a 
combined unit. The THOR hardware is constructed on three 
printed circuit boards: a small vertical piece which has no 
active components, and serves both as a mechanical link to 
the QL,and a suitable place to apply the power to the unit; a 
second small board which mounts horizontally, and may carry 
up to six EPROM's, two of which contain CST's proprietary 
additions to QDOS; and the main circuit board, which carries 
all of the active components and the various connectors 
needed by the circuitry. Each major division of this circuit 
board is described below. 

3.02. A Programmable Array Logic device (PAL) 
is used to decode the system address lines, and generate the 
correct responses to the QL board whenever an access is made 
to areas outside the standard 256K memory-map. As the two 
most significant address lines of the processor are not 
connected on the QL main board, it is necessary to return a 
signal (referred to as DSMCL) to the QL to disable the ZX8301 
whenever either of these address lines goes high. This is 
done by clamping the data strobe signal into the ZX8301 to 
the +sv rail using a transistor, and to avoid spurious 
effects, this must happen before the leading edge of the data 
strobe signal falls at the input to the ZX8301. A series 
resistor is fitted on the QL board to stop this clamp 
transistor holding the data strobe to other components high 
as well. 

3.03. The THOR board has it's own buffered 
data-buss, and the LS245 buffer is enabled from the PAL at 
the correct times. This buss is damped with 150 ohm series 
resistors to limit transmission line effects. The remaining 
sections of the PAL are used in conjunction with an LS74 dual 
flip-flop and the processor clock signal to produce the 
timing signals for the 512K of Dynamic RAM installed on the 
THOR board. Two LS258 multiplexer devices are used to apply 
Al to Al6 to the memory devices at the correct time, as row 
and column addresses. The memory is arranged in two banks of 
eight 256K x 1 devices, with alternate Bytes being addressed 
in alternate banks by feeding AO to the PAL to simplify the 
address decode. The memory devices used are of the more 
expensive CAS before RAS refresh type, which allow for the 
refresh of the memory to be completely transparent. The PAL 
generates a refresh cycle for the memory every time the data 
strobe from the processor goes active. Only during an actual 
memory access is the refresh stopped. This method actually 
increases the power consumption of the memory devices 
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slightly compared to a distributed refresh system, but this 
was judged to be of minor importance compared to the greater 
simplicity of the design. 

3.04. Designed around the specification of the 
Alps Electronics 'IBM PC-AT compatible' keyboard, the serial 
keyboard interface is implemented with a Motorola MC 6850 
device, which is connected to the data and clock lines of the 
keyboard in such a way that data coming in from the keyboard 
is self-clocking, but the THOR can generate a clock pulse 
locally to shift the start bit out onto the data line 
whenever data is to be sent back to the keyboard, which will 
recognise the start bit on the data line and then generate 
the rest of the clock train. This process can go wrong when 
keyboard data is lost due to the keyboard being used during a 
data transfer to the floppy disc interface, when interrupts 
are disabled, and at these times, it is necessary to send a 
number of bytes to perform a reset at both ends of the 
keyboard cable. At present certain 'IBM compatible' keyboards 
do not respond to the software of the THOR, and it may be 
necessary to alter the code or even the hardware if there is 
sufficient demand for these types of keyboard in the future. 

3.05. The parallel printer port is implemented 
using part of a Motorola MC6821 device. This is a dual 8-bit 
device, and data to be sent to the printer port is written 
into the 'B' side output register. The hardware is decoded to 
allow an access to a specific address to generate a strobe 
pulse for the printer port, and the timing of this is decided 
by the same circuit, using an LS 113, which slows down the 
central processor to generate a '6800 peripheral' type of 
access cycle for both the 6850 and the 6821. An input on the 
6821 is used to read the status of the printer's busy line, 
to sense the correct time for the transmission of the next 
byte of data. The interface is buffered with spare inverting 
elements from several devices on the board, and this means 
that data to be sent is actually inverted by the software 
before being written into the 6821 register. 

3.06. The Mouse port is implemented using an 
LS74 flip-flop and part of the 'A' side of the 6821. 
Information from the mouse is applied to the LS74, which then 
gives outputs indicating the direction of movement, and a 
pulse train for each axis. This is easier to handle than 
simply reading the 4 lines from the mouse and having to make 
decisions about directions in software. Three buttons are 
also supported on the Mouse interface. 

3.07. Two lines from the remaining part of the 
'A' side of the 6821 are used to select drive 1 or two for 
the floppy disc interface, and these lines are 'oR'ed 
together as the Motor control line. The final two lines are 
used as side select, and double density enable, allowing the 
system to read single or double density discs from other 



systems. 

3.08. The floppy disc interface is implemented 
using a Western Digital WD1772 controller device, which has 
an internal digital data separator. It needs an external 
reference clock, and so an 8 MHz Crystal is used in a simple 
TTL oscillator to provide this. it is internally divided by 
the correct amount depending on the state of the double 
density enable pin. This interface is suitable for most 5 
1/4" and 3 1/2" drives, but care should be taken that certain 
lines are not buffered and will not drive 150 Ohm terminating 
packs as fitted to many older drives. 

3.09. The THOR system implements a· 
battery-backed real-time clock, built around an Hitachi 
HD146818 device. This operates with a very low-powered 
crystal oscillator running at 32768 Hz, and will continue to 
operate for at least 14 days when the system is turned off. 
Operating from a re-chargeable 3.6V Ni-Cad battery, which is 
trickle-charged while the system is in use. To avoid 
upsetting the clock, a transistor is used to control the 
system's access during the power-up period. An input to the 
clock device senses the supply voltage, and when the battery 
is completely discharged this sets an internal flag at 
power-up, which is used to warn the system that the clock 
may not be accurate. 
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SECTION 4.00. THOR startup· sequence. 
--~------------------- 

4.01. Initially the [X)Wer-on startup sequence 
of the THOR system is identical to that of the standard QL 
computer, on which it is based. Once the sequence reaches the 
point described in section 2.04., where additional RCM's are 
searched for, instead of allowing the sequence to proceed as 
before, the user Ra-1 area is checked at 16 K boundaries for 
the prescence of additional RCM's, until the first THOR Ra1 
is located. This contains code which sets up the hardware of 
the THOR circuit boa.rd, but then it rrodifies the contents of 
the registers used in the search routine, such that the last 
three 16 K blocks are not accessed. This is done to prevent 
there being any uncontrolled accesses to the hardware area of 
the THOR boa.rd, which is transparently accessed as 'data 
space' at the same physical addresses as the highest RCM 
slot. 

4.02. THOR RCM's from issue 4.00 onwards 
contain both a checksum verification routine, which should 
guarantee the integrity of the code therein; and a serial 
number/waterma.rk identifying the machine as a THOR. This can 
only be checked by using a new trap-call in the extensions to 
the operating system. No attempt should be made to verify 
this by direct access to the RQvl's as any access to this area 
will cause a hardware lock-up of the machine to occur. 

4.03. The code contained in the initialisation 
sequence of the THOR RCM.'s sets up the different canponents 
on the board in a specific sequence. '!his sequence is of 
necessity canplex because a number of the canponents are 
inter-dependant. In particular, a number of sections of the 
circuitry are capable of generating interrupts at certain 
tirres and these must not be enabled before the requisite 
service routines have been linked in to QOOS. 

The Floppy disc system needs the undivided attention of 
the main processor during reads and writes, and therefore all 
interrupts are masked during disc accesses. During the 
startup sequence, the operating system perfonn.s a test to 
find the maximum stepping rate which the floppy drives will 
handle, and then tries to copy the directory of the first 
drive into memory, and searches for a 'boot' file. Until it 
is satisfied that none is present, the flashing cursor on the 
input line of the screen will not appear due to the system's 
tern[X)rary inability to handle interrupts fran the keyboard. 
The cursor also disappears during subsequent disc accesses 
for the same reason. (Unlike the standard QL, the keyboard is 
not handled by a co-processor, and any keystrokes made during 
this period will be lost). 

In single disc systems, a 
checked for, and this check tiITEs 

second drive is 
out sla.vly due 

always 
to the 

r:eae 1 



non-detection of the index pulses from the second drive. If 
two drives are fitted, and neither has a disc installed, then 
this time delay is similar for each drive in turn. The 
quickest exit from this test is if both drives have a disc 
installed, but neither has a 'boot' file present. At this 
point the default device is changed to FLPl_. 

4.04. The code then tests for the presence of 
the SCSI interface circuitry, and if it is installed, 
regardless of the presence of the actual winchester drive, 
the default device is set to WINl . This is carried out after 
the tests of the floppy disc system, in order that a system 
with a corrupted winchester 'boot' file can be diverted by 
inserting a floppy disc which itself contains a valid 'boot'. 

The sequence is designed to allow the correct 
initialisation of the system with a new (unforrratted) 
winchester drive, and it is not recanrrended that the system 
should be operated with the SCSI components installed, but 
without the actual drive. This does not cause any damage, 
just confusion over defaults. If the winchester is present, 
and correctly forrratted, then the directory is copied into 
rremory in the same way as for the floppy disc. 

Certain operations may seem to take longer on the 
winchester disc, and this is due to the directory mechanism 
used. 16 K of rremory is used for each directory present on 
the device, and due to the pre-sorting algorithm used when 
making directory entries, the full 16 K is scanned even if 
there is only a single entry. The SCSI data transfers are 
handled using interrupts, and this makes winchester accesses 
interleave with other interrupting events. Typically the 
keyboard will be useable during winchester accesses. The 
winchester system also performs 'write behind' to minimise 
the number of seeks made to the disc and this should be 
rerrembered when powering down the system, as the transfer of 
files may not be canpleted for a mnnber of seconds. 

4.05. The real-time clock is read during this 
sequence, and if the system has been powered-down for some 
length of time, then the message 'the clock has been reset' 
will be displayed on the screen. This is a warning that the 
date and time of the QL's clock will not have been set from 
the battery-backed one, and "sdate ' followed by 'set clock' 
should be used as detailed in the owner.' s manual.- Under 
normal circumstances, the QL's clock will be set to the sane 
date and time as the battery backed unit, and no warning 
rressage will appear. - 

4.06. The keyboard interface is enabled at this 
point, and this works by forcing the values of any keystrokes 
into the buffer previously used by the 8049 processor of the 
QL. This is done for canpatibility with existing software, as 
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certain applications packages, and the 'alt-enter' keystroke 
sequence (restore previous line) directly read from this 
buffer. 

4.07. Once the type of storage devices present 
has been identified, the code re-joins the standard QL 
power-up sequence, and performs an "Irun ' camand on the 
'boot' file if found on the default device. 
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5.00. Optional SCSI Interface. 

5.01. The THOR cc;:mputer system has provision 
for a Small Computer Systems Interface (SCSI) J;X)rt to be 
installed on the main circuit-board. This hardware is able to 
interface to SCSI devices using the 'single master' system, 
no provision is made for bus arbitration between intelligent 
peripheral devices to take place. 

5.02. The SCSI standard defines voltage levels, 
pin connections, and minimum timings of all signals used by 
the interface circuitry. However, the system is asynchronous 
in operation, with no niaximum tirre limits being im[X)sed on 
ffi:l.ny of the operations of the interface. The highest speed of 
data transfer using this type of interface requires a.1A 
hardware, but this is not implemented on the THOR. 

5.03. The hardware consists of 4 Integrated 
circuits which may be field-installed into sockets provided 
on the circuit-board. Several passive CallJ;X)nents are also 
required, but it has been decided that these will be 
incorJ;X)rated into the assembly of all issues of the 
circuit-board at the factory, ·to avoid the need to remove 
the circuit-board from the chassis during conversion. 

5. 04. The Components. required for the SCSI 
interface are IC.11 (74LS05) a hex open collector inverting 
buffer; IC.12 (74AIS638) an inverting octal tri~state line 
driver/receiver; IC.13 (PAL 16 18) a prograrmable logic 
device with proprietary design to control the interface 
timing; and IC.15 (74LS245) an octal bidirectional 
three-state line driver. These parts will. be available in the 
THOR spares kit from CST. 

5.05. The SCSI standard also defines the 
'Camon Coomand Set' or CCS, which is a Sffi:l.11 kernel of the 
p::>ssible instruction codes available. This is intended to 
persuade different peripheral ffi:l.nufacturers to use the sarre 
group of carmands uniformly, to allow a greater degree of 
interchangeability between their prcx:lucts. However at present 
this is not the case with 20 JYEgabyte winchester discs, and 
the THOR software presently supports only the RODI.ME R0652 
drive. 

The driver software has presently been left so that up 
to eight devices can be adressed, however they must all be 
the same type. It is possible that the code in later issues 
of the THOR RCivl 's will be extended to allow the use of other 
specific devices on this interface. 

5.06. The SCSI interface as implerrented on the 
THOR computer is norffi:l.lly connected to an internal device, 
powered from the internal voltage supplies. However access 
has been provided to the connector through a slot at the top 
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of the rear panel of the ma.chine, so that externally powered 
devices can be connected. If this is done, it is necessary to 
arrange that only the devices on the ends of the ribbon cable 
are fitted with tenninating resistor networks, and that the 
device on one end is no more than 150 mm away fran the 
connector on the main circuit-board. The interface uses the 
single ended signal convention, and there is therefore a 
limit -of 3 Metres maximum l:etween the first and last devices 
on the cable. Devices should all be of this type; balanced 
line devices will not work. 

5.07. The winchester disc is formatted in 
blocks of the standard QL size (512 bytes), and block 
transfers are initiated by interrupts from the interface 
circuitry. However these block transfers are interruptable, 
and therefore other operations can proceed while data is 
transparently transferred at a slightly reduced speed. This 
comp:i.res favourably with the floppy disc interface, which has 
to mask all interrupts and poll the disc controller device 
continually during data-transfers. 



' 

SECTION 6.00. Hardware upgrades. 

6.01. The basic production specification of the 
TI-DR canputer system includes a single 3 1/211 80 track double 
sided double density floppy disc as the data storage device. 
This can be supplemented by the aaddition of a second 
identical drive, a second non-identical drive (if required 
for roedi.a canpatibilty with other systems), or by fitting the 
SCSI interface ccmponent.s and a 20 Megabyte 3 1/2" 
winchester drive. 

6. 02. Access to the internal components of the 
THOR system is obtained by removing the four M3 screws which 
secure the top cover, and then sliding this cover forwards 
until it is free of the chassis. This may be nade easier if 
three of the four screws securing the plastic feet of the 
rrachine are slackened first. The screw hJlding the rear 
left-hand foot should not be slackened, as it is used 
internally to secure the nain printed-circuit-board to the 
chassis. 

6.03. The standard assembly arrangement is that 
single floppy versions of the system have the drive (selected 
as drive 1) installed in the rightmost slot of the chassis so 
that when a winchester drive is installed, it will be fitted 
into the central position. 

When a second floppy drive is installed, placing it into 
the central position in the chassis would nake the logical 
sequence of drive-numbering incorrect, and it is recomnended 
that either the original drive is moved to the central 
i;:x:,sition, with the new drive ( selected as drive 2) installed 
at the right-hand side, or that the selection links on both 
drives are adjusted to place drive 1 in the central position. 

6.04. The exact details of this link-adjustrcent 
procedure vary fran one nake of drive to another, so it nay 
be necessary to consult the drive manufacturers infornation 
to carry this out C'Orrectly. In rrost cases, there will be a 
double raw of small pins sticking up fran the surface of the 
circuit-board of the drive, and there will be one or rrore 
push-on bridging plugs already installed on these pins. It is 
likely that a legend will be present on the circuit-board, 
with DSO, DSl, DS2, DS3, and possibly HM, HS, DS, or MX 
narkings. The THOR software uses drive 1 and 2 to identify 
the devices, but the actual drives use DSO for drive 1, and 
DSl for drive 2. 

Install the bridging plug across the correct pair of 
pins before installing the drive(s). The other selections are 
less imp:)rtant, as they will only affect the internal 
time-delays of the drive during the selection process. The 
THOR software should cope with any setting you are likely to 
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encounter. If you have problems, 
manufacturers data-sheet. 

refer to the drive 

6.06. Certain drives have their interface 
circuitry built with C-MOS devices to reduce power 
C'Onsurnption for portable computer systems; the THOR circuitry 
may not operate correctly with this t~ of drive, especially 
if a mixture of drives is installed in the machine. It may 
also be desired to extend the connections outside the THOR 
case to connect to existing drives (possibly 5 1/4"), and it 
must be made clear that this will only operate C'Orrectly if 
the length of the cable is kept down to less than 1 Metre, 
and the drives do not have terminating resistors fitted. 

6.07. All machines are shipped with a power 
cable for two floppy drives installed, it is necessary to 
replace this with the alternative part for the winchester 
upgrade. These cables use insulation displacerrent connectors, 
and care must be taken not to loosen the wires as they are 
handled. These cables are all fitted in identical positions, 
and the only difficulty likely to be enC'Ountered is the 
rerroval of the connector frcxn the small vertical 
circuit-board, which has locking clips behind it. This nay be 
made easier if the QL circuit-board is rerroved first (3 
screws), to improve access. 

6.08. Single floppy machines are shipped with a 
ribbon cable with only two connectors installed. It is 
necessary to replace this with a three-connector version for 
the dual floppy machines, or to add the winchester cable for 
SCSI machines. These cables are fitted by pushing the 
connectors on to pins on the drives and on the main 
circuit-board, and polarity is important. The dual floppy 
cable has an identical section to the single floppy cable, 
and this should be installed in the same p:Jsition. The 
additional connector can then be fitted to the second drive, 
with the connector the same way round as that on the first 
drive. The winchester cable will only fit one way round, as 
there are different numbers of pins on the two o::,nnectors. It 
is important to check that there is not a twist in the cable, 
as this will stop the system completing the power-on reset 
sequence. 

6.09. All necessary hardware (bolts, spacers, 
cables, etc) will be provided in ur::grade kits supplied by 
CST, and installation instructions will also be provided 
where necessary. 

It seems likely that a number of dealers will want to 
carry out their own upgrades, and with this in mind full 
details of the parts needed are included in the main 
parts-list at the rear of this rranual. CST will not accept 
liability for any consequential loss or darrage caused by the 
installation of dealer-supplied UPJrades to the TlDR system. 



Certain items will only be available from CST, or their 
agents, most notable of these is the winchester upgrade kit, 
which includes the custom PAL device for the SCSI interface. 
The price of these canp:Jnents also inherently includes a 
licence fee for the use of the proprietary SCSI interface 
drivers provided in. the THOR RCM's, and the winchester 
utilities disc which will be shipped with this kit. 

6.10. The ui.:graded TI-K)R system should be given 
a full functional test, including the formatting of a 
winchester drive if installed. CST has test software 
available to dealers to simplify this process, but it is 
preferable that this test is carried out before the cover is 
re-fitted, and then reJ_)eated after several hours of running 
with the cover installed. The pa.ver-supply of the TI-K)R system 
is specified for the fully ui.:graded system; however the p:>wer 
const.nllption is doubled -when the winchester drive is 
installed, and this will result in a higher operating 
ternJ.)erature than systems which only have floppy drives. This 
increase in temperature ma.y show up faults which have 
previously gone unnoticed. 
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7.00. Test and maintenance of the THOR system. 

7.01 The THOR professional a:>mputer system is 
based on the main circuit-board of the Sinclair QL computer, 
with numerous additions to both hardware and software. As the 
QL circuit-board is mostly unchanged (issues 5 to 7 with JS 
ROO's), it can be tested in isolation from the renaining 
canp:>nents of the THOR. It is only necessary to provide the 
board with a regulated 5 Volt supply, and a standard QL 
membrane keyboard in order that the norrral QL test procedures 
can be carried out. 

If necessary, Microdrives can be used to assist in the 
rapid loading of test software, but unmodified microdrives 
will not function if connected, as they require an 
unregulated 9 Volt supply. The THOR system uses the old 9 
Volt output pins of the expansion connector to feed it's 5 
Volt supply on to the circuit-board, and the 9 Volt and 5 
Volt traces on the board are connected together. Micrcx:lrives 
can be modified to operate with this 5 Volt supply by 
rerroving their 7805 voltage regulators and linking the two 
outer pin-positions together on the board. 

If no other means of powering the QL circuit-board is 
available, it is possible to make an adapter which transfers 
power from the THOR chassis to the QL board via a backplane 
type DIN 64-way connector on flying leads. 

7.02. The QL circuit-board contains several 
custan logic devices, and a nask-program:ned microcontroller. 
'1\.u of these devices are generally the rrost likely o::>mp::>nents 
to cause problems with an established QL board. The Video 
Controller device (ZX 830l)is easily damaged by outside 
influences, as it drives the RGB video rronitor directly. If 
the video monitor used is not separately grounded, and is 
then plugged into the THOR system whilst still carrying a 
static charge, the device will very often be damaged as the 
static will discharge through whichever pin rrakes contact 
first. The output drivers of the device are only specified 
against temp:>rary short-circuits to ground or the 5 Volt 
supply, and as little as 10 Volts will cause permanent 
damage. 

7.03. Symptans vary, depending on the exact 
damage done to this part. In general the systen will p:>Wer-up 
with a blank white screen, with or without synchronising 
pulses for the nonitor, but there are also failure modes 
where the screen carries a fixed pattern, or one or rrore 
colours fail to appear , Normally when a blank white screen 
api;:ears, the system never comes out of reset, as the white 
screen is an indication of total RAM failure. This is not 
totally surprising, as the RAM timing is controlled by the 
Video Controller, and the reset sequence tests all RAM before 
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doing anything else. The mcxles with a, pattern displayed on 
the screen are usually due to internal short-circuits between 
address lines inside the Video Controller (a similar 
situation arises when an external short is present in the 
machine), but · the timing chain is still intact. The display 
represents the pa,;er-on state of the rrerrory devices in the 
video display area, which the processor is unable to set to 
white due to the address-line fault. Missing colours are 
simpler to diagnose, as the rest of the system still works 
correctly. 

7.04. The ZX8302 comnunications controller is 
also prone to failure due to the number of connections which 
are brought out to the outside \'vDrld. Firstly the external 
interrupt line of the expansion connector is fed directly to 
this device, and unfortunately it is on the pin next to the 
-12 Volt supply. A bent pin on the expansion connector is all 
thatr is needed to destroy this device, and although this 
should not happen internal to the THOR machine, it can still 
happen to the connector in the expansion slot at the rear. A 
variety of symptoms can follow from damage to this CClllponent, 
with the most cararon being the sudden 'slowing down' of 
certain machine functions due to the overhead involved in 
servicing a i;:ermanent but unidentifiable interrupt. 

other lines on this device which api;:ear externally are 
the handshake lines of the serial ports, and again a wide 
variety of faults can occur as a result of damage to this 
component. Failure to transmit to a serial device, 'not 
found ' rressages when the device is actual 1 y ready, etc. 

7 .05. Naturally over a per.icd of service, there 
are many thinges which can cause problems with a system as 
relatively canplex as the QL circuit-board, hO'vvever, 
fortunately there seems to be a relatively low failure rate 
on the major canponents used, apart from the situations 
described above. The Central processor device (~K:68008-8) is 
prone to damage from external hardware, esi;:ecially when it is 
remanbered that all of the address and data lines of the 
system originate from this part, and are all unbuffered at 
least as far as the expansion connector.The THOR hardware 
does buffer the data lines, but they represent only a small 
group, and it is likely that they will also be unbuffered on 
any add-on card. 

Peripherals should always te connected when the system 
power is switched off, and wherever practical all elements of 
the system should be independantly earthed to rerrove the risk 
of damage from static charges. Always use a good mains 
distribution block, and make sure that the mains leads are 
the FIRST thing which you plug in when setting up the system. 
This guarantees that any static charge will dissii;::ate safely 
through the earth wiring, and that there will be zero 
potential difference between items which are to be ronnected 
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together. 

7.06. M:!rrory faults on the QL are of two kinds; 
firstly, there are those which are induced by the Video 
Controller device, when it is itself faulty; secondly there 
are genuine memory device failures. The first category are 
easily solved, as they disappear when the Video Controller 
device is replaced. The second type are rrore difficult to 
trace, in general the more catastrophic the fault, the easier 
it is to locate. It sauetirres helps to hold the QL reset 
button in when powering up the board, as the pattern then 
displayed is the natural reset state of the memory devices. 

Thin vertical lines on the screen at regular intervals 
can indicate specific bits faulty in the RAM, but further 
diagnosis is assisted by the QL's memory test sequence, which 
stays in a loop of code, writing a knCMn value to the screen 
memory at successive locations when it fails. It is necessary 
to investigate the individual nerrory devices using an 
oscilloscoi;:e, to search for unusual waveforms. 

7.07. Further investigation of the QL board is 
likely to be a lengthy business, with intermittent faults 
being particularily difficult to locate. Without test 
firmware in RCM, a digital storage 'scoi;:e, or a logic 
analyzer, it will often be simpler to obtain a 
service-exchange replacerrent for the QL circuit-board. If you 
return a faulty board under these circunstances, please give 
as full a description as possible of the problem, as it way 
not re-api;:ear imnediately when the board is being repaired by 
CST. 

7.08. The THOR wain board is currently built 
using a relatively large number of discrete devices, as this 
was judged to be the most econanical methcxl for production 
quantities below 1000 per rronth. The largest category of 
faults encountered so far is due to the low-volume 
hand-assembly techniques used, and due to the stringent 
quality-control checks, these rarely leave the factory 
uncorrected. 

There is presently insufficient data to suggest that 
any specific failure pattern has occurred in the field. 
Whilst this is reassuring in general terms, it has the 
unfortunate side-effect that every fault is likely to be a 
new one, and therefore all the rrore difficult to track down. 

7 .09. The larger integrated circuits, and the 
custan PAL devices are all installed in sockets to reduce the 
chances of damage from static charges while the boards are 
being handled in the factory. There is no reason to suppose 
that they are rrore likely to fail than the other canponents, 
and they should not be removed from their sockets without 
proJ?2r anti-static precautions being taken. It is 
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cx::casionally found that atmospheric J:X)llutants can cause 
probl.erns with the sockets, but careful rerroval and 
re-insertion of the components w:::>uld .seem to be a 
sufficiently gocx:1 rrethod ,of removing -any surface 
contamination. Spray-cl:eaners should not be used, .as they 
often leave an oily residue on the surface of the 
circuit-board. This can becorre a sticky rress with small bits 
of dust and dirt mixed in over a period of time, and the 
added capacitance of such a dei;:osit has been kna.vn to upset 
the operation of computer systems. 

7.10. The THOR hardware can fail in a variety 
of ways, but in general it is unlikely that any of these will 
stop the QL board from operating norrrally. Memory faults can 
stop the power-on sequence being completed, but applying a 
'temporary ground to pin 9 of IC 4 the main PAL device, will 
disable the THOR's RAM completely. If this allows the 
power+on sequence to canplete (with 128 K of RAM), then a 
rrerrory test can be carried out from superBASIC, with the 
ground removed, to locate the problem. 

7.11 Generally it will be found that the 
circuitry used on the THJR main board is sufficiently modular 
that specific faults can be rapidly diagnosed within the 
small area of circuitry asscx::iated with particular functions. 
However, there are faults which can cause the THOR hardware 
to stop the QL board operating correctly,-and arrong these the 
rrost likely is for a faulty cornp:>nent to either short t\.\l'O 
signals together internally, or to ignore an input. Both of 
these conditions are likely to stop the power-on sequence at 
sorre indetenninate point, and without the use of an 
oscilloscope or logic-analyzer to examine the state of all 
relevant signals at the central processor , it is very 
difficult to make an accurate diagnosis. Typically a 
processor cycle will start by placing a valid address on it's 
outputs, and then activating the address and data strobe 
lines (active low). If the address is in THJR board space, 
then IC4 the main PAL should take pin 14 high, activating the 
DSM:L line via Ql. Pins 12 and 13 should be in the 
appropriate state for the actual address present, and either 
DTACK or VPA should be activated to complete the cycle. 
Usually neither of these signals will occur , holding the 
processor- from canpleting the cycle. Depending on the 
specific address; the state of the logic chain can be 
followed until the reason for this inactivity is located. 

7.12 The second class of fault likely to be 
encountered is that which does not cornplete the power-on 
sequence, but which api;:ears to be executing c~e. Again the 
exact hardware state must be checked, but when DSr-Y:L, DTACK, 
and all address and data lines appear to have norrral signal 
levels on them, it is likely that one of the peripheral 
devices is not returning the expected value when fQlled, and 
the processor is running a lcop of code which is waiting for 
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the correct state to occur. The chip-select inputs of the 
various devices can be examined to find the one primarily 
involved, and other inputs to that device can be examined to 
locate any unusual signal conditions. 

Alternatively, it is likely that at least one of the 
processor pins will show an unusual signal level, and it may 
be necessary to follow the tracks on the circuit-board to 
locate the reason for this irregularity. Bear in mind that 
the RAM has it's ONn local data buffer, and that a short 
between lines on the RAM side of this will just look like 
identical data on two lines at the processor. Equally, the 
read/write line is buffered independantly for the RAM and all 
other devices. The signal may be present at the CPU, but not 
at the RAM or the other devices. 

7.13. The RAM array has it's local address 
lines multiplexed in IC's 16 and 17, and it may not be 
obvious that the address lines may be perfectly alright at 
the processor, but shorted together, open-circuit between 
rnerrory devices, or not being multiplexed at all. In normal 
operation, the main PAL device outputs tv.D types of timing 
pulses on pins 16, 17, 18, and 19, to control the RAM during 
normal access cycles and refresh only cycles. It may be worth 
disabling the RAM as described in section 7.10., to stabilise 
these signals to the refresh only type when searching for a 
RAM fault. 
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THOR Professional Computer,system. 
-----------------~------ ~------- 

t--<.ain board· parts list. November 1986. 
------------------------------------- 
Semiconductors. 

IC 1. 74 IS 245 
IC 2. 74 IS 04 
IC 3. 74 IS 74 
IC 4. PAL 16 L 8 Olstan logic 
IC 5. 74 IS 139 
IC 6. 74 IS 04 
IC 7. 74 IS 08 
IC 8. 74 IS 03 
IC 9. 74 IS 113 
IC 10. 74 IS 04 
IC 11. 74 IS 05 
IC 12. 74 AL.S 638 
IC 13. PAL 16 L 8 Olstan logic 
IC 14. 74 IS 245 
IC 15. 74 IS 245 
IC 16. 74 IS 257 or 258 
IC 17. 74 IS 257 or 258 
IC 18 to 33 256K x 1 D-RAM CAS before RAS refresh 
(NEC D-41257 or equivalent) 

IC 34. 74 IS 04 
IC 35. 74 IS 74 
IC 36. MC 6850 P 
IC 37. MC 6821 P 
IC 38. WO 1772 PH 
IC 39. MC 146818P 
IC 40. 74 IS 05 
IC 41. 74 IS 03 
IC 42. 74 IS 04 

Q 1. 
Q 1. 

MPSA 2369 A 
MPSA 2369 A 

D 1. 
D 2. 

1 N 4148 
1 N 4148 

Passive components. 

R 1. 
R 2. 
R 3. 
R 4. 
R 5. 
R 6. 

1 K 1/4 Watt 
10 K 1/4 watt 
150 K 1/4 Watt 
5 M 6 1/4 Watt 
150 R 1/4 Watt 
1 K 1/4 Watt 
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R 7. 
R 8. 
R 9. 
R 10. 
R ll. 

RP 1. 
RP 2 to 4. 

Xtal 1. 
Xtal 2. · 

c 1. 
C 2. 
C 3. 
C 4. 
C 5. 
C 6. 
C 7. 

C 8. 
C 9 to C 44 

10 K 1/4 Watt 
10 K 1/4 Watt 
1 K 1/4 Watt 
l K 1/4 Watt 
1 K 1/4 Watt 

8 x 150 Ohm DIL pack 
7 x 1 K SIL pack 

8.000 MHz HC-18 U 
32768 Hz watch crystal 

0.1 Microfarad 30 Volt 
4 n 7 30 Volt 
22 Picofarad 30 Volt 
22 Picofarad 30 Volt 
0.1 Microfarad 30 Volt 
0.1 Microfarad 30 Volt 
22 Microfarad Tantalum 16 Volt or 
100 Microfarad Electrolytic 16 Volt 
0.1 Microfarad 30 Volt 
0.1 Microfarad 30 Volt {Decoupling) 

NICAD battery 3v6 100 mAH capacity for real-tirre clock 
VARTA Mempac or equivalent. 

Connectors and sockets. 

IC 4. 
IC 11. 
IC 12. 
IC 13. 
IC 15. 
IC 36 •. 
IC 37. 
IC 38. 
IC 39. 

Keyboard 
Printer 
t-'buse 
Floppy disc 
SCSI 
EPRa1 board 
Expansion 

Link board 

Card guide 

Spacers 

Screws 

20 way dil socket 
14 way dil socket 
20 way dil socket 
20 way dil socket 
20 way dil socket 
24 way dil socket 
40 way dil socket 
28 way dil socket 
24 way dil socket 

5 pin 180 degree din PCB nounting socket 
26 way long latch 90 degree ribbon header 
DB-9 90 degree PCB nounting ferrale plug 
26 way double rCM PCB pins 
34 way double row PCB pins 
34 way double raw 90 degree PCB pins 
Special 64 way DIN 90 degree PCB nounting 
wale socket with 13 nm pins. 
Special 64 way 90 degree double row 
pins with 10 nm long tails. 
Special moulded plastic guide to take 
single eurocard in expansion socket. 
M 3 clear by 3 nm long l::etween card-guide 
and expansion socket. 
self-tapping screws M 3 by 10 mn to fix 
card-guide to expansion socket. 
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Enclosure. 

No. Item 
No. 
off Supplier 

-------------------------------------------------------------- 
Ref. No 

O Base l 
l Front end plate 1 
2 Back end plate l 
3 Cover 1 
4 Blank panel, full ht. 1 
5 Painting 1 
6 Feet 4 
7 Screws M3x5 Superdrive 8 
8 Screws M3x8 Superdrive 4 
9 Screw self tap 4 xlOmm 3 

10 Screw self tap 4 x 8mm 7 
11 Screws M3 x 16mm - 7 
12 Screws M3 x 20mm 1 
13 Screws M3 x 30mm 1 
14 Screws 6/32 UNC x 25mm 4 
15 Screws 4/40 UNC x 25mm 8 
16 Spacers 3mm (metal) 3 
1 7 Spacers 8mm (plastic) 6 
18 Spacers M3x8mm(metal tap) 1 
19 Spacers M3xl0mm(metal tap} 1 
20 Spacers 18mm (plastic} 8 
21 Spacers M3x25.4mm(plastic) 2 
22 M3 nut 8 
23 Panel anodising 1 
24 THOR panel (screen print) 1 

Eprom Board 

No. Item 
No. 
off 

1 PCB - Eprom 
2 34 way Skt. dual row. 
3 28 way, IC Skt. 
4 0.1, 63V Cap 
5 128K EPROM 
6 256K EPROM 

l 
l 
6 
6 
1 
1 

Cables & Connections 

No. Item 
No. 
off 

1 Mains input skt. & switch 1 
2 Mains outlet socket 1 
3 Mains lead, 2.Sm, fused SA 1 
4 Mains Supply cable loom 1 
5 DC P.S. cable loom, dual f 1 
6 DC P.S. cable loom,Win & f 1 
7 34-52way SCSI cable assemb 1 
8 26-34way Flop cable assernb 1 
9 34-26-34way dual floppy l 

10 2 Amp Fuse 20mm anti surge 1 

.Additional Modules 

No. Item 
No. 
off 

Propak 
Propak 
Propak 
Propak 
Propak 
Pr0pak 
RS 
D.B.Fasteners 
O.B.Fasteners 
O.B.Fasteners 
D.B.Fasteners 
D.B.Fasteners 
D.B.Fasteners 
O.B.Fasteners 
O.B.Fasteners 
O.B.Fasteners 
Harwin 
Verospeed 
Verospeed 
Verospeed 
Vero speed 
RS 
O.B.Fasteners 
Neon Care 
J.G. Printers 

Supplier 

543-513 

R2303-14 
87-25984E 
87-25977J 
87-25978E 
87-25989G 
543-743 

Ref. No 

Stev. Circuits 
VSI OUP76282-417 
RR (Bice-Vero) 681023 
RR (E.C.C.) 471004 
Impulse (NEC) 2712802 
Impulse (NEC) 2725602 

Supplier 

Belling & Lee 
RR (Bulgin) 
RR (Bulgin) 
RR 
RR 
RR 
RR 
RR 
RR 
RR 

Supplier 

Ref. No 

L2724 
274283 
274261 

984107 
984108 
981259 
981261 
981260 
591058 

-------------------------------------------------------------- 
Ref. No 

1 3.5 inch 720K Floppy 1 
2 3.5 inch 20Meg Winchester 1 
3 'QL' PCB 1 
4 Power Supply 1 
5 Keyboard PC-AT l 

PCML FO 1036A 
Peripheral Sol. R00652 
Applied Technology 
Scource Elec. 
Armond Elec. ALPS 



THOR Module 

No. Item 
No. 
off Supplier Ref. No 

-------------------------------------------------------------- 
1 PCB Motherboard 1 
2 PCB Con. board 1 
3 64way DIN41612 Skt 1 
4 64 way 90 deg. pins 1 
5 8 way power supply pins 1 
6 lOOmm Card guide 1 
7 5 w 180 deg. DIN skt. 1 
8 26 way Header long lever 1 
9 'o' 9 way plug 90 deg. 1 

10 64 way 90 deg. w/w plug 1 
11 26 way un. straight header 1 
12 34 way un. straight header 1 
13 34w 90 deg. un.header 1 
14 0.1 63V Caps. 39 
15 SIL res. 8 pin lK 3 
16 OIL res. 16 pin 150R 1 
17 150R 1/4 W 1 
18 lK 1/4 W 5 
19 lOK 1/4 W 2 
18 150K 1/4 W 1 
21 lM 1/4 W 1 
22 5.6M 1/4 w 1 
23 15pF caps. 2 
24 47pF caps. 1 
23 100 uF Electrolytic 10 V 1 
26 Crystal 32.768 kHz 1 
27 Crystal 8.00 MHz 1 
28 Nick. Cad. Bat. 3.6v 1 
29 14 way IC skt 1 
30 20 way IC skt. 4 
31 24 way IC skt. 2 
32 28 way IC skt. 1 
33 40 way IC skt. 1 
34 1N4148 Diode 2 
35 MPSA 2369 2 
36 SN74LS03N 2 
37 SN74LS04N 5 
38 SN74LS05N 2 
39 SN74LS08N 1 
40 SN74LS74AN 2 
41 SN74LS113AN 1 
42 SN74LS139N 1 
43 SN74LS245N 3 
44 SN74LS258N 2 
45 SN74ALS638 1 
46 MC6821P 1 
47 MC6850P 1 
48 HD146818AP l 
49 WD1772PHOO 1 
50 PAL 1 - CST 1.2 1 
51 PAL 2 - CST 2.1 1 
52 256K x 1 DRAM 16 

Stev. Circuits 
Stev. Circuits 
RR (Bice-Vero) 
Flair 
RR (Molex) 
Co nee 
RS Components 
RR (Molex) 
RR (Mc.Murdo) 
RR (Panduit) 

THOR Mb 
THOR Cb 
685062 

SPL 118 
406034 

ERG 100 
473-278 
402025 
421125 
299017 

RR (Molex - 80w) 407154 
Flair DR250150-34T 
RR (E.C.C.) 471004 
RR (Kyocera) 3001011 
RR (Piher) 057001 
RR (Piher) PR16 5% 
RR (Piher) PR16 5% 
RR (Piher) PR16 5% 
RR (Piher) PR16 5% 
RR (Piher) PR16 5% 
RR (Piher) PR15M 
RR (Mullard) 814119 
RR (Mullard) 814125 
RR (Dubilier) 342003 
Davitron DTFW26 
Davitron 8 MHz HCl 
RR (Varta) 313157 
RR (Bice-Vero) 681018 
RR (Bice-Vero) 681021 
RR (Bice-Vero) 681022 
RR (Bice-Vero) 681023 
RR (Bice-Vero) 681024 
RR (Mullard) 801001 
RR (Motorola) 444030 
RR (Motorola) 432153 
RR (Motorola) 432154 
RR (Motorola) 432155 
RR (Motorola) 432156 
RR (Motorola) 432184 
RR (Motorola) 432200 
RR (Motorola) 432211 
RR (Motorola) 432249 
RR (Motorola) 432326 
Online (Texas) 854043 
RR (Motorola) 446127 
RR (Motorola) 446137 
Impulse(Hitachi)HD146818P 
Pronto 1115442 
Online 963025 
Online 
Impulse (NEC) 41257Cl5 



CST Th.or 20/21 

The 2 0 / 2 1 PCB 

This unit replace the 11C68008 CPU on the QL PCB of the Thor 8. 



TH)R Technical note 1. 16/12/86. 

Using external Microdrives with the TOOR. 

The TOOR system as supplied uses ftoppy discs as the 
basic data-storage rredium, however it is'still possible to 
connect external microdrives if certain rrodifications are 
rrade, and this technical note is intended to starrlardise the 
installation procedure. 

Firstly it should be understoal that the selection of 
microdrives is carried out by serrling a train of pulses fran 
the IPC device, to the first microdrive position on the QL 
board, this device then actively responds by re-transmitting 
the pulse train to the next devire, and oo on to the last 
device in the chain. Fa.eh device is identical, and ranoves 
one pulse from the train, l.ll1til the desired devire receives 
only one pulse. 

It is necessary to link the pulse across the missing 
microdrive positions on the QL board, to allow the external 
drives to be found. A connection should l:e rrade l:etween pins 
1 and 2 of each microdrive connector to do this. These are 
the nearest pins to the IPC on the bJard, and can be linked 
with a short u-shaped piere of tinned copper wire pusherl into 
the turned-pin socket strip. 

The standard microdrive is I!)wered fran the 9 Volt rail 
of the QL, which is no longer present. It is therefore 
necessary to provide a supply in another way, and we suggest 
that a 15 

Ohm series resistor ( 1/2 Watt rating ) should be 
fitted in series with the existing inductor LS, to carry 
·power from the 12 Volt rail ( accessible at the position of 
the 78Ll2 voltage regulator IC 37, now rerroved ) • 'lb do this, 
it is necessary to lift the end of LS which previously 
connected to the 9 Volt rail from the QL circuit board, and 
to join this free end to the resistor. care should l:e taken 
to use sleeving to insulate this floating connection, and to 
leave the leads of the comp:ments as short as possible. 

This modification should allow external cased 
micrcrlrives ( typically the type interned for the Spectrum) 
to function identically to those originally fitted to the QL. 
However it may be found that those supplied for the Spectrum 
are often to a lower specification than the QL parts, and may 
fonna.t to a reduced capacity. It is unlikely that anyone 
v.Uuld want to use these drives to save data, and they will 
nonna.lly read existing QL cartridges without difficulty. 

Graham Priestley. 

TOOR Service M3.nager. 
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Thor Notes V 4.03 

Thor Software Status. 18/11/1986 
** 4.03 ** 

Sui;:erBASIC Carrnands. 

CLOCK. ** 4.00 ** 

The clock now uses a wiru:lo.v awned by Sui;:erBASIC, ensuring that it gets displayed 
in ~he windowing envirorurent. 

EX. ** T.04 ** 

EX, when invoked fran a job other than zero, e.g. when used fran a Sui;:ercharged 
program, sets the holding job correctly now. This ensures that sub-jobs go away 
when the main job canpletes (or is deleted). 

This problem was reported by Helmuth Stuven of Dansoft. 

'ilie "option string" parameter, i.e. the one preceded by a semicolon, ** 4.00 ** 
no.v accepts an expression, as well as explicit.strings and narres. This is 
particularly useful with Xchange, which takes_a single nurreric pararreter for its 
workspace. For example: 

EX Xchange; 40 

would invoke Xchange with 40K workspace. Variables must still be converted to 
expressions if necessary: this is rrost neatly done by placing them in parenthesis. 
The above example is equivalent to: 

\\Drkspace = 40: EX Xchange; (workspace) 

Previously it was necessary to use the even less obvious form: 

\\Drkspace = 40: EX Xchange; workspace & 1111 

Incidental with this change is the acceptance of numbers by rnany procedures and 
procedures which si;:ecify a name. This will be appreciated by users of nurreric file 
names; care must be taken to rerrember that, for example, "SPL 1000000" will 
attempt to spool a file called "FLP2_1E6" (or "winl_user_lE6" etc) ! 

EW when invoked from a job other than zero did not wait: now fixed. ** 4.01 ** 
Canplex job structures crashed machine when they set their priorities to zero: no.v 
fixed(?). Priority now defined within rrodule (internal change only). 
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Thor Notes V 4.03 

EXTRAS. ** T.05 ** 

The EX'rnAS corrmand now ignores functions and prcx::edures in the Thor roms, as they 
are conceptually part of the machine and not 'extra'. 

HEX$, BIN$. ** T.05 ** 

HEX$ and BIN$ nON accept a single parameter and a second pararneter of zero. The 
effect of both of these is to display the value in the srrallest number of digits 
rossible without truncation. :~~- ~§,' 
E.g. HEX$(0) = HEX$(0,0) = 'O' 
HEX$(-l) = HEX$(-l,O) = 'FFFFFFFF' 

BIN$(0) = BIN$(0,0) = 'O' BIN$(42) = BIN$(42,0) = '101010' 
BIN$(-l) = BIN$(-1,0) = '11111111111111111111111111111111' 

HEX$(42) = HEX$(42,0) = '2A' 

The functions previously hung if the second p:i.rameter was zero. This bug has never 
been reported, despite being present in all mpies of the QL Toolkit and over 
2,000 Q-Discs prc<luced over a 21 month peric<l! 

SYS VARS. ** 4.02 ** 

This is a function (no pararreters) to return the address of the system variables. 
It should be used by all programs that are intended to be JX)rtable to later Thor 
rrachines. 

W:OPY. ** T.04 ** 

W:OPY now ex>pies file headers if either the file-type field or the file-type 
dependent information field is non-zero. This ensures that only canpletely plain 
files are copied without header. 

This problem was reJX)rted by Talent regarding the mpying of TechniQL screen 
dumps. 

W:OPY F (ex>py without pranpting) and W:::OPY O (copy with overwrite, no 
prcmpt.inq ) have been added. - 

** 4.00 ** 

The prompt message is now in full: "Y/N/A/Q" has now been replaced by 
"Yes/No/All/Quit". 

M..Ich larger buffers are now used.to improve r;erformance. 

The pranpt rness "10" has teen replacErl by"=>". ** 4.02 ** 
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Thor Notes V 4.03 

WDEL. ** 4.00 ** 

Extended pranpt rressage : sane as vX:OPY. 

\'MON. ** T.14 ** 
---- ---- 
Window £0 is now slightly larger with a black and white checkered border like £1 
and £2. This is particularly useful if £1 and £2 have been closed and other jobs 
are using the screen, as it is much rrore recngnisable. 

Wind.CM £0 moved dCJNn exactly one pixel due to arithmetic error! ** 4.01 ** 

DEVICES. 

BOOl'. ** T.06 ** 
---- ---- 
The special device "BOOl'" is a read-only device which yields a SuperBASIC in-line 
file, which attempts to LRUN the file 11flpl boot" or, if unsucessful, the file 
"winl boot". It is invoked after the Fl/F2 screen, causing the Thor to be booted 
·fran a floppy, if present, or the winchester; this sequence ensures that a 
winchester machine with an eroneous "winl boot" file can still be booted. The 
device may be used subsequently by the cc:mra.rrl: 

LRUN BOOl' 

Unlike the Q-Disc driver, it does not boot the machine by microdrive emulation and 
so avoids certain narre-clash problems. This has the effect that if microdrives are 
fitted, or a Q-Disc is fitted in the expansion port, and the built-in bootfiles 
are not found, these will be used to boot fran. 

BOOl' now performs MRUN rather than LRUN to reduce screen activity. ** 4.00 ** 

CI1XK. ** 4.01 ** 

If the clock is invalid on reset, no attempt is rrade to set it to the, probably 
erroneous, QL clock. Reading the clock can tirre out if it never 'ticks'. These 
changes are only of significance in testing. 
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Thor Notes V 4.03 

mN: Keyboard. ** T.10 ** 

M.Ilti-language keyboards now accepted. Pre-installed are now International, 
British and Danish. 'lb change between language, type <Alt>-<Sys Req>. This changes 
to the next in round robbin fashion. 

Also changed in this version are the key strokes required for "special" Space and 
Enter. These are now producoo by canbination with Ctrl, rather than Shift: this 
reduces typing errors when typing SEQUENCES OF CAPITALS, without making the rarely 
used "special" key canbinations too obscure. 

French and German keyboards added. The French, in particular, is very ** T.13 ** 
provisional, until it can be canpared with a "standard" french keyboard. 

The Danish version has been slightly rrodified, allowing the divide symbol to be 
produced using one of the two key corrbinations which previously produced 
c-cedilla. 

Greek and Swedish keyboards added. New flag added to allow dual 
character sets toggled by <Alt>-<Caps IDck>. 

** T.14 ** 

r.bving the ini;ut channel has been changed to improve the perforrrance ** T.14 ** 
of multi-tasking in conjunction with the new winda.v drivers. <Sys Req> now moves 
to the "next" console channel that is active (it has an enabled cursor flag or is 
waiting for input), or belongs to a different job, unless that job has another 
channel which is active. This ensures that even jobs that do not enable their 
cursor (e.g. Xchange) to be properly multi-tasked. 

<Shift>-<Sys Req> attempts to change to a channel ONned by SuperBASIC, if p:)Ssible 
with its cursor enabled. 

<Ctrl>-<Sys Req> changes to the "next" console regardless of its cursor enabled 
status. 

<Shift>-<Scroll I.Dck> ("break") now releases the screen lock status. ** 4.00 ** 

Greek keyboard corrected for lower case 'y'/upsilon translation. Accent** 4.01 ** 
keys now accepted in alternate rrode. 

System variables now used for shift keys (sv_shift = $80.w), ctrl key (sv_ctrl = 
$82.b), alt key (sv alt = $83.b) and num-lock flag (sv num = $84.b) status; auto 
repeat count (sv_arcnt = $90.w) now set to -1 when no key is repeating, alla.ving a 
non-destructive test for key press together with the auto repeat buffer (sv arbuf 
= $8a.w). - 

Console channels are now opened BEFORE the active one. This ensures ** 4.01 ** 
that the keyboard will return fran a job to its originator unless the user 
explicitly changes windo.vs using the <Sys Req> key or other jobs preernpt control 
of the screen. This rreans that jobs "stack" in a fairly intuitive manner. 
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Thor Notes V 4.03 

German keyboard fixed to have one double-s ("beta") arrl one plus key, 
instead of tw:J plusses! 

** 4.02 ** 

Greek keyboard fixed to get accent key right. 

<Sys Req> nCM changes screen in scheduler loop to prevent clashes. 

** 4.02 ** 

** 4.02 ** 

The keyboard definition table p::,inter, sv_kbd, has been changed to ** 4.02 ** 
$150, to ensure long word alignrrent (for Thor-20). This should not cause any 
problems as this was not previously documented. 'Ihe "raw" keyboard queue is now 
pointed to by sv _ kbdq ( $154), allowing improved keyboard response to be provided 
by "greedy" device drivers, such as the floppy, which need to hold off interrupts 
for significant periods. 

Window changes on <Sys Req> are now done in, the scheduler loop to 
prevent windCM mixing. 

** 4.02 ** 

Greek keyboard finalised: in greek mode, the<'> key is special: when ** 4.03 ** 
it is pressed, nothing is output, but if any of the lower case keys 
<a>,<e>,<h>,<i>,<o>,<y>,<v> (alpha,epsilon,eta,iota,omicron,upsilon,orrega) 
inmediately follCM it, they are converted to their accented (dotted) fonn. 
<Shift>-<'> produces a double accented upsilon. 

PAR. ** T.09 ** 

All options are now recognised: 

PAR[NICIR][_bufsize][K] 

Options: 

Newline translation: 

N - Newline: <newline>=> CR LF (default). 
C - Carriage return: <newline>=> CR. 
R - Raw. 

Buffer size= 128 if neither <bufsize> or K present; 
= <bufsize>, llRlltiplied by 1024 if K present; 
= 1024, if only K present. 

Once a channel has been closed, a further channel rray be opened, even if output is 
still occurring. Therefore to perform background printing fran manory, open a 
channel with a buffer size adequate for the entire output: the output will 
apparently canplete .inrnediately, and further printer output may be initiated. Note 
that it is the responsibility of the printing job to ensure that rrenory is not 
"hogged": a channel occupies about 100 bytes more than the buffer size specified. 
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Thor Notes V 4.03 

Except in raw mode, a page thra.v is added at end of file if not already present. 

The p:irallel i;:ort na.v checks for the present of 'IRA vectors for outp.it 
translation. 'Ihis is not performed on "raw" chan~ls ("parr"). 

Interrupts enabled, to enable maximum output speed wren using printers ** T.12 ** 
faster than 50 ci;:s. 

Bug fixed, which· could cause a system crash when using TRAnslated ** T.14 ** 
characters when the outp.it buffer is full. 

Screen Driver ( SCR) ~ ** T.14 ** 

Full dynamic wimc,...,ing has been added. Each job is allocated a buffer area for its 
windc,,..,s. This area is a rectangle which encloses all the windows which are a,.med 
.by the job, plus al 1 · area of the screen which have been previously occupied by 
windows owned by the job that have been written to. 'Ihis means that windows that 
are opened and imrediately rerlefined, as is done by the ur.CON and UT.SCR vectored 
routines, do not contribute to the buffer space area. Otherwise, buffer area do 
not shrink, which ensures that top line banners etc remain with the job. The 
exception to this is SuperBASIC, allaving the use to re:iuce it fran using the 
entire screen. 

'Ihe driver only alla.,.,s buffer areas which are unobscured to be written to, all 
others being preserved. Attempting to perform a write to such an area will return 
"not complete" if finite a timeout is specified or wait until unobsa.ired. Areas 
may be rendererl writable by issuing an SD.TOPW ($3a) i/o trap on any screen or 
console channel belonging to the job, or rroving the flashing cursor to a console 
windc,..., belonging to the job (See the description of COO for enhanced cursor 
rroving). When a window is first opened, the job's buffer area is made writeable: 
this rreans that a new job overlapping SuperBASIC's area (normally all of the 
screen!) will suspend SuperBASIC unless the cursor is specifically moved back; 
thus, it is sensible to always use EX (manually) rather than EW. 

Closing all the winda.,.,s belong to a job will release its buffer area: this should 
therefore not be done unless this effect is desired; for example, this may be used 
when it is desired to "really" move or shrink a window area. 

WindCMing nc,..., can be turned off (for canp:itability with a minority of ** 4.03 ** 
irregular programs) by setting the byte sv_nowin (offset $85) in the system 
variables; for example: 

POKE SYS_VARS+l33, 255 

'Ihis will only affect jobs opening their first windavs with the flag set; to 
rerrove a job's (e.g. SuperBASIC's) windc,,.., buffer, close all of it's windows and 
reopen them. 
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Thor Notes V 4.03 

waterrrark. ** T.08 ** 

Installed in Winchester only: currently in second top rom only! 

Installed in RAM drive. ** T.11 ** 

Installed in FLP driver. ** T.13 ** 

Na'/ in correct ran. ** 4.00 ** 

SUMMARY OF VERSIONS. 

T.04: EX Bug fix (owner job). · 9/ 9/1986. 
W:OPY Bug fix (non-plain file headers). 

· T.05: BIN$ Bug fix (0 bits). Now accepts value cnly. 10/ 9/1986. 
EXTRAS Now ignores Thor rorns. 
HEX$ Bug fix (0 bits). Now accepts·value only. 

T.06: BOOT Device added. 10/ 9/1986. 

T.07: WIN Various enhancerrents. 12/ 9/1986. 

T.08: WIN waterrrark Added (winchester only). 19/ 9/1986. 

T.09: PAR First complete version. 15/ 9/1986. 

• T.10: CON Multi-language keyboard support. 19/ 9/1986. 

T.11: RAM Relinked to include watennark. 19/ 9/1986. 

T.12: NFS Ll.nked in. 22/ 9/1986. 
PAR Performance improved with fast printers. 
WIN lt>t installed if Pal absent. 

T.13: CCN French, Gerrran keyboards added; Danish improved 22/ 9/1986. 
FLP Now includes waterrrark. Re-arrangerrent of roms. 

T.14: CCN Greek ( HELIAS) , Swedish keyboards added. 10/10/1986. 
CON <Sys Req> response improved. 
PAR TRA bug fixed. 
SCR Full windowing version. 
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4.00: Thor 
BCXJI' 
CLOCK 
CON 
EX 
FSDs 
W::::OPY 
WDEL 

4.01: CLOCK 
CON 
coo 
EX 

Thor Notes V 4.03 

First full release version. 12/10/1986. 
Screen clears reduced. 
(procedure) New wi.ndav for windowing software. 
Further <Sys Req> and <Scroll IDCk> improverrents. 
Enhancedopt Lon string input. 
Watennark rroved to correct rom. 
New entries added; improved rressages; large buffers. 
Improved messages. 

(device) Error handling improved. 28/10/1986. 
Greek keyboard enhanced; improved systan interface. 
Job stacking improved. 
Various bug fixes. 

4. 02: CON Greek & Gernan kbds fixed; Sys req improved. 
SYS VARS function added. - 
~OPY "TO" replaced by"=>". 

4.03: CON 
SCR 

16/11/1986. 

Greek (HELLAS) keyboard changed again. 
System variable to disable winda.ving. 

18/11/1986. 
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111ko· i,,..~l'\'iae Stt'ttr'-" 111 1 w.ll.la..!. t. ,u.u. 
June 29th. 1987 
• • ROU: 4.20 •• 

SUperBASIC Commands. 

C{J}CK. 
• The clock now uses a window owned by SuperBASIC. ensuring 

displayed in the windowing environment. 

•• 4.00 • 
that it gets 

•• T.04 •• 

EX. when invoked from a job other than zero. e.g. when used from a 
Supercharged program, sets the holding job correctly now. This ensures 
that sub-jobs go away when the main job completes (or is deleted). 

This problem was reported by Helmuth Stuven or Dansort. 

The "option string" parameter. i.e. the one preceded by a ~· 4.00 •• 
semicolon, now accepts ..• an expression. as well as explicit stflngs and 
names. This is particularly useful with Xchange, which takes a single 
numeric parameter for its workspace. For example: 

EX Xchange; 64 

would invoke Xchange with 64K workspace. Variables must still be converted 
to expressions it necessary: this is most· neatly done by placing them in 

<:·_ parenthesis. The above example is equivalent to: •• 
....._.__,,.. 

workspace = 64: EX Xchange; (workspace) 

Previously it was necessary to use the even less obvious form: 
.. .\. 

workspace = 40: EX Xchange; workspace & •• 
··.>j. 

Incidental with' - this change is the ' acceptance or numbers by many 
procedures and procedures which specify a name. This will be appreciated 
by users or numertc rile names; care must.·, be taken to remember that. tor 
example, . "SPL 1000000" will attempt to spool a file called "FLP2_1E6" (or 
"winl_user_IE6" etc)! 

,· 

.,.._. 
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•• 4.01 •• 
then invok~ f~m a job o:her th1n 1.e?'O did net 1iit: This bug (that tiirays 
has been present) is now fixed. Complex job structures crashed the machine 
when they set their priorities to zero: now fixed. Priority now defined 
within module (internal change only). 

EXTRAS. 
•• T.05 •• 

Tl'a EXTRAS command now ignores functions and procedures in the Thor roms, 
as they are conceptually part or the machine and not 'extra'. 

l 

~$, BIN$. 
•• T.05 •• 

,.---,. 

• HEX$ and BIN$ now accept a single parameter and a second parameter of 
zero. The errect or both or these is to display the value in the smallest 
number or digits possible without truncation. 

E.g. 
HEX$(0) = BEX$(0.0) = 'O' 
BEX$(42) = HEX$(42.0) = '2A' 
HEX$(-l) = HEX$(-l~O) = '~FF~F-r--r-~r--w- 

BIN$(0) = BIN$(0.0) = 'O' . 
BINS(42). = BIN$(42.0) = '101010' "". 
BINS(-1) = BIN$(-l.O) = 'llllllllllllllllllllllllllllllll' 

The functions previously hung if. the second parameter was zero. This bug 
has never been reported. despite being present in all copies or the QL 
Toolkit and over 2.000 Q-Discs produced over a 21 month period! 

•• 4.16 •• 

This !unction has been (partially) implemented tor the Thor for 
compatability with programs developed for the Sinclair QL. 

' .•. . , . 

As it has ·\ftO correspondance to the Thor's hardware, it ts not recommended 
for new software design. INKEY$ or. where necessary. a direct scan of the 
system variables should be used in preference, as these are more conslstant 
with the Thor's architecture and have better- performance. 

It Is only · available from SuperBASIC: the mt.ipcom trap is unaffected. The 
joystick ports are scanned as is now the keyboard . ..,. .. 
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0:::ie only multiple key strokes detected 2.:--e combinations of <shift>, 
<ctrl>, <a lt > and <one other key>; to alleviate ~·~ts restriction, the 
corner cursor pad keys act as combinations of tne adjacent keys: e.g. 
<home> registers as <left> + <up>. , 

The <caps lock> result is obtained by pressing the 
(<5>). It is interesting to note that a bug in the QL 
tne machine to crash if SuperBASIC was relocated 
created or terminating etc. has been removed. 

center cursor pad key 
version which caused 
by another job being 

LANGUAGE$. 
ta. •• 4.14 .•.• 

' The function LANGUAGE$ returns a string giving the current keyboard layout , 
name. 

F.ex. PRINT language$ 

•. 

SET LANGUAGE. 
•• 4.14 •• 

SET_LANGUAGE takes a string or name parameter and attempts to change 
keyboard layout to the first one with ·a name or which the parameter is a 
(case-ignored) abbreviation. Ideally, the run name should be used in 
programs, the abbreviation is reserved !or interactive use. Note that on 
JS roms, "Francais" must be quoted as it is an invalid variable, name. The 
scan is circular so, ror example, ' 

~' 
SET_LANGUAGE d 

would select "Dansk" rather than "Deutsch" unless the German keyboard was 
already selected; to select the German layout an unambiguous abbreviation 
is needed, e.g. 

SET_LANGUAGE de 
(,,-.,..,_ .. ~ 
\.;; The present revision or the rom contains the following keyboard layouts: 

1 International 
2 British 
3 Dansk 
4 , . -~ . Deutsch 
5.' Espanol 
6 . Francais 
7 HELLAS 
8 SUisse 
9 Svensk 

Danish 
German 
Spanish 
French (AZERTY) 
Gre~k 

SWiss 
Swedish 

_ ..... -,· 
"":,~ 



SYS VARS. 
•• 4.02 •• 

This is a function (no parameters) to 
variables. It should be used by all 
portable to later Thor machines. 

return the address ot the system 
programs that are intended to be 

' TOP IINOOi. 

system variables, -please do not use direct adresslng. 
start=SYS_ VARS 
print start 
print hex$(start) 

-> 163840 (decimal) 
- > 28000 (hexadecimal) 

When scanning 
e.g. 

•• 4.14 •• 

TOP_WINDOW takes an optional channel, defaulting to #l, which should be 
connected to a CON or SCR window. When called, it performs an SD.TOPW call 
on the channel to ensure the window is visible and connects the keyboard 
to the channel if possible. 

Explicit keyboard connect removed as now done by sd.topw. •.• 4.15 •• 

ICOPY. 
•• T.04 •• 

WCOPY now copies file ..• headers it either the file-type field· ... or the 
file-type dependent information field is non-zero. This ensures that only 
completely plain files are copied without header. 

his problem was reported by Talent regarding the copying or TechniQL 
screen dumps. 

,, ..•.•.. , 

' '--.;.,,- 

WCOP.Y_P (copy without prompting) and WCOPY_O (copy with 
overwrite no prompting) have been added. -~ 

•• 4.00 •• 

The prompt message is now in full: "Y/N/A/Q" has now been replaced by 
'Yes/No/ All/Quit". . 

Much .largel butters are now used to improve performance. 
' J - . . 

·..• I! The prompt message "TO" has been replaced by "=>" to· 'lmprcve 
the user interface tor non-english users. ~- 

•• 4.02 •• 

iDEL. 
•• 4.00 •• 

·• ~ 
E~tended prompt message: same as WCOPY. 

'•""-t ,Y·· 

. , 
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•• T.14 •• 

Window #0 is now slightly larger with a black and white checkered border 
1p,~ ~l and ,,,2. This is particularly useful if #l and #2 have been closed 
and other jobs av • using the screen, as it is much more recognisable . 

Window #0 moved down exactly one pixel due to arithmetic 
error! 

•• 4.01 .•• 

DEVICES . • 
BOOT. 

•• T.06 •• 

_1_ The special device "BOOT" is a read-only device which yields. a SuperBASIC 
-.,_}-- in-line file, which attempts to LRUN the file "fipl_boot" or, if 

unsucessful, the file "winl_boot". It is invoked after the pressing Fl or 
F2 after the initial screen, causing the Thor to be booted from a fioppy 
(drive 1), if present, or the winchester (winl_);. This sequence ensures 
that a winchester machine with an eroneous "winl_boot" file can still be 
booted from a floppy disc. The device may be used subsequently by the 
command: 

I.RUN BOOT 't ·• 

Please note that unlike _the Q-Disc driver, it does not boot the niaehlne by 
microdrive emulation and so avoids certain name-clash problems. This has 
the effect that if microdrives are fitted, or a Q-Disc is fitted in the 
expansion port, and the built-in. boot!iles are not round, these will be 
used to boot from. 

BOOT now performs llRUN rather than LKUH to reduce screen 
activio/- 

•• 4.00 •• 

v·-,.,CLOCK. (c._./ 

•• 4.01 •• 

If the clock is invalid on reset, no attempt is made to set it to the, 
probably, erroneous, QL clock. Reading the clock can time out if it never 
'ticks' .. Thes.e changes are only or significance in testing . .I! 

', 
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'!.\or llocments : Operating s,sts Dpdate V UO/Ul 

COl{: Keyboard. 
O T.10 •• 
•• , 4.20 •• 

Multi-language keyboards now accepted. There are now 9 pre-installed 
keyboards (Internattonal.Brtttsh, Danish, German, Spanish, French, Greek, 
the Swiss, and Swedish}. To change between language, type <Alt>-<Sys Req>. 
This changes to the next in a cyclic (round robbin fashion). Alternatively 
you can select the keyboard directly by using the comand SET_LANGUAGE 
described in this document, and · in the THOR Manual Supplement. 

Also changed in this version are the key strokes required for "special" 
§pace and Enter. These are now produced by a combination with ctrl, rather 
than Shift: this reduces typing errors when typing SEQUENCES OF CAPITALS, 
without making the rarely used "special" key combinations too obscure. 
The Danish version of the keyboard has been slightly modified, allowing 
the divide symbol to be produced using one of the two key combinations 
which previously produced c-cedilla. 

Greek and Swedish keyboards added. New flag added to allow dual •• T.14 •• 
character. sets toggled by <Alt>-<Caps Lock>. 

Greek keyboard corrected tor lower case 'y'/upsilon translation.•• 4.01 •• 
Accent keys now accepted in alternate mode. . 
German keyboard fixed to have one double-s ("beta") and one •• 4.02 •• 
plus key, instead or two plussest 

Greek keyboard flxed to get accent key right. 
Greek keyboard finalised: 

·, ... •• 4.02 •• 
•• 4.03 •• 

• In greek keyboard mode, the <pound> key is special when it is pressed, 
nothing is output, but if any or the lower case keys 
<a>, <e>, eh>, <I>, co>, <y>, <v> (alpha,epsilon,eta.iota,omicron,upsilon,omega) 
immediately follow it, they are converted to their accented (dotted) form. 
<Shift>-<pound> produces a double accented upsilon. 

Prench keyboard updated after customer feedback: •• 4.11 •• .... 
The character hash, {#), ls now reachable by <CTRL>-<SHIFT>-<mu>, i.e. 
<CTRL>-<pound>; the caret key, <A>, is now a "dead" accent key adding a 
circumflex to a following vowel. A slight variation in the implementation 
or "dead" accent keys means that multiple depressions toggle the accent 
mode; minor changes to the implementation or "obscure" characters have 
been . made" in line with the above changes. 

• w 
German keyboard <SHIF'I'>-<beta> rued to give query •. <?>. code> •• 4.12 •• 

·. 
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rrs-REQ (lultitarking !~y}: 
Window changes on <Sys P.eq> are, now done in the scheduler loop •• 4.02 •• 
to prevent window mixing . 

.• !oving the input channel has been changed to improve the •• T.14 •• 
performance or multi-tasking in conlunctton with the new window drivers. 

<~s Req> now moves to the "next" console channel that is active (it has 
ad enabled cursor flag or is waiting for input), or belongs to a different 
.Jof,, unless that job has another channel which is active. This ensures 
"t11at even jobs that do not enable their cursor (e.g. Xchange) to be 
properly multi-tasked. 

<Shlrt>-<Sys Req) attempts to change to a channel owned by SuperBASIC, it 
possible with its cursor enabled. 

<ctrl>-<Sys Req> changes to the "next" console regardless ot its cursor 
enabled status. 

<Shirt>-<Scroll Lock> ("break"} now releases the screen lock 
status. 

•• 4.00 •• 

<Sys Req> now changes screen in scheduler loop to prevent 
clashes. 

•• 4.02 •• 

SY~ VARIAB~: 
System variables now used tor shirt keys (sv _shitt = $80. w}, ctrl key 
(sv_ctrl = $82.b), alt key (sv_alt = $83.b) and num-lock flag (sv_num = 
$84.b) status; auto repeat count (sv_arcnt = $90.w) now set to -1 when no 
key is repeating, allowing a non-destructive test ror key press together 
with the auto repeat bu:ter (sv _arbut' = $Sa. w). Please see the resume 
table at the end or this document. 

. ~· 
The keyboard definition table pointer, sv_kbd, has, been changed •• 4.02 •• 
to $150, to ensure long word alignment (tor Thor-20/30 ... ). This should 
not cause any problems as this was not previously documented. The "raw" 
keyboard queue· is now pointed to by sv_kbdq ($154), allowing improved 
keyboard response to be provided by "greedy" device drivers, such as the 
floppy, which need to hold orr interrupts for significant periods. ,, 

.I, 

The "key pressed" flag/counter is now a . system variable • ..-.,, sv_kdown, at 
offset $66.b to enable resetting by the fioppy disc driver to avoid 
superfluous auto-repeats occurring. ., 

Console channels are now opened BEFORE the active one. This •• 4.01 •• 
.ensures that the keyboard will return trom a Job to its originator unless 
t-he use"t explicitly changes windows using the <Sys Req> key or other jobs 
preempt control or the screen. This means that jobs "stack" in a rairly 
intuitive mannsrc" _ ,,.. 

nmrc-1- 



Hardware interface changed to watch the clock line and perform •• 4.04 •• 
an acia reset during transratsston or data to the keyboard. This allows the 
use or a greater range of keyboards, as some transmit the "rrame bit" back 
to the compute!" with the clock pulse. which confuses the acia and causes a 
"Resend" command to be sent to the keyboard, causing a permanent lock-up. 

FLOPPY 
Watermark call added. •• T.13 •• 

Character queue filled while perrorming disc · operations to •• 4.04 • • 
avoid loss of type ahead. 

' The floppy driver makes a better attempt at handling type ahead • • 4.12 • • 
to prevent superfluous auto-repeat. 

Wl)en a read is retried, keyboard polling is disabled. This is • • 4.13 • • 
to prevent "not round" errors occurring either the first time a drive is 

---.'-- used and immediately arter formatting a disc. This occurred so rarely that 
/ it did not affect normal use, but restricted the Thor test procedure which 

formats both discs every 10 minutes for 60 hours. 

The format routine exits its critical region by using: •• 4.17 •• 

lllOVe.lf 
rts 

(sp)+.sr 

instead or an "rte" instruction; these are NOT equivalent om the 68020: 
Please system programmers take note! 

.,. ' 

PAR. 
•• T.09 •• 

All options are now recognised: 

PAR • N C R • • _butsize • • K •. . . 
Options: 

Newline translation: 

· ' e N .,_ Newline: <newline> => CR LP (default). 
· c,,..,.. Carriage return: <newline> => CR. 
R. - R.aw. ., .• "' 

Butter size = 128 it neither <butsize> er K present; 
= <bufsize>. multiplied by 1024 it K present: 
= 1024. it only K present. 

"" · Once a channel has been closed. a further channel may be opened. even if 
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Once a channel has been closed. a further channel may be opened. even ir 
output is still occurring. Therefore to perform background printing rrom 
memory, open a channel with a buffer size adequate for the entire output: 
the output will apparently complete immediately, and further printer 
output may be initiated. 

Please note that it is the responsibility or the printing job to ensure 
that memory is not "hogged": a channel occupies about 100 bytes more than 
the buffer size specified. 

Except in raw mode, a page throw is added at end of file it not already 
peiesent. 

lllportant for European IGx users: 
The parallel port now checks for the present or TRA vectors for output 

-~,__ translation. This is not performed on "raw" channels ("parr") . 
. _.,:? 

Interrupts enabled. to enable maximum output speed when using 
printers raster than 50 cps. 

•• T.12 •• 

Bug fixed. which could cause a system crash when using 
TRAnslated characters when the. output butter is full. 

•• T.14 •• 

RAI Drive. · · ) . 

Watermark call added. •• T.11 •• 

The original buffering and unburtertng routines, which were • • 4.04 • • 
based on those used in the other block devices, which ln tum were derived 
from the Microdrive versions. have been completely rewritten. This gives a 
performance improvement (measured by COPY. WCOPY and SBYTES) or about 2:1 
for everything except FS.LOAD. which was already implemented specially . . . ... 
Screen Driver (SCR). 

•• T.14 •• 

Full dypamic windowing has been added. Each Job is allocated a butter area 
for its ~dows. This area is a rectangle which encloses all the windows 
which are "wned. by the job. plus all. area or the screen watch have been 
previously occupied by windows owned by the Job that have been written to . 

. .. 
T:ttis means that windows that are opened and immediately redefined, as is 
done by_ the OT.CON and UT.SCR vectored routines. do not contribute to the 

, buffer space area, Otherwise. buffer area do not shrink. which ensures 
that top line banners etc remain with the job. The exception to this is 
SuperB~SIC, allowil;lg the use to reduce it from using the entire screen. 
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The driver only allows buffer areas which are unobscured to be written to, 
all others being preserved. Attempting to perform a write to such an area 
will return "not complete" if finite a timeout is specified or wait until 
unobscured. 

Areas may be rendered writable by issuing an SD.TOPW ($3a) Vo trap on any 
screen or console channel belonging to the job, or moving the nashing 
cursor to a console window belonging to the job (See the description or 
CON for enhanced cursor moving).· 

When a window is first opened, the job's buffer area is made writeable: 
tqls means that a new job overlapping SuperBASIC's area (normally all or 
the screen ! } will suspend Super BASIC unless the cursor is specifically 
moved back; thus, it is sensible to always use EX (manually) rather than 
Ei. 

-~ Closing all the windows belong to a Job will release its butter area: this 
°' •..• .,;/ should therefore not be done unless this effect is desired; for example, 

this may be used when it is desired to "really" move or shrink a window 
area. 

Windowing now can be turned off (for compatability with a •• 4.03 •• 
minority or irregular programs) by setting the byte sv_nowin (offset $85) 
in the system variables; for example: 

POKE SYS_VARS+133, 255 
. . "'· 

This will only affect jobs opening their first windows with the (ll(g set; 
to remove a job's (e.g ..• SuperBASIC's) window buffer. close all · ot It's 
windows and reopen them. . 
SuperBASIC procedure TOP_WINDOW added to give access to SD.TOPW •• 4.14 •• 
function. 

SD.TOP'fi now connects the keyboard to the channel it it. is a CON •• 4.15 •• 
- channel, • : •• 

' ~ • 
,, 

·. ,, 

.:: ",,_; .. · 
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iate?mark. 
•• T.08 •• 

Installed in Winchester only: currently in second top rom only I . 

Installed in RAM drive. •• T.11 •• 

Installed in FLP driver. •• T.13 •• 

Now in correct rom. • • 4.00 • • 
,,.,, 
Any enquiry regarding the matters discussed in this technical notes. cap 
be adressed to: 

Dansort 
·-. °'~ Att: THUG group 

" ..... :i Holbergsgade 18. 
1057 Copenhagen K 
Denmark 

Telex 31206 dans dt 
Tlt 45 1 93 03 47 

Thor Udvik1ings Group 
THUG . '.- .. 

A,_ 
'q];' 

' i, • 
··~-·-, ", , .. 

•' ... 

·, 
•. 
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Thlr Docaents : Ope.,mng Sys+a llpdtte V U.0/Ul 

SIDIDRY OF THOR SYSTEM VAP.IABLES: 
De cc rip tio n ::,-mbollc& 

tl l;!'l_M 

shirt keys sv_shitt 

ctrl key sv_ctrl 

alt key sv_alt 

num+Iock nag 
~ 

sv_num 

Windowing system sv_nowin 

Key pressed sv_kdown 

auto repeat count sv_arcnt 

auto repeat buffer sv_arbuf 

Prog:_use 

Data_use 
... 

Spool_use 

Used by ICE 

TRAnslat~, 
U= active) 

/.,..:-::--... ._ 

-· 
'Pointer to user def"lned 
TRA table 

Message table 

• 

. ''?. .. · 

Tlkll PC - 13 - 

ortset relative 

= $80.w 

= $82.b 

= $83.b 

- $84.b 

= $85 

= $86.b 

= $90.w 

= $8a.w 
= SAC 
= $BO 

= $B4 
= $E4 
= $144 

c:: $146 

= $148 

(255 = orr) 
(O = on) 

now set to -1 when 
no key is repeating, 
allowing a 
non-destructive test 
tor key press 
together with 

(O= not active) 



'l\or ~en!J : ~ s,,,tel lJpd&te V UO/UI 

SUIWY OF THOR SYS'I'EI V AfilABLES (contjnue1 ... ) 
Description S"flll bo lies or.rset relative 

to sys_v~rs 

~eyboard table 
pointer sv_kbd = $160 

Raw keyboard queue sv_kbdq = $154 

Reserved = $158 

Reserved 
~ 

"Things" sv_things 

= $15C 
= $160 

Things structure: 

0.y·,:.·.:1, <., .•.. ~ 

Pointer to a list or "things" 
Pointer to the next "thing" 
Pointer to the name of the "thing" 

..• 

i, ., ~ \. 

' '<$..''' 
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'nlor llocments : Opm:ia: Syrtm llpdate V UO/UI 

SUWARY AND OVERVIEW OF CHANGES INTRODUCED 
IN THOR PC OPERATING SYSTEI VERSIONS. 

T.G.;,: 

T.05: 

T;Q6: 

T.07: 

T.08: 

T.10: 

T.11: 

T.12: 

T.13: 

T.14: 

s> 4.00: ::.;1~·· 

EX Bug rix (owner job). 
WCOPY Bug fix (non-plain file headers}. 

9/9/1985. 

BINS Bug fix (O 1:l!ts}. Now accepts value only. 
EXTRAS Now ignores Thor roms. 
HEX$ Bug nx (O bits). Now accepts value only. 

BOOT 

WIN 

WIN 

PAR 

CON 

RAM 

NFS 
PAR 
WIN 

CON 
FLP 
Thor 

CON 
CON 
PAR 
SCR .. 

Thor 
BOOT 
CLOCK 
CON 
EX 
FSDs 

• wtOPY 
WDEL 

.. 

10/9/1986. 

Device added. 10/9/1986. 

12/ /1986. 

19/9/1986. 

15/9/1986. 

19/9/1986. 

19/9/1986. 

22/ /1986. 

Various enhancements. 

Watermark Added (winchester only). 

First complete version. 

Multi-language keyboard support. 

Relinked to include watermark. 

Linked in. 
Performance improved with fast printers. 
Not installed it Pal absent. . 'r ... 

French, German keyboards added; Danish impro\red 22/9/1986. 
Now J.ncludes watermark. ""''' 

Re-arrangement or roms. 

Greek (HELLAS). Swedish keyboards added. 
<Sys Req> response improved. 
TRA bug fixed. 
Full windowing version. 

0/10/1986. 

2/10/1986. First full release version. 
Screen clears reduced. 
(procedure) New window for windowing software. 

· Further <Sys Req> and <Scroll Lock> improvements. 
Enhanced option string input. 
Watermark moved to correct rom. 
New entries added; improved messages; .. large burrers. 
Improved messages. · 

·, 

'l'llliPC-IS- 



SUillillY AND OVERVIEW OF CHAllGES :~1!'ROI:UCED 
·11T rrT'f'IR T'..~ npnn A mn,y,-.; ~s1r'ITT' 'ifiiP'!'·YlT;'I iJ.'a 1nu r ; ~_, uu: ,., 01 1.Lli L.J.r..uiVl~i.). 
(continued .. .) 

4.Ql: 

4.02: 

CLOCK 
CON 
CON 
EX 

(device) Error handling improved. 
Greek keyboard enhanced; improved 
Job stacking Improved. 
Various bug -. fixes. · 

28/10/1986. 
system interface. 

16/11/1986. CON Greek & German kbds !ixed; Sys_req improved. 
SYS_ VARS !unction added. 
WCOPY "TO" replaced by "=>". 

4.03:· Thor 
CON 
SCR 

r>: 4.04: 
..••..•.. ,, .. 

4.10 

4.11: 

4.12: 

4.13: 

4.14: 

4.15: 

·~ 
'·J. 

4.16: 

4.17: 

CON 
RAM 

Thor 

CON 

CON 
FLP 

FLP 

New version released in Greece only. 
Greek (HELLAS) keyboard changed again. 
System variable to disable windowing. 

18/11/1986. 

Compatability with various hardware improved. 30/11/1986. · 
Perronnance increase. 

Second run release version. 1/12/1986. 

31/ 3/1987. French keyboard enhancements. 

German keyboard enhancements. 
Keyboard/fioppy Interaction improved. 

1/ 4/1987. 

Error v. keyboard handling improved. 2/ 4/1987. 

3/ 4/1987. LANGUAGE$ function added. 
SET_LANGUAGE procedure added. 
TOP _WINDOW procedure added. 

SCR sd.topw now attaches keyboard it possible. 4/4/1987. 

6/4/1987. KEYROW function implemented !or the Thor. 

"rte" instruction replaced. 8/ 4/1987. FLP 

4.20: New keyboards added: 
Spanish, Suisse 

~ . . 
4.2l: ' Low battery on the system clock will 

' · not · hang the system when restarting. -·-~· ~ 
.f 

THor Udviklings Group 
THUG 
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THOR Xf bange and UTILITraS 

(Rom versions 4.20/4.21) 
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English version 
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THOR UTILTTIES DISC 
{Thor rom 4~20/4~21) 

I N D E X 
Introduction 

~ 1 Psion Xchange, Thor version 

· 2 Xchan!]'e Help files 

3 Xchange. Printing froa within Xchange 
Installation of a text printer 
Preconfigured text printer drivers 

4 Installation of a Graphical Printer Driver 
A) Graphical printing froa Xchange-Easel 
B) General application using THOR Duap 

5 Ice 

6 THOR DUMP 
Operation 
Dialog 

7 Installation of a suitable Graphical 
Printer Driver for THORDwap 
Operation 
Du.p_dat files 
Precqnfigured raw GPD's 

·. ·8 Printing in quadruple density with 
24 pin lfEC P6/P7 printers 

9 Printing in 8 colours with 24 pin 
lfEC CP6/CP7 printers 

.10 F:Ue copying 
· , ·· 10.1 Backup 

· 10. 2 ~onvert 
11 Binary File and Disc Editors ·. 
12 _Keyboard Utilities 

.:· 

1 

2 

2 

3 
3 
4 

4 
4 
5 

5 

't .5 
6 

-~.~· 

7 
7 
8 
8 

.. ,. 
9 

9 

10 
-~ .. 10 

-, 11 

11 
-- - 

11 



INDEX {continuedp •. ) 
13 SuperB~sic Extensions 

TOP _'iIXDOW 
KKYROW 
SET_LllGUAGE 
l'::eyboard Layout table 
LANGUAGE$ 
Upgrading the THOR to Roa 4.20/4.21 

14 Calling the Utilities froa a Boot Kenu 

14.1 Loading the Run T~e Extensions 
Alternative functions for GETI 
One line boot progra..a 
Use of PR.OG_USE and DATl_USE 

14.2 The Boot aenu progra..a (Baenu_task) 
User_Idetification file 
The lucky owners of KGx THORs 
Prograa aenues 
Calling Xchange 
Sub Kenu, Utilities 
Printing a file 
Display a text ·file 
Printers 
Status 
Subaenu, Directories 
Adjusting the internal clock 
Quitting the prograa 

14.3 Print a directory prograll (Catlist_task) 

15 An alternative way of starting Xchange 

16 Change Tutorials C_TSL files) ·" 
Additional co •• ents and product list 

·, 

.. 
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INTRODUC'fION 

" l>e?.-r THOR owner: 

This . delivery includes 2 fioppy discs. In 
CSTDANSOOI), you will find the system utilities, 

the first one, (labelled 
Xchange, and a copy or this 

-~" , ::ument. , _ _.. 

In the second disc (labeled CSTDANS002), you will 
files tor Xchange, a collection or assorted text 
graphical printer drivers tor ThorDump. 

find the 
printer 

_TSL tutorial 
drivers, and 

rr you have ordered the third disc, (DAHSOURCE). 
all the utilities. and an Editor . 

you will f"md the source or 
' 't < 

... 
In all the discs, you will nnd the program 
security copy or your discs before using 
described in page 11, item 10.1. 

Backup. Please start by taking a 
them. The operation or Backup is 

. . THOR DEVELOPIM GROUP ...• 

TH U.G 

... 

·, 
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THOR UTILITIES DISC 4.20/ 4.21. 

I. Psion Xcfulnge, THOR v~rsion 
The file Xchange contains the version 3.90 or the suite or Pslon 
application programs. Xchange can be started by issuing the command: 

ex xchange 

B,.. calling Xchange in this way, 50 " or the available RAK tree memory will 
be allocated to Xchange. 

Or. better (a good practice): 

e.g. 
ex xchange;(x_size) 

ex xchange;lOO 
x_si.ze=7 4:ex xchange;(x_si.ze) or 

Where x_size is a a number, or a numerical expression with a minim.um value 
or 64 (Kb). Please note that Xchange will limit the maximum value or 
x_size to the avaliable tree memory minus 16 Kb. 

As you will discover by careful · reading or this document. there are other 
methods tor starting Xchange under program control. Please see .nnder item 
number 14 and 15. · 

2. Xchange Help Files· 
They are used by Xchange when the PI key is pressed. 

The suite or help files comprises: 

_ . . ABBA:.,:Hob, QUIL_Hob, ARCHV _Hob, GRAF _Ho1>. XCHG_Hob ~,. 
:...__; 

Xchange expects to read these help files from the device defined by the 
command PROG_USE. However the command F3 Set Help will redefine the 
device where Xchange expects to read the help files from. 

If you . are, in doubt about the functional aspects or Xchange. the use or 
the help rues is highly recommended. specially because they have been 
updated to'the ,level or the coming ,,Supplement tor the ,CST THOR PC 
computer. due to be published pretty soon. · 

·, 

,· 



- page 3 - 

3. Xeh~_?ge. J>iinting ·~ Ii.thin Xehange: 

Xchange reads all the relevant information required to print text trorn 
within Xchange, Quill, k ..:I1ive, or Abacus, from a Text Printer Driver 
(TPD) file called Xchange_dat. 

Xchange expects to read this file from the device defined by the 
SuperBasic command DATA_USE. However. trom within Xchange menu, the 
c~mand F3 Set Data will redefine the device where Xchange expects to 
find the Xchang~_dat file. and the data tiles used by the tour rograms 
within Xchange. This device is t called Default Data Drive (DDD). 

It is very important to remember that Xchange has a built in default text 
,..,rinter driver (as tar as Quill. Abacus. and Archive is concerned). that 

--"' 3.utomatically uses the serial port 1 (ser l), it the file Xchanp dat is 
'-_,./ not round. This design feature will 'lock' the system it the user has only 

a parallel . printer attached, and Xchange has not been able to find a TPD 
on the DDD. 

If this situation arises, Xchange can be aborted by removing the job ( 
R.JOB command) named "Palen Xchange va•. (use J'OBS command). You will only 
lose the data that has not been, .stored on disc. 

A suitable collection ot Text Printer Drivers ls contained v :trithin the 
supplied file Printerset_dat. In a near tuture these text print~r di:~vers 
will be treated as indivi,liual rues. "'·-·'..,, 

The program Pedlt_tast allows the: 

- modification ot an existing text printer driver within 
Printerset_dat rue. 

7'" . the creation ot new text printer drJvers within 
Prlnterset_dat rue 

- the extraction or a specifical text printerdriver trom the 
Printerset_dat tile, in order to store it as an individual file with 
the generic designation or Xcbange_dat_ <designation> 

The task or swapping the current installed Xchange dat rue can either be 
performed manually. or by using the progi:am CboosePrinte'r_task •.• 

~- ' 
llano.ally: ·. 
e.g., DELETE fip2_Xcbange_dat 

COPY fip2_Xchange_Dat_NEC_par. fip2_Xchange_dat 

It you wish, the . .P.rogram . ChoosePrinter_task will perform Ute duty or 
displaying all the :",cchange_dat_SOlllething• tiles, and' _letting you make the 
choice of the driver to become the Current Installed Text Printer Driver 
(CITPD} 
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'!'he following selection or pre-configured drivers ror serial and parallel 
printers are provided: 

Xchange_dat_Brother_serl 
Xchange_dat_Dis.blo_serl 
Xchange_dat_Epson_serl 
Xchange_dat_Juki_serl 
Xchange_dat_NEC_serl 
Xchange_dat_OK_serl 

~change_dat_Qmae_serl 
Xchange_dat_QL_serl 
Xchange_dat_Smith_serl 
Xchange_dat_SPG_serl 
Xchange_dat_vanilla_serl 

Xchange_dat_Brother__par 
Xchange_dat_Diablo__par 
. Xchange_dat_Epson_par 
xchange_dat_Juki__par 
Xchange_dat_NEC__par 
Xchange_dat_OK_par 
Xchange_dat_Qmne_par 
Xchange_dat_QL_par 
Xchange_dat_Sm.ith_par 
Xchange_dat_SPG_par 

Xchange_dat_ vanilla__par 

,,~-,.,rhe file prlnterset_dat contains the above drivers in a torm suitable tor 
· +edlttng with Pedit_task. The maximum number ot Text Printer Drivers that 

can be stored within Printerset_dat is 19. 

-· 4. Installation of a Graphical Printer Driver 
In order to produce a screen dump on· a specifical printer, it is necessary 
to install a suitable Graphical Printer Driver (GPD). This p~cess or 
printing graphically ls called 'to print a screen dump' and , can· be 
performed in black and w.)tite or colour to a matrix printer, ,.,,'a laser 
printer or a Jet ink printer. 

The resolution you will obtain depends or· course or the type or printer 
you are using or emulating. KYOCERA and KANNESMAN TALLY laser printers 
{EPSON emulation) will produce a · picture or 300 x 300 dots pr. sq.inch. 
NEC P6/P7 24 · pin matrix printers will produce a picture or a density or 
360 x, _360 dots pr. sq.inch. 

, .. - ..... }- .. ~ 
. ·, 

,....:VThe screen dump can be printed either rrom within Xchange_Easel through 
its own GPD or by using ThorDump. 

A) Graphical printing from Xchange-EASEL: 

EASEL .requlres the Installation or a customized graphical printer driver. 
A selecttoneor printer drivers for producing screen dunips in Easel are 
provided tor use~:.with serial and paralfele prtnterse <, 

Serial Parallel 

PX80_srt 
Jxso_srt 
IHTGX13~srt 
s: 

FX80_prt 
JX80_prt 
JNTGX132__prt 

·. 

.. 
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The Installa tion or the GPD Ic :ierformed by the following commands: 

l7'3 
Print 
Install <lilaliame>) 

If you wish to destgn your own GPD for Xchange-Easel, Danson can provide 
you with the necessary technical infonnation. 

B) (-;enenJ application using ThorDllT'lp: 
ft,. 
By using ThorDump (see 6 below). you can always print to a printer or to 
a file. The use of ThorDump provides a larger nexibility. 

5. ICE 
Icon Controlled Environment trom Eidersort, can be invoked by the command: 

lrun fipl_lce_bootF - noppy machines. 
or 

lrun winl_ice_bootY - wtnchester machines. 

Comprises the files: lce_bootF. ice_bootW, • Ice_bin. 
. . 'f " 

Warning Starting ICE requires reserving some memory~ space wth the 
command RESPR(). T)iis command can onlby be used if thete is no jobs 
running other than Job 0. (a clean machine). 

Please note that the THOR manual section on ICE is 
description of the operation from the keyboard; the 
are: 

incorrect ln its 
correct operations 

r'?_.l. <:» 
· .. Single Click - Centre numeric pad. key 

Double Click - Bottom left numeric pad key c-o"r1ns">~ 
Tri.pie Click · - Bottom right numeric pad key ("."/"Del"). 

6: > -.:.ThorDump ,.. ·. 

ThorDump is a screen dump utility rroQ1·· Dan.sort. It is initiated by the 
~ommand: ~ 

,· ex TllorDump 
.. 

This action initiates a Job •Thor Dmap• that will allow you to call the 
screen dump ra'clilty from within any program Justl- by pressing a single key 
or your keyboard. 
The nle Thon;tart will automatically start ThorDump. and display a llst 
or the current jobs. 

Warning : Do not attempt to initiate ThorDump more than once. If you have 
made this mistake. please remove the "wrong' job using the commands: 
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It is very important to notice that 
relevant information or the Graphical 
called: 

Thc:rDum:p expects to read 
Printer Driver (GPD) from 

all the 
a tile 

DmD.p_dat 

This Dump_Dat file )(UST be stored on the device previously defined by 
the SuperBasic command PROG_USE (tipically fipl_ tor floppy machines, or 
winl_xch_ for Hard Disk machines). 

Ope!93.ticn: 

A copyright message is displayed briefly. followed by an indication or the 
ti)Stalled printer driver and port (normally by default. the parallel 
printer port). See 6. below tor installing different configurations. 

Once ThorDump has been initiated, whole or part screen dumps may be 
performed at any time by pressing the Prt-Scr • key (provided the Hum-Lock 
light is orr. in which case the key produces an asterisk). 

DWog: 

A choice or PRINTER or FILE is 
(numeric pad 8) or down arrow 
destination. 

then presented: press 
(numeric pad 2) key 

the up arrow 
to select the 

Ir output to printer is selected, . the following options are presented: 

1 Either ALL or the screen or a WINDOW may be printed. \:::: _., ' 

It the latter, the .•• window's borders may be connrmed oit·';,or CBANGEd 
using the arrow keys. Use the Prt-Scr • key to step between the 
borders which are displayed as ruler lines. 

·~·" 
, ·~~ 

<:» 

2 Two sizes or screen dump are presented: nominally A6 and A4 tor a 
whole screen dump. These vary according to the Installed Graphical 
Printer Driver. In particular, the A6 dump does not· always 
Cilj.stinguish all screen colours and may distort the aspect ratio 
(shape) or the dump relative to the screen.· The" first problem is 
overcome by storing the screen as a rue, redisplaying it and making 
use or a suitable RECOL command. See example below. 
The aspect ratio or the screen dump is heavily dependent on the type 
or matrix.printer you use, and the physical shape or the printing 
pins._ 

e • 
3 

ll 

A· POsn"IVE or :NEGATIVE image may be selected; negative is particularly 
useful for dumping images with black backgrounds sucfi as Easel 
graphs. ·. 

I( output to a rue is seleeted.: 
1 a !"tlename or !orm <DATA_USE>_DU11P_<nn> is suggested. where nn is a 
ufiique number !rom 01 to 99. DATA_USE is the default directory or device. 
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Lastly, a prompt is issued to ensure that all details are OK, ot:ierwise 
Thor'Durap will QUIT 1;;:t::iout performing any dump. When a dump is produced, 
the screen image is copied into a but't'er betc,e dumping (providing there 
ls enough memory) so as to minim,isc the amcr r.t of time that the system is 
busy performing t ae dump, as the actual dump often takes a considerable 
amount or time. When the dump is complete, ThorDump produces a warbling 
bPep. At this point, another ThorDump can be performed. 

7. Installi:tion of a suitable 
~Graphical Printer Driver for ThorDmnp: 

A ThorDump GPD may be installed by typing: 

ex Gedit_task 
,. 

The selection of functions displayed along an horizontal menu bar is 
performed · by pressing the horizontal cursor keys. 

After loading. the main menu is presented, giving you the choice or 
ThorDump to install, and Quit to leave. 

On selecting ThorDump. the system device (as defined by PROG_USE. normally 
npI_ or winl_sys_). ls scanned tor any files with an filename1 extension 
ending in _chap. · 

The external name or these flies are then displayed on the sere;~ and any 
can be selected by using the horizontal cursor keys. Unless a completely 
new driver is needed, the t°U"St operation is normally to load one or the 
drivers. The characteristics or the driver are then displayed at the 
bottom or the screen. It these are correct, the driver may be immediately 
saved to make. it the current graphical printer driver. 

Two 'types or changes may be made to the driver: 

- It may have its lntenal device name changed, 

- or defined 
ser2r). or an 
a file .name, 
(parr_)t>.;"" 

to enable dumps to one or the serial ports (serlr or 
expansion device such as a GPIB printer (e.g. ieee_5r) , or 
(e.g. raml_temp_dmp). instead or the default parallel port 

~ - .~ ~ 
Alternatively, the driver codes may be changed by the· edit option . 

. ·, 
Warning: this function is really tor Printet Experts! . Do not despair!. 
Dansott can perform customization to specitical printers for a reasonable 
fee. In this case the printer manual (or a copy or it) will be required. 

, 
When the driver has been saved. the result will be one or the following 
riles·, (saved on th~; ·1;ystem device defined by the PROG_USE cGlllllland: 

DmRp_Dat 

Dmap_Dat_ <identiftcation> 

The second type 
ChooseThorDmap_task • 

or file allows 
where the user may 

the use of 
choose one of 

the 
the 

program 
existing 

...,. _._.._ -'----6..'-~--'- -r.1-.- •- 'L.-..----- "'I..- """·----• T-- •.. -11-~ 1'9---L.:--1 
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This selection can also be perrormed manually by saying: 

I•EI..ETE fipl_Dump_Dat 
. 

COPY fipl_Dump_Dat_m~CP6par. npI_DUlllp_D::;.t 

The following preconfigured raw drivers are currently provided: 

External name 
CPA_dmp 
FX_dmp 
FUJ_dmp 
GEV_dmp 
µ)G_dmp 
NEC_dmp 
QL_dmp 
NECP6_dmp 

Printer 
- CPA-80 
- Epson FX.80 
- Fuji PD80 

Gemini 
Logite<; 
NEC P2/P3 
QL printer (Seikosha SP800/SPIOOO) 

- NEC P6 24 pin printer 

Danson has developed a new generation or methods and auxiliary programs 
that allows the use or the superb quality 24 pin NEC printer (black/white 
or colour option. NEC P6/P7 or CP6/CP7). 

{. "i1., 
<::: 

I. 
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8 t\inHn~ ir nu.al-1,..,1~ d~nsitv ii.th .1. -- ~.J ••••• -0 .i; ;,.. • "-;:- .•. ·- ·"' ••• ••• » 

tn l..n,~ P~/p7 _.e 1~Ll .... 
(360 dots pr. sq.ineh, vs. SCO dots 
pr. sq.inch with a Iaser printer), 

The method consists in printing to a file 'raml_dump_dmp'. Thls file name 
is denned as "printing device" with the program Gcdit_task. 

By pressing SYS. REQ • the user can execute the auxiliary program 
~NV_NEC that produces a "print" rue raml_dwnp_lls. This tile has the 
ap::'.·opiate format to be dumped graphically to the printer, by saying: 

or 
COPY_N raml_temp_lls.pa.rr_lOOK 

COPY_N nlllll_temp_lls.serlr 

COPY_N ram l_temp_lls.ser2r 

The program CONV_NEC can be obtained from Dansort. 

·~ ". 

•• 

~ " I 
Example or a screen dl,UJlp with a NEC P6/P7 and the enhanced rouUne. 
obtained ·with the I~ Spem Digitizer - ""' 
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Use ThorDump in order to produce a FILE image. The file image can be 
displayed at any moment tor inspection by saying: 

I.BYTES fipl_Sofi.a_scr.2-17:PAUSE E4 (=131072) 

or better: 

go KODE 4 

t:ioo I.BYTES fipl_Ka.rylin_scr.2-17 

(or 8) 

(display) 

(Use ThorDump while waiting here) 

130 :REPeat loop:IP CODE(INKEYS(#0,-1))=10:EXIT loop (wait tor EHTEB.) 

The file thus obtained can be manipulated or modified by using PSION's 
TDRAW, Digital Precision's EYEQ or other ·suitable program. Optionally can 
be read · into Desk Top Publishing from Digital Precision. In many cases a 
use or the B.ECOL command is necessary before printing, in order to obtain 
an adequate contrast. 

The addition of one line to the above mentioned SuperBaslc example will 
produce the colour print (A6 or A4) on the printer: 'f · 

120 EX Fdump 

10. File Copying Programs. 
Two programs are provided tor the fast copying or rues: 

-< i.1) . BACKUP 
~:. . ',V 

The program backups whole disc volumes, and can be called by saying: 

ex backup 
.. .\, . 

This' prom:pts for two device names (defaulting to Rpl_ and fip2_) and 
copies··· all· files from the first to the second. Please note thatcduplteate 
file names on tlie destination device will be automatically deleted. 

Therefore it ls highly recommended to DiTE PROTECT the source disc (where 
YOJl copy from) before starting this operation. The Write protection is 
performed by displacing a little movable tab on the bottom right of the 
fioppy diskette. so that the light can be seen through the opening . . 

. •..... 
'"! 
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Please remember to reset the write protection tab to Its normal position 
(::D light see·n through the hol a, if you wish to update Inrormatton stored 
on the noppy diskette. 

10.2} COHmT : 
The second program is designed tor ·users with existing microdrive software: 

ex convert 

'hits program prompts for two device names (defaulting to mdvl_ and fipl_) 
and asks whether the machine is fitted with dual drives. It copies all 
files from the first to the second, rather simpllsticly converting all 
references to "mdv" to "flp". 

<::;. Binary File and Disc Uitors. 
Two utilities are provided for manipulating files and "raw" fioppy discs. 
The user interfaces are essentially the same: 

ex ftled tile editor 

ex cllsced disc editor 
. 'f ~ 

Blocks are split into halves. accessed by the FI key and are· selected by 
the P2, P3 and F6 keys. The TAB key is used to select between~,the hex and 
ascil area: changes are •simply typed in. The combination ALT-S is "used to 
select additional commands. The most important to note of these is 4. 
which forces a block to be written back to disc: it this is not done, the 
block changes are not written back to te disc file. 

The user must. exert great discretion in the use of both utilities. 
spec~lly the disc editor. 

,.-,, (J 
12. Keyboard Utilities. 

., 

A SuperBASIC procedure. Display, is provided to show the keyboard layouts 
currently Installed. To try this, type: 

• J .. 

Inin tipl_k1!7board_basf - fioppy machines. 
/: 

•.. 
or 

Irnn winl_teyboard_basw - winchester ,,machines. 

A .SuperBASIC procedure, Load_Keyboard, ls provided to install aditional 
(or ,.modified') keyboard drivers. To load it, type: 

Irun fipl_loa~byboard_bast - fioppy machines. 
or 

Iron winl_load_keyboard_basw - winchester machines. 
Three keyboard drivers are provided: two not pre-installed on operating 
systems before version 4.20/4.21, and one with corrections: 

Gennan_kbd 
Sulsse_kbd 
.,. ;_..... 1,1,.,I 

- Deutsch with a umlaut. o omlaut and T thed.. 
Slrfss-French. 

- P~T1iG .•• nl 
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13. SnperBASTC Extensimis. 
P'or machines with operating system versions before 4.20/4.21. a number or 
extensions may be added by typing': 

lrnn fipl_extensions_hasr fioppy machines 
or 

lrun 1finl_extensions_basl1 - wi.nchester machines 

These extensions are: 

~ 

TOP IIlIDOi tn ' 
ensures that screen channel. #n. (or #1) is not obscured by other Jobs and 
the keyboard ls connected to it Ur possible). It is equivalent to 

,:--,,..; pressing the Sys-JZ.eq key until the screen channel is visible . 
....•.....•••. - 

ro, = KEYIOl(col) 
For compatability with old QL programs only. Not recommended tor new 
designs as is incompatable with multi-tasking programs as all keyboard 
input is usurped by the function . whether the job's screen window is 
currently active. It it is desired to input data from the keyboard. the 
IHKEYS !unction is preferable (and easier!) 'ii ' 

SET IJJIGUAGE <name> .• 
This command attempts to select the keyboard layout tor a language, the 
name of which has (Dallle> as an abbreviation. For example. P (or f) would 
select the French keyboard (Francais). whereas D (or d) would select 
either the Danish (Dansk) or German (Deutsch) keyboard depending which 
is located C'll'St - da or de (etc) would select the corresponding keyboard 

·;,""'\ uniquely. . • . 
0' 

f. 

·. 

,· 
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In the System ROM 4.~"/4.21 the followir,g keyboard layouts are supported: 

l Ir.zernatlonal 
2 British 
3 Da:r:.::::k Danish 
4 Deutsch G~:r.::nan 
5 Espanol Spanish 
6 Francais French 
7 BELLAS Greek 
8 SUi.sse s~ 
9 Svensk ·SWedish 

returns a string with the name or the current keyboard language. 

Upgrading to THOR syf!.tem ROH 4,.20/4.21: 
,­ .........•.• 

or course· the easiest solution ls requesting an upgraded version or the 
THOR system ROM version 4.20/4.21, rrom Dansott or CST. The upgrade can be 
provided at a nominal charge plus postage. However the substitution or 
the ROM must be done only by authorized service personnel, in order to not 
invalidate the warranty. 

'«f:.l" 

,,_;,...\ 
·..:;cj!,_. 

.e 
-~ 

11 ·, 

· . 

. · 
-s 
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14 Ca!llng th: utilities from a BoC't II~nu. 
Dansott provides a set or utilities, that 

SuperBasic, or better rrora the ' so cr.ll ed 
these utilities have been compiled by 
Precision's Turbo Compiler. 

can be called individually from 
"?oot Menu" (laenu_usk). All 

using the outstanding Digital 

The present revision or the · utilities, requires a THOR system ROii version 
4.20/4.21. or the Installatlon or the extensions (see 14.1), prior to the 
execution or the compiled programs . 

._ Dealers, sortware 
utility programs by 
plus postage. 

houses or interested users can get the source or the 
requesting ,them from Dansort. at a nominal charge, 

~ 

1.4.l lading the Inn Tille Extensions. 
Several· ot the utilities use the Turbo Toolkit SuperBasic extensions: 

S&lr_POSITIOH 
a"=G~ 
a$=GET$. 

The reason ot using these extensions lies in the tact., that the 
command GET can not be compiled properly by Turbo Compiler .tor the 
very good reasons stated in Digital Precision's manual. '-"'·'· .... 
Therefore it ls neeessary to load the Runtlme_exts. This is 
automatically done by the •boot• file (without line number, 
therefore executes when loading. Please do not llEllGE Itt) provided 
on the utility disc. It ls important to remember that this file 
llUST end with a •HEif" command. 

The contents or this one line boot file ls the following: 

(3- FLOPPY llACBIHES: 

command._base=RESPR(5632):LBYTES fipl_RunTime_exts._base: 
CALL _base:prog__use fipl_:data_use fip2_:ex fipl_bmenu_task:new 

... 

Wll(CB.Et\1"EK llACBINES: . ..; - ., ~ . ~ 
conimaitd._ba!le=RESPR(5632):LBYTES w.inl_RunTim.e_exts,_base:••< 
CALL _base:prog_use xch_:data_use texts_:ex winl_bmenu_task:new 

J You can modify this file by using a suitable editor, like The Editor 
(Digital Precision). lletacomco Editor. or Talent's Editor. 

· Only after the Turbo Toolkit (current version 1.45) has been loaded. 
it 'is. possible t.P,.:;EXecute the individual programs.. ,,.,.. 
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Hany programs expects to find data files or other programs in devices 
that have been defined by PROG_USE and DATA_USE SuperBasic 
commands. These programs will be short described in the following 
page~ 

L4.2 The Boot lenu (bmenu_ tsk) 
This · program starts by reading vital configuration information trom 

a simple ASCII rue named USER_identification stored on the device 
defined by PROG_USE command. 

,--,,,,, 
This file can be created or modified using any standard editor. like 

The Editor (Digital Precision). Metacomco, or Talent's Editor. You 
can also use Quill and Export the contents to the file 
User_Identifieation. The program will automatically remove the 
aditional <CR> (ASCII 13) inserted after the string parameters. 

The structure of a typical 
following: 

User_Identi.fteation rue is the 

1 
par 
160 
9600 
1 
Deu 
User configuration file for an european THOR with 
llGG's ROMS .. Updated on June 29th. 1987. Denmark. 

"t llne 1 . 
... · pne 2 
""''ltne 3 
llne 4 
line 6 
llne 6 

line 7 
llne 8 

Please note that the comments "Ilne x• • are not a part of the rue . .... 
Explanation: 

Une 1: 

This ,nume,_ric parameter determines the station number or the THOR when 
running In network. Limits : From I to 64, but ony troP.1 1 to 7 (it 
PSERVE ·1s· used). Defaults to 1. · 

Line 2: ·. 
T.his string parameter determines where will the automatic spooling 
set by SPL_USE) will be directed. Some of the possibilities are: 
,· 

par 
serl 
nl_par 

none 
<empty string> 

Parallel printer attached to station 
number I (running · PSERVE) 
no spooling 

no spooling (default) 



- page 16 - 

Line 3: 

This numerical parameter determines the setting or the baud rate or 
both serial ports. The standard values are 75, 300, 600, 1200, 2400, 
4800, 9600, 19200 (only tor sending. not recelv!ng). Defaults to 
9600. 

Line 4: 

This numerical parameter determines the data space (in Kilobytes) to 
be assigned tor Xchange, when lt is automatically called !rom the 
Menu program. The default value is 64 Kbytes . 
••• 
Line 6: 

This numerical value can only be used by European THORs fitted with 
MCix ROMS. The command TRA x is present both In the JS and the llGx 

_ roms, but it does work properly only In llGx roms. 
_,,,' A value or zero (0) means that no translation table is activated. 

..._,.-:-_,,~ 

G 
-, 

••• 

' ~ . ~ 

·' 

·, 

,· 

,.. 
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A value 
bble L; 
pc rts). 

or one ( 1) rn~z.r:<:: that the s tandard built in translation 
~01v acttvsted. (valid ror input and output or both serial 

A value larger than I, r-ust point to the memory adress where the 
user d~rined translation table is stored. Defs.ult value is zero (no 
translation). 

r.:u_portant ior the lud.::y owners or European llGx TIIO:Rs: 

Tt ~ rile Br:ienu_task can be replaced by the file Bm.ennllG_task. The 
.J.ast program will correctly per-form and display t:-.e status of TRA x 
command. Dansoft can provide the European Thor users with the MGx 
roms .. 

J.Jne 6: 

' .. .,..· 
This string text, sets · the keyboard layout to one or the nine 

currently 9 supported. (plase see table elsewhere in this document). 
Default is International. In the example above, the german keyboard 
(Deutsch) is selected. 

IJne 7 and 8: 

Any additional lines serve as a useful comment, but are not read by 
the Benmu_tast program. 

Prograll 11ennes: 
The initial menu allows the r~llowing choices: 

1 
2 
3 
4 
5 
6 
7 
8 

Xchange 
Utilities 
Print a text (to the spooling device) 
Display a text • •.• · 
Printers 
Status 
Directories 
Adjust the internal clock 

caJJfDricbaQge (option u ,.. 
;, "· 

This option will attempt to EXecute Xchange with an assigned data space 
determined by the x_size parameter read· from the User_ldentitication 
tire. 

, If -there is no space enough tor executing Xchange, a suitable message 
will .be displayed._ 
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Su.b ;enn Utilities (optfon 2) 

I 
2 
3 

Editing or a Text Printer Driver 
Editing or a Graphical Prtn+er Driver 
Swapping tile current 
text printer driver · 
Sv.apping the current ThorDump 
graphical nrlnter driver 
QUIT (the snbmenu) 

(ped.lt_task) 
(gedlt_tuk) 

(Cbooseprlnter_task) 
4 

(ChooseThorDmap_task) 

Printmg a text file (option 3). · 
•ny suitable ASCII file. including those produced by 
"'\rchive (either by Printing to a rue. or Exporting to 

0'1ftinted 
to the spooling device. tr its derlned. 

Quill. Abacus. 
a file. can be 

Displaying or a text file (option 4). 
This choice will only display the printable characters or the chosen 
rue. stopping automatically when the number or displayed lines till the 
size or the display screen (SCROLL LOCK activates). 

Printers (option 5). ... 
This option displays information concerning the CITP and 
the spooling enhed, the status or the TRA command. 
device. 

CIGP drivers. 
and the spooling 

status (option··&). 
~~ .•.. 
'-~his option displays a list or the active jobs. the selected keyboard 
layout. the station number (command NET x), the status or the TRA 
command. and final:cy a graphical display or the tree memory in the form 
or a termometer. 

..1t 

SUb 1~a Directories (option 7). 
• . .. /!. 

f: 

' This option displays the current Selected Data Drive (CSDD). that 
initially ls determined by the DATA_USE c,o'mmand. However one or the 
options or the sub menu. allow.a the redlflrdtfon or this device. Please 
note J that this change will not arrect the values read by Xchange when 
starting. However a change to DATA_USE and/or PROG_USE will atrect the 
values read l,y Xchange tor the Default Data Drive and Default Help 
Drive:· 

;, 
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The "b:,ptlons &re: 

2 
3 
4 
5 
Q 

Df.rec.:tcry. or all the rues 
DL~ctory or document rues 
:i)fractory or spreadsheet riles 
Directory or database i"iles 
Ohange the Data Drive 
QUIT 

(extenslon _doc) 
(extension -~ba) 
(e:xtenslon _ci:bf) 

(the su':mlenu) 

Adjusting U1e internal clock (optlon 8). 
The4rotask or adjusting the internal clock and date ot the THOR is made 
easier by using this option. After, selecting this option. the Ieft and 
r!7ht arrows will help you select the item to be changed. The change can 
be performed by using the vertical arrows, After adjusting the clock. 
an ENTER will move the date to the battery .supported clock (command 
~ CLOCK) • 

. .....-:-- .•... - 
-~ Quit the program. 

14.3 Print a disc directory program (catlist_task) 
•. v. 

This program allows the printing (or display to the screen) ot a fioppy 
disc directory or a subdirectory or a hard disc. i · 

The program is sett expla}latory. Please notice that lt ls posslble'to 
"prtnt" to the screen, or to a serial or parallel printer. If a printer 
is chosen it is possible to select continous ronns or single sheets. At 
this point it is also possible to decide on the number or lines pr. page 
(e.g. 66 tor a 11 inches tonnular, or 72 for a 12 inches tonnular). 

The program in· · its compiled tonn has capacity tor a maximum or 300 
files pr. directory or subdirectory. It this -number or files lt ls not 

r,-,-~)lfficierit, or l( you wish to reduce the size or the compiled program. a 
<~hange in the variable kapacltet wlll do the the trick, and you can 
Just recompile the program. 

15. An alterDJtive ny of starting Xchange . . 
."'.,... 
""···· 

Another way to start Xchange is by rurinlng a short SuperBaste.. program 
called Xstart. This program requires that you have previously defined 
the Xchange DDD and the DHD (see under' xx.y). This can be done 
manually or by adding a line to the procedure start. The vualues depend 
or thl! physical configuration or your THOR. 
E.g. , 

..• -: 
Contlgnration 
TBOR·IF. 
THOR 2F 
THOR IPIJ (•) 

PROG_USE 
fipl_ 
fipl_ 

winl_Ich_ 

DATA_USE 
,'( fipl_ 

ftp2_ 
wlnl_texts_ 
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f •J : winl xch and vinl texts are hard disc subdirectories 
with Uu! eomrnllnd MAU_DIIZ vtnl_xeh_ ... etc.We have ro,111.d 
useful to separate the Y. change ds.tf!. !iles (_doe, _dt.r, _a~a. _exp, 
_zr'f. _tsi. _qlt) from XCbange itself and the he 1~ (_hob) files. 

created 
extremely 
_Us. 

16 Xchange Tutori.ili 
A complete set or _TSL tiles (Tutorial Sequential Language) is provided 
on the utility disc. You can start the tutorial from. within X~ha11.ge by 
saying: 

··P3 
T 
begin 

The _TSL nles must be placed on the DDD ot Xchange. 

-. ... You can inspect these tiles, and modify them by importing them into 
Quill (by line. not by paragraph). and Exporting the modified !"lie. 

You will soon discover the advantage or using your own TSL tiles tor 
routine operations, or tor performing complex tasks. 

1 ' 

..• 

·- - ..•.• ,,/ 

.· ... 

·, 

- .,,,.... 
·' 
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It you have special Interest in receiving updates er the THOR system 
ROils, or any or the mentioned sort!;"!'l~c products, Including our latest 
products, please drop us a line wit:h your name, adress, telephone/telex 
und any other relevant detail. Your comments regarding th.~ manual, this 
document and the programs is very ":"f come. 

Sottinre ri:r.oducts : 

D}~UK Source or all the utilities 
. . 

XCQUILL A QUILL-only version or Xchange allowing 8 Qnlll Jobs. The size 
or this program ls less than 50 9' or the size or the whole Thor 
Xcl-.nnge. 

General news service program 

T'NRllS THOR NET RESSOURCE MANAGMENT SYSTEM 

CHESS New THOR multitasking version or the prize winner PSION 3D 
CHESS program. 

TDRAW TDRAW. Psion's drawing program 

TEHHIS TENNIS, THOR version ot lfatchpoint 
~~~~ c 

DEllOl/3 Demo discs compflslng an incredible number ot screen pictures, 
and demo programs (3 discs). 

Requests. and orders to : 

DAHSOPT 
~lbergsgade 18. 
~K 1057 Copenhagen K 

Telex 31206 dans dk 
Telephone 45 1 93 03 4: 7 

45 1 91 03 4:8 

.. .• 

' .' 

·. ,, 
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1. INTRODUCTION. 

'l'l1c 'l'hor MC68020/68881 Macro Assembler by 'l'a l e n t Computer Eiystcms 
a l l ow s the assembly of all instructions fur t hc MCGU020 32-!Ji.L 
Microprocessor and the MC68881 Floating Point Coprocessor, as 
w" I I LI ~_; l ' I.' u v J. d i. ll lJ J ..i L c1 o r <J i1 1 d. : ; .i L J u n" 1 , c u 11 d i l: i u 11, 1 l .i : ; : ; c 1111> l y ;11 H l 
macro facilities. The output may be generated as directly 
executable binary, or in relocatable format for combining with 
other files generated by seperate assemblies or compilations 
u r.i n q the GST Linker. 

This manual does not attempt to describe the instruction sets of 
the MC~8020 and MC68881 as these are fully described in the 
,1ppropric1tc User's Manuals s u pp l i.e d with the Thor 20 and Thor 21. 

It uhou l d be noted tha t floating point cons r an t s and expressions 
cannot be generated unless a floating ~oint coprocessor is 
present. 

2. INVOKING THE ASSEMBLER. 

Tl1c assembler may be used either interactively or in batch mode. 
'I'o invoke the assembler interactively, the following command may 
bl! used: 

ex mac20 

'l'lw assembler displays a prompt message and allows a command line 
to be typed in. The assembly is performed and the prompt is 
11·(1i:;p1.iycd until ,1 b l a n k lino is t ypc d at which point the job 
terminates. If a solidus("/") is typed, the previous command i8 
rc+i nvoked . 'l'hc k eyboa r d "s Sys Req key may be used to cha nqo 
hetween the assembler and SuperBASIC or other jobs. 

'l'o invoke the assembler in batch mode, a command line may be 
added following a semicolon: 

ew mac20; <string> where <string> is a quoted string or 
a string variable. 

or 
ew mac20; <name> where <name> is a simple filenarne. 

l\ sinyle corup Ll a t Lo n is pe r t o rtnod r if an y c r r o r s occurred, tlw 
commund fails "not complete". If the string ()assed is the null 
string (""), the assembler invokes interactive mode. 

r 
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3. COMMAND LINE 

\..,,' The format of the command line is as follows 

<source filename> {<option>} 

ASM is appended to the the <source filename> if its last four 
cha r a c t.o r s are not /\SM. 'I'h i s cn n he d is a b l e d hy -NOEXT. 

3. l Conunlrnd Line Opt i ons , 

-NOEXT no not add ASM to <source filename>. 

-NOLI ST Do not generate listing (Default). 

-LIST [filename] Generate listing; if filename is omitted, 
tl1,· :;c>urcc f.ilc::numc with J\SM r op l u co d hy 

LS'!' i u used. - 

-ERR [filename] Same as -LIST except that only lines 
,·,111l:.,i11i11c1 n n y o r r o r or wa r n i n q n r o l I s t+rl . 

-ALL Certain directives 
(e.g after IF or 
no r mn ll v listed. 

and lines not nssemhlcd 
ELSE directives) are not 

-ALL forces all the lines in the source 
file(s) to be listed 

-NOWARN Llu~~ress warning messages in listing. 

-SYM Generate symbol table at end of listing 
( nefaul t). 

-NOSYM Do not generate symbol table. 

-BIN [filename] Generate a binary file. If [filename] is 
0111itt0cJ, the source filenamt! with ASM 
replaced by _BIN for executable files and by 
REL for linkable files (see SECTION 

~irective, 5.3). 

-NOB IN Do not generate binary file. 

-NOOPT 'rhis disables the OPT directive. 

. ._.., 

JULY 87 MACRO ASSEMBLER MANUAL 5 PART 1. PAGE J 20 CSTThor PC 



3.2 Command Line Examples: 

flpl_fred assembles flpl_fred_ASM with binary output 
to flpl_fred_bin; no listing is prodttcca. 

flpl fred -list same but listing to flpl fred LST. - - - 
flpl_frod -lint par 

s aiue but listing to pa r a l l e l printer po r t . 

flpl fred -list par -nosym 
- same but without symbol table. 

flpl_fred -list par -nolist 
lists symbol table only. 

flpl_fred -noext assembles flpl_FRED. 

flpl_fred -nobin no binary output or llHting. 

flpl_frod -orr errors only listing to flpl_fred_lst. 
I 

flpl fred -err flpl err -syrn 
- errors only listing and symbol table to file 

flpl_err. 

rcreats last command line entered. 

r 
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4. ASSEMBtBtt DIRECTIVtS 

4. 1 OP'l' 

Syntax: 

OP'I' {<option>} 

OPT allows option! · (e.g output : files) to be specified in the 
so~rce file •. The file can th~s be assembled by simply entering 
i La n a nu: oh th1,1 00111111i1t1d 1 Lno , 'I'ho options are do ac r ibe.I in 
auction 3. 

Example: ' . . . 
OPT -bin flpl_tr9d ~liut pQr 

. I 

The command line '1fipl_ll'RED11 now assembles flpl_FRED_ASM but 
directs the binary output to flp\_FRED and the listing to PAR. 

Optiohs specified in the source file can be disabled by using the 
-NOOPT option ih the ccimmand line. For example, the command line 

flpl FRED -NOOPT -NOStN -ERK PAR - . - 
assembles flpl_FRED_ASM and produces an errors-only listing but 
no binary output even though 

OPT -bin flpl fred -iiet par - . 
is coded in the source file. This is useful if you just want to 
c h e c k L li c:.i t y o u r I i 1 c w I 1 l a !JS I.:? rn b 1 o w i t ho u t e r r o r s . 

4.2 LIST 

LIST a w.i Lc h o a I La t i n q on. LIST Ls a s a umo d at the s t a r t of o a c h 
assembly. 

4.3 NOLIST. 

NOLIST switches listing off until the next LIST directive. 

4.4 MACEX 

Macros are not.normally expanded in listings. MACEX forces the 
lines to be listed. 

4.5 NOMACEX 

Switch off macro expansion until next MACEX • 

. ·--.., 
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4. 6 TI'.rLE 

TITLE <string> 

TlTLm cau~uo the title string to be printad at tho top of each 
payc. It also forces a new page. If the title is required on thu 
firut pugo, the TITLE diructivo muat be coded on the first line 
of your source file. 

4.7 PAGE 

PAGE forces a new page in the list file. 

4.U Pl\G~WID 

Syntax: 

P/\Gl~WlD <wldth> 

PAGEWID define the width of the page. The default width is 255 
characters. 

4.9 PAGELEN 

Syntax: 

PAGC:Llrn <length> 

define the length of the page. The default length is 66 lines. 
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4.10 FORMAT 

Syntax: 

FORMAT <hex>,<type>,<opcode>,<line> 

specifies the format of the listing. 

<hex> specifies the length of the hexadecimal address field 
(default=8). If it is set to 0, then the address is not printed. 

A"-" is normally printed after the address field to indicate 
that the address is absolute. This can be turned off by setting 
<type> to 0. 

<opcode> should be set to O if the hex opcodes are not required. 

<line> specifies the length of the line number field (default= 
4). If it is ~et to O, then line numbers arc not printed. If 
<line> is set to a negative value (-1 to -8), the line number is 
reset' to 1 every time an INCLUDE directive is encountered. This 
can be useful at the development stage when the exact position 
and file of a sourcu line might be useful. 

Examples :- 

FORMAT o,o,o,3 

produces a listing consisting of the line number (3 chars) and 
source line only. 

FORMAT • , • , . ,O 

produces listing without line numbers, 
address and opcodes. The"." implies that 
r ema i n s u n c h a n qc.d . 

but with hexadecimal 
the original value 

FORMAT .,.,0,0 

p r od u c o u a Lia tl n.j with t ho h c xe do c i rno l address and the s ou r c e 

line only. 

4.11 INCLUDE 

Syntax: 

INCLUDE <filename> 

read the named file as if it were present in the source (ilc. 
INCLUDE can be nested to any level. 

,·..._,· 
/' 
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4.12 LIB 

tJyntux: 

LIB <filename> 

cuµies the named file to the binary output stream. The file would 
normally contains pure binary data such as a 'rhor 32K screen 
image. 

4.lJ C:NU 

specifies the end of the program and any lines after the END 
directive are ignored. This directive is optional. 

4.14 DATA 

Syntax: 

DATA <data space> 

DATA specifies the size of the data space to be allocated to the 
l>~ugram. The default size is 4096 bytes. 

4.15 EVEN 

EVEN aligns to the location counter to a word boundary. 
a~sernbler automatically aligns all instructions except 
directives such as "dc.b''. This directive is therefore 
useful in such cases. 

The 
byte 
only 

4.16 ALIGN 

ALIGN is a synonym for EVEN. 

4.17 DC. 

Syntax: 

DC.<size> <numb~r>l<string>,{<numberlstring>} 

defines constants in memory. 

4.18 OS. 

Syntax: 

DS.<size> <length> 

reserve memory storage. The memory contents of the block is 
undefined. 

r 
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f , 

4.19 DCB. 

Syntax: 

DCB.<size> <length>,<constant> 

define constant block. It is the same as DS except that the 
memory contents of tl1u block are set to <constant>. 

4.20 RS_SET and RS. 

Syntax: 

RS SET <number> 
ns:- <u Lz e > < length> 

These directives are useful for data structures or if you are 
referencing your variables off an address register. RS SET is 
[ i L u L II ( : L l. () LI I<' ( J i v ( . II v ii 1 u O ,, n d H s . c Cl n t; h cm b Q u n ml t o r o p 1 n c p 
EQU as shown bo l ow , Defining variables using HS and then 
referencing them off an address register allows programs to be 
re-entrant and ROM compatible. 

Exnmple: 

rs set 0 
11 rs.w l ==== 11 equ 0 
12 rs.l 2 12 equ 11+(1*2) 
13 rs.b 3 ==::a 13 equ 12+(2*4) 
14 rs.b 0 14 equ 13+3 

4.21 REG 

Syntax: 

<label> REG <register list> 

REG defines makes a <label> equal to a <register list>. 

Examples: 

·-...._, regsl REG a2-3/d0 
regs2 REG a2-a3/d0 
regs3 REG a2-3/a4/d0-7 

4.22 EQU 

Syntax: 

<label> EQU <value> 

EQU a s s Lq n a the <value> to t hu <label>. 

,._ 
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4.23 SET 

syntax: 

<label> SET <value> 

SET is the same as EQU, except that the value of <label> can be 
cllangccJ L>y a subsequent SET directive. 

4.20 ORG 

Syntax: ·- 
ORG <address> 

inHtructs the assembler to generate code st.irting nt the absolute 
....__, <address>. The code generated will be position-dependent. 
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5. LINKER DIRECTIVES 

Dy d o f n u l t, the a s s c-mb l e r produces executable code. If a linker 
ompatible output i u r e qu i r ed , a SEC'l'ION must bo coded a t. Ll1t: 
start of the s ou r co cod e (before any i ns t ruc t.Lons or directives 
that generate code). 

5. l XUl!:l•' 

Syntax: 

XUEP <aymbol>,(<uymbol>) 

declares the <symbol>(s) as external. 

5. 2 Xl:U:l•' 

Syntax: 

XREF <symbol>,{<symbol>} 

declares that the symbol(s) are externally defined. Only+ and - 
operations are allowed on XREF symbols. 

5.3 SECTION 

Syntax: 

SECTION <name> 

start a relocatable section. A source file may contain more 
than one section for use by the linker. 

5.4 RORG 

Syntax: 

RORG <address> 
.\..._.,., 

''-' 
sets the relocatable address. RORG can only be used when a 
SECTION has been defined (for linkable output). 

5.5 MODULE 

Syntax: 

MODULE <name> 

MODULE is optional. If not coded, the source filenarne is used as 
the name of the module. 

:._, 
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5.6 COMMENT 

f~ynt·ux: 

COMMEN'r <string> 

COMMRNT rasses the <string> as a comment for the linker. 

5.7 UNO XREF 

If this directive is used, 
1111d1:l.i11cd :iyl\\buln, .it t:111, o n d 
nowo vo r., in the symbol table, 
'undefined'. 

the assembler assumes that all 
of pc11:;r1 1, a r e XREF symbols. 
they will u t i l l lJe liult~d i.1:l 

"" 
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6. CONDITIONAL ASSEMBLY 

Syntax: 

IF <value><op><value> 

OR IF <value><op><value> 

AND IF <value><op><value> 

ELSE 

END IF 

Nb OR IF, AND IF and ELSE must follow an IF, OR IF or AND IF 
directive. 

<op> can be =, <>, >, >=, <or<=. 

Examples: 

IF 
dc.w 

ELSE 
IF 
dc.b 

ELSE 
IF 
dc.b 

l!:NUU' 
END IF 

END IF 

Ill' 
OH IF 
AND IF 
ac-:w 

END IP 

'l'Y .I:' E-QlJOS 
6, 'string' 

TYPE=C 
'string',O 

TYPE=BCPL 
6, 'string' 

a-o N.O terminated by 1 ~NDIF 
b;l 
c>2 
'assembled if ((aO=O) or (b=l)) and (c>2)' 

CSTThorPC 
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7. MACROS 

Syntax: 

<label> MACRO 

ENDM 

Within the macro, the arguments are identified by \1 to \9 and \a 
to \z giving up to 35 parameters). 

Examples: 

QDOS MACRO 
moveq ,'\l, dO 
trap ;c\2 

ENDM 

print MACRO 
move.1 \l,aO * Channel ID 
moveq r-1,aJ 
move.w (\2)+,d2 * Number of chars in string 
QDOS io_sstrg,3 

ENDM 

move • l ch(lnnel(pc),nO 
print channel(pc),al } moveq ;ii!-1, d3 

rnovc.w (al)+,d2 
moveq ;ii!io_sstrg,dO 
trnp ,'3 

Hecursion is allowed and macros can be nested to any level: 

down MACRO 
Il•' \l<>O 
dc.b \1 
down \1-1 

END IF 
ENDM } dc.b 5 

dc.b 4 
down 5 } dc.b 3 

dc.b 2 
dc.b l 

r 
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Appendix A Error and warning message sumrnary 

A.1 
A.2 
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A.4 
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Command line errors 
Con lrol file errors 
Low level errors 
Processing errors and warnings 
Operating syslern errors 
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8.4 The listing file 
B.5 The debug file 

Appendix C Glossary 

JULY 87 LINKER MANUAL 5 PART 2 PAGE 2 

CSTThorPC 

r ,, 

20 



1. Introduction 
It is usually couvenient, except in the case of very small programs, to 
write programs as several separate source files and compile or 
assemble them at different times. It is then necessary to combine 
these compiled parts of program to form a single program file before 
the program can be run and the program which does this combining 
is called a linker. 

This manual tells you how to use the linker which has been 
produced. by GS_T Computer Systems. Limited . 

.._. It tells you: 

\......., • how to load and run the linker 

• what inputs the linker takes and what outputs it produces 

• details of the Sinclair relocatable binary file format. 

Nole that for a compiler to be compatible with this linker it must 
generate its output in the official Sinclair relocatable binary format. 
You may write programs in several parts in different languages and 
link them together with the linker as long as all the compilers 
involved generate Sinclair relocatable binary format. 

1.1 Notation used in this manual 
This section describes the notation used throughout the manual to 
describe syntax of all items. 

means that the expression on the right defines the 
meaning of the item on the left, and can be read as 'is' 

< > angle brackets containing a lower-case name represent a 
named item which is itself made up from simpler items, 
such as <decimal number> 

a vertical bar indicates a choice and can be read as 'or is' 
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[ ] square brackets indicate an optional piece of syntax that 
may appear O or 1 times 

{ } curly brackels indicate a repealed piece of syntax that 
may appear O or more times 

is used informally to denote an obvious range of choices, 
as in: 

<digit>= 0111 ... 1819 
Other symbols stand for themselves. 

Example 

<hexadecimal number> = $<hex digit> { <hex digit>} 

<hex digit>· = 011 ... 1al9IAIBICIDIEIF 
means that a hexadecimal number is a 'S' sign followed by a 
hexadecimal digit, followed by any number off urther hexadecimal 
digits, where a hexadecimal digit is any of the characters 'O' to '9' or 
'A' or 'B' or 'C' or 'D' or 'E' or 'F'. Some examples of hexadecimal 
numbers are SO, $4AFB, $000000. 

Some of the special symbols used in the syntax notation also occur 
in some items and the common sense of the reader is relied on to 
distinguish these, for example: 

<define command> = DEFINE <symbol> [ =] <expression> 
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2. How to run the linker 
The linker may be loaded and run in one of two ways: 

• Interactive mode 
In this mode the linker will identify itself and prompt you for a 
command line. Upon completion of a link the linker will prompt 
you for another command line (unless a fatal error has occurred). 

You may run the linker in interactive mode by any of the 
following cornrnnnds where de v ~ is the device from which the 
linker is to be loaded (which may be any storage medium). 

-To run in parallel with the SuperBASIC interpreter: 

EXEC de v _ l i n k (see Notes) 
or: EX de v _ l i n k (see Notes) 

- To wait for completion of the linker: 

EXEC_W d e v., l ink 
or: E W de v _Li n k 

• Non-interactive mode 
111 this 111oc..Je the linker receives its command directly from the 
SuperBASIC interpreter and does not interact with you. On 
completion of the link the linker will exit to allow the SuperBASIC 
interpreter lo continue. 

You may run the linker in non-interactive mode by one of two 
commands (see Notes): 

- To run in parallel with the SuperBASIC interpreter: 
· . .._ 

EX d e v.c l ink; "<command Line>" 

- To wait for the link to complete: 

EW d e v.i l ink; "<command Line>" 

r 
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------------------·-··-··· -------·-·----·· 

where <command line> is described in 2.2. The quotes around 
tile co111r11,111<.J Jlnc arc required for tile SupcrOASIC inlerpreter lo 
accept the line. 

2.1 Altering the window 
If you wish to alter the screen window used by the linker you may 
do so by running the program WINDOW_MGR and answering the 
questions it asks. 

2.2 Command line format 
The format of the command line is: 

l <module> [ <control> [ <listing> [<program>])]] {<option>} 

where: 

<option>= 
-WITH <control> I 
-NOP ROG 1-PROG[ <program> ]j 
-NOLIST I -LIST[ <listing> 11 
-NODEBUG I-DEBUG [<debug>]! 
-NOSYM 1-SYM 1-CRF I 
-PAGELEN <length> I , 
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(the options may, of course, be in either upper or lower case and the 
case is not significant) 

<module> 
<control> 
<program> 
<listing> 
<debug> 
<length> 

= < file name> 
= < file name> 
= < file name> 
= < file name> 
= <file name> 
= <digit> {<digit>) 

file name of an object file 
file name of control file 
file name for program output 
file name for listing output 
file name for debug output 
number of lines per page. 

2.3 Options 
\. ..-' The options have the following meanings: 

''-' -WITH take the following name as the control file name. 
If this option is specified, the positional control file 
name is ignored. 

-NOPROG do not generate a program file. If this option is in 
effect then the positional program file name 
is ignored. 

-PROG generate a program file (default). If the optional I-'. : 

<file name> is coded then the positional file name is 
ignored. 

-NOLIST do not generate any listing output. If -NOLIST is 
coded then the positional listing file name is ignored. 

-LIST generate a listing (default); if the option is followed 
by a <file name> then this is the name of the ...__.. <listing> output and the positional <listing> 
parameter is ignored. 

-NO DEBUG do not generate a debug file (default). 

-DEBUG generate a debug file. If the <file name> is given 
then it will become the debug file otherwise the file 
name will default. 
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The following options apply to the listing file only. They will be 
ignored if -NOLIST is in ellect. 

-NOSYM do not generate a symbol table listing in the listing 
file. 
generate a symbol table listing. The listing will be 
alphabetically sorted with the value of the symbol 
with the section and module name in which it was 
defined (default). 
generate a cross reference form of symbol table 
listing. If this option is requested a cross reference 
lonu ol the symbol table is generated iustead of tile 
symbol table list. 
specify the number of lines per page for paginated 
output. If this option is not supplied the value will 
default. 

-SYM 

-CRF 

--P/\GELEN 

If an option is followed by a file name (where applicable) the file 
name will override the corresponding positional file name (if given) 
on the command line. If an option specifies that a file will not be 
genera led (-NOPROG, -NOLIST, -NODEBUG) then the file will 
not be generated even if a positional file name has been given. 

Where conflicting options are given on the command line then the 
last option coded will take ef feet; for example: 

-NOPROG -PROG FLP1_PROG 

will produce a program file, whereas 

-PROG FLP1_PROG -NOPROG 

will not. 
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2.4 Command line processing · 
The minimum command line then Just consists of the name of 
one module file. In this case the linker will generate a program file 
(whose name is constructed as below from the module name) and 
a full listing file (whose name is also constructed as below). 

If no module file name is specified, but a control file name is given 
(after a-WITH option) then the program, listing and debug file 
names will be constructed as below based on the control file name. 

• •.. 

2.4.1 Construction of output file names 
If a module file name is given then the file name is examined. If the 
file name does not end in '_REL' then the full file name becomes 
the base file name, otherwise the file name with the '_REL' 
stripped off becomes the base file name. 

If 110 module file name is given then the control file name is 
examined. If the file name does not end in '_LINK' then the full 
file name becomes the base file name, otherwise the file name with 
'_LINK' stripped off becomes the base file name. 

The default names are then constructed from the base file name as 
follows: 

1) The listing file name is the base file name with '_MAP' 
appended. 

2) The program file name is the base file name with '_BIN' 
appended. 

3) The debug file name is the base file name with '_DEBUG' 
appended. · 

If an output file name is given explicitly either as a positional 
parameter or in an <option> then the file name will override the 
corresponding def aull name. Any file name given explicitly must be 
given in full as the file name will be used exactly as entered. 

r "" 
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2.4.2 Input file name defaults 
Tile linker has two types of input file: the control file, which tells the 
linker what lo do (if more information is needed than can be coded 
in the command line) and relocatable binary files, which are the 
output files from compilers and assemblers lhat contain the parts of 
the program to be linked. 

Tile linker expects that control file names will usually end in 
'_LINK' and that relocatable binary file names will usually end in 
'_REL' and will find these files even if the final component is 
missing from the file name given on the command line or in the 
control file. 

For a module file name (or library file name), if the module file name 
ends in '_REL' the linker will use the file name exactly as given. If 
the file name does not end in '_REL' then '_REL' will be 
appended to the file name; if an open error occurs on this file then 
tile or iginal file name is used Instead (by stripping off Lile '_REL' 
again). 

This defaulting will apply to all module input commands in the 
control file as well as to any relocatable binary file name given on 
Lile command line. 

If Lile control file name ends In '_LINK' then the linker will use the 
control file name exactly as given. If the file name does not end in 
'_LINK' then '_LINK' is appended to the file name; if an open 
error occurs on this file then the original file name is used as the 
control file name. 
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2.5 Command line examples 
FLP1_FRED 

Take the file F L P 1 _FRED_REL as an object module and turn it into 
a program file called f· L P1_FHED_UIN. The listing Is called 
FLP1_FRED_MAP. 

FLP1_MYPROG rLP1_PASCAL-LINK -NOLIST 

Link the file FLP1_MYPROG_REL according to the Instructions In 
F LP1_PASCALLINK. The program is called F L P1_MYPROG_BIN. 

-WITH FLP1_FRED 
\ .. 

·'-" Take FLP1_FRED_LINK as the control file, place the program in 
F L P 1 _FRED_BIN and place the full listing output in 
FLP1_FRED_MAP. 

-WITH FLP1_FRED -LIST SER 1 -NOPROG 

Take F L P1_FRED_LINK as the control file, do not generate a 
program file but print the listing as it is produced. 

-WITH FLP1_FRED. -PROG FLP2_FRED_BIN 

Take FLP1_FRED_LINK as the control file, place the program 
in F L P2_FRED_BIN and place the listing output in 
F L P 1_f RED_MAP 

2.6 Termination 
When the link has finished, and if there have been no operating 
system errors, the linker will issue a message giving the status of the 
link. If the linker has been run interactively then the linker will repeat 
the prompt asking for a command line. You can now do another link 
without having to reload the linker. When you have done all the 
links that you want you may reply to this prompt with an empty 
command line and the linker will terminate. 

r 

JULY 87 LINKER MANUAL 5 PART 2 PAGE 11 20 CSTThorPC 



3 Linker inputs and outputs 

-· The linker uses the following inputs and outputs. The formats of 
111<.!se files produced arc described in Appendix O and the format of 
the cC?ntrol file is specified in detail in section 4 below. 

3.1 Command line input 
When run interactively the linker will read a command line from 
Lile keyboard to tell it what to perform. Any errors in the command 
line will result in an error message followed by a reprompt of the 
command line. See section 2 above for full details of the command 
line. -· 
3.2 Control file 
If the command line includes a control file name the linker will 
expect as input a single text file containing a list of instructions to 
perf orrn. 

The text file may be on any serial device that can detect end of file 
(which terminates the input). Suitable devices are Microdrive or disk. 

The control file is described in detail in section 4 below and a 
summary of it is included in Appendix B. 

3.3 Relocatable object file inputs 
The linker, on instruct-ion from the command line or control file will 
read one or more relocatable object files (which may contain one or 
more object modules). 

The files are opened for random access to allow modules to be 
extracted independently (for EXTRACT and LIBRARY commands) so 
that suitable devices for the files are Microdrive or disk. 
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The normal user of the linker will not need to know the details of the 
format of relocatable binary files. The specification of this format Is 
however included in Appendix O for the benefit of advanced 
assembler pro gr anunet sand compiler writers. 

3.4 Screen output 
The linker writes information to the screen to inform the user what is 
happening. This includes a start up message identifying the 
program, and a prompt for a command line. 

Tile linker writes all error and warning messages lo tile screen and 
on completion of the link will print a summary of the number of 
errors and warnings and the number of undefined symbols (if any). 

The linker tells you when it is starting to read the relocatable object 
modules. It does this twice. The second pass can be expected to take 
a lot longer than the first pass if listings and/or program output are 
wan led. 

The linker finally gives a message indicating the completion status of 
the link and if run inlcraclively reprompts for another command line. 

3.5 Linker listing output 
An optional linker listing will be generated, showing the commands 
used in the production of the link and a map of the layout of the 
executable tile. I he map will also show a list of all global symbols 
and their values and an optional cross reference giving the modules 
which reference them. 

3.6 Program file output 
The linker will optionally generate a program file which will be the 
result of combining the relocatable binary files. This is normally a file 
which can be run by the operating system as a program but it is 
possible to use the linker to produce files which cannot be run 
directly (e.g. files that are to be used for programming PROMs). 
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A relocalion table, if produced by the linker, will be included within 
the program file. This is only necessary when using a compiler which 
docs not generate posltion-ludependent cede and full luslructlous 
for using this facility should be included in the documentation of 
such compilers. 

3.7 Debug file output 
The linker will optionally produce a symbol table file for use by a 
symbolic debugger program. 
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4 The control file 
In the simplest mode of operation you may link a single input file by 
just giving the name of the input file on the command line. However . 
the linker may accept more than one input file and may also accept 
more complex instructions for the generation of the output file. 
These instructions can be provided to the linker by a control file. 

Tile control file is a text file which gives a series of instructions lo the 
linker. The complete set of instructions to the linker will be given 
here for completeness; however you may not need to use all the 
instructluns if you are just beginning in programming. · 

If you are programming in a high level language (Fortran, Pascal or 
C) there may be either a standard control file for linking your 
module with the library for the language or a template file lo give 
you inslruclions 011 I 1uw lo link your file to make a program. Please 
consult the documentation of the language concerned for more 
lnlunnation un this topic. · 

Unlike the command line input, the control file Input is not 
interactive and any errors in the control file will cause the link to be 
abandoned. 

All letters in control file commands and command parameters may 
be in either case and case is not significant. 

4.1 Comments in the linker control file 
The linker accepts comments in the linker control file to explain to 
the user what a particular control file does. A line will be considered 
a comment if the first character in the line is an asterisk ( *), 
semicolon (; ) or an exclamation mark ( ! ) . A blank line is also 
considered to be a comment. 

The use of comments in a control file may assist you in editing the 
control file to suit your particular program. 
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* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

---- 

* 
* 
* 
* 
* 
* 
* 

e.g. 

* Example template fi Le for Linking 
* t o q e t h e r modu Les under language L. It is 
* NOTatemplatefileforanyparticular 
* Language and shou Ld not be taken as such 

* Step1-initiaLisation. 
* ----------------------­ ----------------------- 
* * Language initialisationmust be included 
* first. 

I}JPUT FLP1_LINIT_REL 

Step 2-system interface Library 
--------------------------------- --------------------------------- 
system interface Library-only 
include if your program is trying to 
access system routines direct Ly. (by 
uncornrnenting the Line). 

INPUT FLP1_LSYSLIB_REL 

Ster.r3-user modu Les 
--------------------- --------------------- 
For each rnodu le that you wish to include 
in the Link include a Line hereof the form 

INPUT <f i Le name> 

Step 4- Language Library 
------------------------- ------------------------- 
Language Li bra ry-mus t be i nc Luded at a L L 
times. 

LIBRARY FLP1_LLIB_REL 

:20' 
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4.2 Module input commands 
There are three commands to instruct the linker to Input modules 
from relocatable binary files. These are INPUT, EXTRACT and 
Llf3RAY. 

4.2.1 INPUT <file name> 
This command instructs the linker to read the file named and place 
all modules encounl et cd in the file lnlo the link. Include one 
conunand for each file ll ,at you wish to include in the link. 
e.g. 
I N P U T 1: L P 1 _ F l L E 1 _ H E L 
INPUT FLP1_FILE2_REL 

will include all rnodules in F L P 1_FILE1_REL and 
F L P l_FILE2_REL which may be separate routines created by a 
compiler. 

A special case of the input command is the command 

INPUT* 

which instructs the linker to use the input module name given on the 
command line as the file name to input. This feature allows the 
genera lion of a template file which can be used lo link a single 
module output from a compiler with all the required libraries for the 
high level language. The template file is then used by a command 
line of the following f orm (the -vvllH is optional): 

<module file name> [-WITH] <template file name> 

- 
e.g. 

* 
* 
* 
* 
* 
* 
* 
* 

example template fi Le for the Language 
Lwi than initialisationmodule called 
FLP1_LINIT_RELand a Language library 
c a L L e d f L P 1 _ L LI B_ RE L 

start with the initialisation routines 
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.... __ . 

INPUT FLP1_LINIT_REL 
* * now i n c lu d e the user module (from the * command Line) 
* INPUT* 
* * now i nc Lude a L L modu Les from the Language 
* Library 
* INPUT FLP1_LLIB_REL 

4.2.2 EXTRACT <module name> from <library file name> 
This command instructs the linker to search the library file name 
given (or tile module requested. If the module is found it is included 
i11 the link. If not an error message Is generated and tile link Is 
aborted. 

Include one extract command for each module that you wish to 
explicitly include from the library file. 

e.g. 

* * example control f i Le for the Language L 
* withaninitialisationmodulecalled 
* FLP1_LINIT_REL 
* and a Language Library called * FLP1_LLIB_REL 
* * theexamplehasnowbeenmodifiedto 
* e x t r a c t t h e r e q u i r e d i n i t i a L i s a t i on 
* modulefromthe Library (which may 
* contain many initialisations for 
* different purposes). 
* 
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* 
EXTRACT LINIT FROM FLP1_LINIT_REL 

* start with the initialisation routines * (only need the first routine) 
* 

* now include theusermoduLe 
* INPUT* 
* * now i nc Lucie a L L modu Les from the language * Library . 
* INPUT FLP1_LLIB_REL 

4.2.3. LIBRARY <library file name> 
This command instructs the linker to search the library file named 
from start to finish for modules which satisfy any currently 
unresolved references in the link. When a module is found which 
satisfies an unresolved reference it is included in the link and the 
library search continues from the current position. 

The use of this form of a library search means that the ordering of 
modules within a library may be important, as a module read in to 
resolve a reference may itself generate another unresolved 
reference, which then may cause a module following to be read in. 
Nole that the library is searched only once for a library command. If 
the library is lo be rescanned then this is achieved by including 
another library command specifying the same library file name. 

You should include one library command for each library that you 
wish to search. 
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e.g. 

* * example control fi Le for the Language L 
* withaninitialisationmodulecalled 
* LINIT 
* and a Language library called 
* FLP1_LLIB_REL 
* * The ex amp le has now been modified to 
* extract the required 
* initialisationmodulefrornthe Library 
* ,( w hi c h may cont a i n many i n i t i a Li sat i ons 
* for different purposes). 
* As the librarycommandwillonlyextract 
* modules which satisfy currently 

--- * unresolved references, the initialisation 
* routine may now be included in the same 
* language library,asthemodulewillnotbe 
* readagainsinceitalreadysatisfies 
* a L L references that it can possibly 
* reso Lve. 
* * start with the initialisation routines 
* (canincludeinitinsarnelibrary) 
* 
EXTRACT LINIT FROM FLP1_LLIB_REL 
* * now i nc LucJe the user modu Le 
* INPUT* 
* * now include all modu Les from the language 
* Library whi eh are required to satisfy any 
* u n r e s o L v e d r e f e r e n c e s 
* LIBRAR{ FLP1_LLIB_REL 

r ~ 
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Ihe previous section described the commands for determining 
which input modules are to be included in the link. This section 
describes briefly how the linker allocates space for the modules in 
the output file and the linker commands which may aff cct this 
allocation. 

4.3 Space allocation commands 

Normally the default space allocation methods are adequate and the 
user writing normal applications programs will not need to use any 
of the commands described in this section (except that some may be 
necessary in template files supplied with particular compilers). 

Initially the default allocation mechanism will be described and later 
the effects of each command on this allocation mechanism will be 
considered. 

As programs may be loaded and executed anywhere in memory 
they must be written in position independent code. Therefore 
references in the following sections to low addresses and start 
addresses are ref erring lo their positioning In the program file and 
not to their position in memory when run. 

Generally an object module consists of either Absolute sections 
and/or at least one .Relocatable (or Common section). The allocation 
of c.rch section type i•i as follows: 

• Absolute sections 

Absolute sections are allocated space first in the output file from 
their start address (relative to the start of the file). The linker will 
issue a warning if any absolute sections overlap in the link. 

,_ • Relocatable sections 

-- As each input module is read tn tum (as ordered by tile INPUT, 
EXTRACT and LIBRARY commands) the linker builds up a list of 
relocatable sections in the order in which they are first 
er icoun lercd. 

r 
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Once the -sizes of each relocatable section Is known then the 
allocation of space is made such that each relocatable section 
star ls al lhe lowest possible address following lhe previous 
relocatable section while avoiding any absolute sections already 
allocated. The start of each relocatable section is word aligned. 

• Common sections 

By default common sections are treated as relocatable sections 
except for the following differences. 

- Each common section is placed in the list of relocatable 
• sections when a COMMON directive Is encountered (instead 

of SECTION directive) 

- If a COMMON directive references a section already used in 
a previous module then a subsection is created which starts at 
the same address as the section start (i.e. overlayed). The size 
of the common section is then the maximum of the 
subsection sizes. 

4.3.1 Effect of commands on space allocation 
The following commands alter the mechanism by which the linker 
allocates space for each section. 

• SECTION <section name> 

This command names a section to be included in the link. The 
ef feet on the storage allocation Is that named sections are 
allocated space first in the order declared with any unnamed 
sections allocated space following (as with the default case). 

• COMMON <common option> 

TI re COMMON co111111anu Instructs tile linker how lo allocate 
space for common sections. In the default case cornmon sections 
are treated as if they were relocatable sections for the purposes 
of address allocation. However the following options are 
available: 
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- END 

This option instrucf s the linker to allocate space for common 
sections after all relocatable sections have been placed. This 
means that the common sections appear at the high end of 
the memory allocation. 

If any common sections have been named by a SECTION 
command then lhey are allocated space first followed by the 
co1111no11 sections as encountered in lhe input files. The 
allocation of common sections is such that they avoid any 
absolute sections as with the normal relocatable sections. 

' ''-' 

- DUMMY 
This option instructs the linker to build a separate allocation 
for common sections. The allocation starts from address zero 
and ignores any allocation taken by relocatable or absolute 
sec lions. 

The linker will use the dummy allocation to resolve global 
symbols in common sections relative to the start of the 
common area, so that a run lime system can allocate memory 
separate from the program for the purposes of storing 
common. The global variables are then used as offsets from 
the start of the common region. 

Nole that with this option no space is made in the program file 
for the common sections, so they may not be initialised. Any 
attempt to place data bytes in the common regions with this 
option in effect will cause an error. 

• RELOC <section name> 
This command is only necessary when the linker is used to link 
output from compilers which do not generate position­ 
independent code. The instructions supplied with the compiler 
for the use of this command should be followed. 

This command if present instructs the linker to generate run time 
relocation information and to place the information in the 
SECTION named. The command declares the section (as with a 
section command) so that any sections which must come before 
this section must be named in SECTION commands before the 
RELOC command is given. 

JULY 87 LINKER MANUAL 5 PART 2 PAGE 23. 

(' 

20 CSTThorPC 



The run time relocation table is placed at the end of the section 
11i..1111ed, so l11ul Llny d.:,la Irorn the tclocnlnblo birrnry filrs for the 
same section will be placed in front of the run time relocation 
table in the order encountered. 

The command also declares the section lo be normal relocatable 
so that any attempt to declare the section as a common section 
will result in an error. 

• OFFSET <value> 

This command Instructs the linker to start the allocation of 
section starting at the value given instead of at address 0. The 
value may be decimal or hexadecimal (starting with a'$' 
character) and is unsigned. The value is written into the spare 
four bytes of the information section of the file header of the 
program file (see Appendix B). 

The effect on the allocation of space is as fallows: 

- absolute sections 

The allocation of absolute sections is not affected. However 
any absolute sections which start below this address are not 
written to the output file and a warning message is output. 

relocatable sections 

Relocatable section allocation begins from the address given in 
the OFFSET command instead of at zero. 

- common sections 

If COMMON DUMMY is in effect then the allocation of 
common sections starts from address O regardless of the value 
given in the OFFSET command. For all other COMMON 
options the allocation is as described under the COMMON 
command. 
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4.4 Defining symbols at link time 
Normally symbols that the linker knows about are declared and 
given values from within relocatable binary files. Sometimes, 
however, it is useful to beable to define symbols from the linker 
control file; examples of why this might be useful are: 

- a subroutine name has accidentally been spelt differently in two 
different modules; as a temporary fix (until one of them is 
recompiled) the two symbols can be made equivalent using the 
DEFINE command 

- a set of subroutines have not been written yet but it is desired to 
lcsl Lile parl uf the program that has been wrillen; the missing 
symbols can be made equivalent lo an error routine with the 
DEFINE command 

- a number contained in a library module, such as a memory 
requirement figure, may need to take different values in different 
links; these values may be assigned with the DEFINE command. 

• DEFINE <symbol>[=]<expresslon> 
The linker allows you to define symbols at link time rather than 
needing lo declare all symbols in relocatable object modules. The 
define command also allows expressions with the following syntax: . 

<expression> = [ - 1 <term> { <op> <term> } 
<op>= - I+ 
<term> = <symbol> I <value> 
<value> = <digit> { <digit> } I $<hexdigit> { <hexdigit> } 
<hexdigit > = <digil> I A I B I C I D I E I F 
A symbol used in the expression side of the DEFINE command may 

•.._, be a reference lo a symbol in a relocatable binary file or a reference 
to a previous symbol defined by a define command. A forward 

"'-" reference to a symbol to be defined by a future define command is 
illegal and will produce an error message. The symbol named in the 
DEFINE command may not also be used in the expression. 

If a symbol used in an expression remains undefined after all 
modules have been read in a warning is issued by the linker. The 
value of the DEFINEd symbol is then undefined. 
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e.g. 

DEFINE SCREEN = $28000 
DEFINE MAXPAR = 10 
DEFINE USERSPACE = 1000 
DEFINE TOTALSPACE = LOCAL+GLOBAL+USERSPACE 

(where LOCAL and GLOBAL are declared in relocatable object 
modules) 

4.5 The DATA command 

·- 

• DATA<value>[K] 
The DAT A command specifies the amount of data space to reserve 
for a program for the stack and heap. The value may be decimal or 
hexadecimal. This value is written to the header of the program file 
and is used by the operating system to allocate room for the slack 
and heap. The value may be specified in bytes or Kbyles (1024 
bytes) 

The data space requirement is also read from the header of the input 
files for each module to be included in the link (see below). In this 
case lhe maximum of the data requirements of the input modules 
is taken as the data requirement unless the value specified in the 
DAT A command is larger. 

Nole that the linker checks the type of file for each input file. The 
file type is contained in the file header and can currently take the 
following values (other types may be added later). 

O lext file. 
1 executable program file. 
2 r elocatablc birniry, file. 

The data space requirement is used only if the input file is of type 2 
(relocatable binary). 

While the linker will accept any file type as a relocatable binary 
file it will ignore the data space requirement of any file which is not 
type 2. All official Sinclair assemblers and compilers will generate 
relocatable binary output files with the file type correctly set to 2. 

r 
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5 Actions of the linker 
This section gives a brief description of how the linker functions and 

'-,,- the expected actions when errors are encountered. The linker 
f unclions arc split into many phases which are logically separate 
although each phase may use information extracted from previous 
phases. 

5.1 Command line validation 
In this phase the linker reads tile command line and decides which 
input and output files to use. If the command line contains any 
errors the linker will display an error message stating the problem 
and will reprornpl for another command line. 

If the command line is valid the linker will attempt to open all output 
files requested and the linker control file (if a name is supplied). If 
the opening of any files fail the linker will give a message indicating 
the problem and will reprornpt for another command line. 

I( the linker is run lntcr.ictlvely It will reprompl for another command 
line. If not then tile linker will display a message indicating an invalid 
command line supplied and exit. 

5.2 Control file validation 
If a control file name is given the linker will read the control file line 
by line validating each command in turn. If any errors are reported 
al this stage llie linker will report the error but continue reading the 
control file. 

If any errors occur in the control file the linker will not perform the 
link but will reprompt for another command line. 

JULY 87 LINKER MANUAL 5 PART 2 PAGE 27 20 CSTThorPC 



5.3 Pass 1 of relocatable object modules 
If the command line and control file (if given) contain valid 
commands the linker will issue a message saying s ta rt i n g 
pa s s 1 and will read all the relocatable object files requested and 
dcteruune the sizes of each section to I.Jc placed in the output file. 
During this pass the linker will issue error and warning messages as 
appropriate to indicate any problems encountered. 

If it fails to open any requested input files or encounters any errors 
during this pass the linker will issue an error message staling the 
problem and will continue processing the rest of the input files. 

' 

At the end of pass one if any errors have been encountered the 
linker will prompt for another command line. If only warnings have 
been detected the linker will continue with the link. 

5.4 Between pass processing 
After pass 1 the linker determines where to place everything in the 
pro gr am file and resolves all global symbols. The load map is 
generated at this time along with a list of all absolute, user de! uied 
and undefined symbols. 

5.5 Pass 2 processing 
Uuring this pass all tile relocatable objects modules are reread and 
tile program file created. If any errors are encountered at this stage 
the link is aborted. 

5.6 Post processing 
After pass 2 the symbol table is written out and if required a debug 
file is created. Upon completion of the symbol table the linker issues 
a summary message stating the numbers of errors and warnings and 
the number of undefined symbols. The linker then reprompts for 
another command line. Entering a blank line at this stage terminates 
the linker. 
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Appendix A- Error and warning 
messages 
This appendix lists the error and warning messages which can be 
produced by the linker in the phases in which they should be 
encountered. 

A.1 Command line errors 
The linker on encountering an error in the command line will display 
a message indicating the problem and reprompt for another 
command line. It will not attempt to parse the line following the 
error. 

• ERROR - 01 File name too long- <file name> 
Either a file name entered on the command line or a default file 
name generated from the primary file is too long. The full Qdos 
file name can only be 44 characters long. 

• ERROR - 02 No link file given with the -WITH option 
A -WITH option has been entered without a link file name. The 
-WITH option must be followed by a file name. 

• ERROR - 03 Page length missing following-PAGELEN option 
The -PAGELEN expects a value to set the page length for 
formatting on a printer. 

• ERROR - 04 Page length is not a number 
The item following the -PAGELEN option is not a number. 

•...._ • ERROR - 05 Page length too small. Minimum is 20 lines 
As the listing output is formatted with headers, titles and 

.._, subtitles the minimum realistic page length is 20 lines. 

• ERROR - 06 No input module or control file given 
I he linker r equir cs as input either a module file name or a control 
file name. If neither is given then the linker does not have any 
input files to act upon . 

.•. / 

/ 
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• ERROR - 07 Illegal option given on command line <option> 
An unrecognised option has been entered. The option parameter 
indicates which option the linker was unable to recognise. 

A.2 Control file errors 
Tile linker will on encountering an error in the control file list the line 
for which the error has occurred and print a message indicating the 
cause of the error. The linker will process the rest of the control file 
but will not proceed with the link. 

• ERROR - 09 Illegal or unrecognised command <command> 
An illegal or unrecognised command has been encountered in 
tile control file. The command parameter is tile command that 
the linker failed to recognise. 

• ERROR - OA Too many parameters <parameter> 
.The linker has encountered too many parameters on the line. The 
command has been processed but the link will not be performed. 

• ERROR- 08 Not enough parameters, expecting <item> 
The linker did not find enough parameters on the line. The item 
parameter indicates which item was expected which will be one 
of the following: 

Item 
file name 
module name 
FROM keyword 
section name 
END or DUMMY 
value 
symbol name 
expression 

Command 
INPUT, EXTRACT or LIBRARY 
EXTRACT 
EXTRACT 
SECTION 
COMMON 
OFFSET or DAT A 
DEFINE 
DEFINE 

• ERROR - OC No module name given In command line for 
INPUT * 
The linker has encountered an INPUT • in the control file but no 
module name was given on the command line. 

CSTThorPC 
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• ERROR - OD FROM keyword missed out or Incorrectly spelt 
In <111 extract cornmand the FROM keyword was not found. This 
keyword must be present. 

\....,, • ERROR - OE Section already exists <section> 
l lie section 11a111e<..I in tile section command has already been 
named in a previous SECTION or RELOC command and so 
cannot be placed in the order requested. 

• ERROR - OF Illegal option, DUMMY or END only allowed 
An illegal common option has been given. The linker only 
recognises the keywords DUMMY and END. 

• ERROR-10 Only one COMMON command allowed 
Only one common command is allowed in any one link. 

• ERROR -11 Symbol was used in DEFINE command: 
<symbol> 
A symbol being defined in a DEFINE command has already been 
used in a previous DEFINE expression. Forward referencing of 
defined symbols is not allowed. 

• ERROR -12 Symbol is being redefined <symbol> 
Tile symbol being defined has already appeared in a previous 
DEFINE command and cannot be redefined. 

• ERROR-13 Syntax error in DEFINE command <expression> 
The linker has detected an error in the syntax of the DEFINE 
command. The expression following the error message starts 
from the character position which caused the syntax error.· 

• ERROR-14 Only one RELOC command allowed 
Only one RELOC command is allowed in a link. It is meaningless 

,..._, to try to place the run time relocation information in more than 
one section. 

• ERROR -15 OFFSET value is not a number 
The value following the OFFSET command is not a number. 

• ERROR-16 Only one offset value is allowed 
As the OFFSET value is the start point for allocation of memory 
for the program only one value is allowed. 

,,. 
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• ERROR-17 DATA value is not a number 
Tile value entered fallowing the DAT A command is not a 
number. The DATA value can only be a number, an expression is 
not allowed. 

• ERROR -18 Only one DATA value allowed 
The DATA value specifies the amount of memory to be reserved 
for data space by Qdos when the program is initially run. Only 
011e OATA command is allowed in any one link. 

A.3 Low level errors 
' 

These errors are detected whenJarsing the line at a low level. 
The error messages are followe by a message indicating which 
command was being processed at the time the error was 
encountered. 

• ERROR-19 Numeric overflow 
The numeric value following an OFFSET or DAT A command is 
loo large lo fit in a 32 bit word. 

• ERROR -1 A Syntax error In number 
Tile linker has detected an illegal character while processing a 
number. This is normally caused by a$ which is not followed by a 
hexadecimal digit. 

• ERROR -1 B Invalid character 
The linker has detected an illegal character while processing a 
line. 

• ERROR -1 C Decimal number overflow 
The linker has detected that a decimal number has overflowed lo 
negative. 

A.4 Processing errors and warnings 
These errors are detected while processing the link after 
validation of all command inputs to the linker. The description of 
the error messages are followed by a description of the actions 
performed following the error. Warning messages always result 
in tile linker continuing from the current position in the link. 
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• ERROR -1 D EXTRACT - module not found 
The linker could not find the module requested in an extract 
command in the file specified. The linker will continue to process 
all remaining i11p11 ts in pass 1 and then prompt for another 
command line. The program file will not be produced. 

( 

• ERROR - xx Error in relocatable binary file <file name> 
This error message indicates a problem with the relocatable 
binary file provided to the linker. The linker will continue to 
process all remaining input files in pass 1 and then prompt for 
another conunand line. Tile program file will not be produced. 

'· 

• ERROR - 20 Attempt to initialise dummy COMMON in 
<file> 
The linker has detected an attempt to place data into a 
COMMON section with the COMMON DUMMY option in 
effect. As no space is saved for the COMMON blocks they may 
not be initialised in this way. The linker will continue to process 
all remaining input files in pass 1 and then prompt for another 
command line. The program file will not however be produced. 

• ERROR- 2E Absolute section below OFFSET address In 
<file name> 
This error indicates that an OFFSET command has been given in 
the linker control file but an absolute section resides below the 
OFFSET address. The linker will continue but the part of the 
section below the OFFSET value will not be contained in the file. 

• ERROR- 31 Phasing error occurred In <file> 
The linker has encountered a phasing error either in processing of 
the relocatable binary files in pass 2 or when evaluating a DEFINE 
expression. This error should not occur. 

• ERROR - 32 Out of memory 
The linker has run out of memory while trying to allocate more 

·...._,. memory for internal tables. The linker will exit after printing this 
message. 

• ERROR - 33 Attempt to allocate large record 
The linker has attempted to allocate a record which is larger than 
the current 111crr1ory allocation. The linker will exil after printing 
this message. This should never occur. 
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• ERROR - 34 Incompatible section type for section <section> 
This error indicates that a section has been used both as a normal 
relocatable section and as a COMMON section. The linker will 
process all remaining input files in pass 1 however nu progr.nn file 
will be produced. 

• WARNING - 35 Insufficient memory for cross reference 
This message indicates that the linker cannot allocate sufficient 
memory for the cross reference listing. The linker will continue 
but a normal symbol table listing will be given instead of a cross 
ref crence. 

• WARNING- 36 Truncation error at offset <offset> 
·1 his warning Indicates that a value has had lu be lr uncated Lu fil 
into a byte or word expression. The offset value gives the location 
at which the truncation has occurred. The linker will continue, 
however the program may encounter problems if run. 

• WARNING-37 Undefined symbol was used In DEFINE 
expression: 
This warning indicates that a symbol which was used in the 
expression part of a DEFINE command is still undefined. This 
means that the result of the DEFINE command is also undefined. 

• ERROR - 3A Internal error 
The linker has detected an internal error (consistency check). This 
error should never occur. 

• WARNING- 38 Multiply defined symbol <symbol> 
This warning indicates that a symbol has been defined more than 
once in the link. The first value encountered will be the value 
used by the link. 

• WARNING- 3E 'Abs section overlaps next one in <file> 
This warning indicates that two absolute sections overlap each 
other in the program file. This means that the second absolute 
section will overwrite the first. 
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A.5 Operating system errors 
When the linker gels an error code from Qdos the action taken is 
dependent on what the linker is trying to do when the error is 
encountered. The iinkcr.will take the following action on 
encountering errors: ·· 

• Open errors on files 
These errors are reported by the linker. If the error occurs on 
opening the program, listing, debug or control file the linker will 
reprompt for a command line. If an error occurs on opening a 
relocatable object file lhe linker will continue until the end of pass 
1 to validate that all other files may be opened. 

• Read and write errors on files· 
~· If the linker encounters a read or write error on a file (other than 

end of file on read) the linker will report the error and exit. 

• Close errors on files 
If the linker encounters an error on closing files the linker will 
report the error and continue. 

In most cases the linker will display the file name which caused the 
error except in the case of a read error on a module file where the 
linker does not disrlay the name of the file which caused the error. 

If the linker is run with EXECW the error code is passed back to the 
EXEc_w command which will display another error message. 

/ 
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Appendix B - File formats 

Tllis appendix describes tile format of output files produced by tile 
linker. 

8.1 Summary of control file commands 
This section is a quick summary of the commands possible in the 
linker control file. 

Lines beginning with *; or ! are comments and are ignored by the 
Linker. All letters in the control file input can be in either case and 
case is not significant. 

• INPUT <file name> 
Instructs the linker to include all modules from the named file in 
the link. 

• EXTRACT <module name> FROM <file name> 
Instructs the linker to find the module named in the file. If the 
module is found it is included in the link. 

• LIBRARY <file name> 
Instructs the linker to search the library from start to finish. Any 
modules in the library which satisfy any currently unresolved 
references are included in the link. 

• SECTION <section name> 
Declares a section to the linker. All declared sections are allocated 
space before any undeclared sections. 

' 

• COMMON <common option> 
Instructs the linker how to handle COMMON sections (if any are 
encountered). 

• RELOC <section name> 
Instructs the linker to collect run time relocation information and 
place it in the section named. 
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• OFFSET <value> 
Instructs the linker to start address allocation and to write the 
output file f rorn tile address given in the value parameter. 

• DEFINE <symbol> [=]<expression> 
Defines a symbol al link time. If the expression includes a symbol 
which has not already been defined then the linker expects to 
find it in a relocatable object module. 

• DATA <value> [K] 
Defines the amount of data space required by the program when 
it is run. 

\._,,, 
8.2 Relocatable binary format 
This section defines the official Sinclair relocatable binary format. It 
is self-contained and uses some terms with different meanings from 
those used i11 Lile re<,l uf the linker manual. 

A relocatable object file consists of a sequence of modules, each of 
which is a sequence of bytes terminated by an END directive (see 
below). It should have a Odes file type of 2 though this will not be 
enlorced by the linker. Interspersed with the sequence of bytes can 
be directives from the list below; a directive is a sequence of bytes 
L,egi1111ir1g with Liie hex value FU. 

When otherwise unmodified by a directive, a byte indicates that it 
should be inserted al Lile current address and the address should be 
stepped by 1. The special directive FB FB inserts the value FB in this 
way. 

Nole that bytes are overwritten on (not added into) the byte stream, 
so that if several sections are located at the same address, it is 
possible to overlap (or even interleave) their contents. This is useful 

·._,. for Fortran block data. 

In the following syntax definition, <words>s and <longword>s 
need not be word aligned: Liley just follow on from tile preceding 
data with no padding bytes. 

·._... 

JULY 87 LINKER MANUAL 5 PART 2 PAGE 37 20 CSTThorPC 



A <string> consists of a length byte (value range 0-255), followed 
by the bytes in the string. A <symbol> is a <string> of up to 32 
chars. A symbol should start wilh a leller (A-Z) or a dot and the 
other characters may be letters, digits, dollar, underline or dol. 

B.2.1 Definition of a SECTION 
A SECTION is a contiguous block of code output by the linker. 
Each section has a name, and any source file can add code to one or 
rnorc of the sections. A module's contribution to a section is called a 
subsection. 

Thelinker will arrange that each section or subsection will start on 
an even address, by inserting one padding byte if necessary. The 
value of this byte will be undefined. 

Nole that if a module returns to a section, this is part of the same 
subsection and the linker will not re-align on a word address. 

WI 1e11 a section name is used in an XREF command the address of 
tile start of the subsection is used. 

Nole that section names are maintained separately from symbol 
names (and module names), so there can be a section, a symbol and 
a module all with the same name without any danger of contusion. 

B.2.2 Directives 

8.2.2.1 SOURCE Syntax: FB 01 <string> 
The <string> in this directive indicates information about the 
source code file from which the following bytes were generated. 
This directive should only appear at the start of a module (ie at the 
r,t.11 t of the file or immcdlately after an end directive: see section 
U.2.3). 

The string will start with the module name which may be followed 
by a space followed by a field of further information about such 
things as the version number or the date of creation or compilation. 
The string should contain only printable characters and be no longer 
than 80 characters. 
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This module name should conform to the syntax of a <symbol> 
defined above, .111d 111.1y be used by tile llnker to ic.Jc:nllfy Individual 
modules within a library (see section B.2.4). The module name can 
be generated from a Qdos filename, but if so it is recommended that 

~._...... the Qdos device name is first stripped of f. 

8.2.2.2 COMMENT Syntax: FB 02 <string> 
The <string> in this directive is a line of comment. It will have no 
effect on the binary file, but should be included at some suitable 
point in a link map. The string should contain only printable 
characters and be no longer than 80 characters. 

B.2.2.3 ORG Syntax: FB 03 <longword> 
This indicates that the bytes following the directive are to start at the 
absolute address given in the parameter. This applies until the next 
ORG, SECTION or COMMON directive. 

B.2.2.4 SECTION Syntax: FB 04 <id> 
This indicates lhat the bytes fallowing the directive are to be placed 
in the relocatable section whose name was defined in a DEFINE 
command with the id value specified. See 8.2.2.8. 

This applies until the next ORG, SECTION or COMMON directive. 

B.2.2.5 OFFSET Syntax: FB 05 <longword> 
This directive updates the output address: the longword specifies 
the address relative to the start of the current subsection or the 
latest ORG directive. 

The parameter is unsigned, so the offset may not be negative. 

B.2.2.6 XDEF Syntax: Fl3 06 <symbol> <longword> <id> 
This indicates that the symbol whose name is the <symbol> is 

\.._,.. defined to be the value given in <longword>, relative to the start of 
the subsection referred to by the <id>. Note that an <id> of zero 

. ......_, defines the symbol to be absolute. 

See section B.2.2.8 for definition of <id> 

B.2.2. 7 XREF 
Syntax: FB 07 <longword> <truncation-rule» { <op> <id> } FB 
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..•. , .. ~~, ~. ---~·...,,_,_.._. 

This indicates that the result of an expression involving user symbols 
or ol lu.: relocatable elements is tu be written lnlo lhe byte stream. 
Nole that this command does not overwrite some existing bytes, but 
appends new bytes to the output. 

The <longword> parameter defines an absolute term for inclusion 
in the expression to be evaluated by the linker. 

The < truncation-rule> parameter is a byte which defines the size of 
the final result and the circumstances in which the linker might give 
.1 truncation error, or the mode in which truncation should occur 
(undefined bits must be set to zero). These are the effects of setting 
eachbit: 

a If oil o is set, the result ls one byte. 
If bit 1 is set, the result is a word. 
If bit 2 is set, the result is a longword. 
Only one of these three bits may be set. 

b If bit 3 is set, then the number is signed. 
See notes below. 

c If bit 4 is set, the number is unsigned. 
See notes below. 

d If bit 5 is set, the reference is PC relative, and the relocated 
current address (ie the address to be updated by this directive) is 
to be subtracted before the truncation process. 

e If bit 6 is set, runtime relocation is requested (for longwords only). 
The address of the longword is included in a table generated by 
the linker which can be used by a runtime loader. 

After the <truncation rule> is a sequence of terms for the 
expression. <op> is a one-byte operator code and can be 28 for 
"+" or 20 for" - ". <id> is a symbol or section name id as defined 
in the DEFINE directive (2.8). The special <id> code of 0000 refers 
to the current location counter (ie the address updated by this 
directive). 

The final FB byte terminates the sequence of terms in the 
expression. 
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As an example of the use of the signed/unsigned bits, consider a 
value which must be written out as a word value; the 
signed/unsigned bits are interpreted as follows: 

resulting value 

FFFF8000 
00000000 
00008000 

< FFFF8000 
- FFFFFFFF 
- 00007FFF 
- OOOOFFFF 
> OOOOFFFF 

always out of range 
illegal if 'unsigned' bit is set 
always allowed 
illegal if 'signed' bit is set 
out of range 

There arc some examples of XREF directives in 13.2.5 below. 

8.2.2.8 DEFINE Syntax: FB 10 <id> <symbol> 
Fl3 1 O <id> <section name> 

This directive is used in conjunction with XDEF, XREF, SECTION and 
COMMON. 

The directive defines that the <symbol> or <section name> may 
be referenced by the 2-byte <id> in XREF directives. A <section 
name > has Lile same syntax as a <symbol>. 

Note that positive nonzero <id> values refer to symbols and 
negative <id> values refer to section names. 

This directive must appear before the <id> value is used in any 
other directive. 

·-· 
If two <id> values are used to refer to the same symbol, or if one 
<id> value is reassigned to another symbol the effects are 
undefined al prcsc: 1 l. 

. ..._. B.2.2.9 COMMON Syntax: FB 12 <id> 
This directive is identical lo tile SECTION directive except that il 
informs the linker that the section is to be a common section so that 
references to this section in different object modules refer to the 
same memory location. 

-- 
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Within the same object module multiple additions to the same 
section will be appended together as for an ordinary section. 

When different modules create common sections of differing size, 
··-·· the linker should create a section equal in size to the largest one. 

B.2.2.10 END Syntax: FB 13 
This directive marks the end of the current object module. If lhe file 
contains only one module, then this will appear at the end of file. 

B.2.3 Directive ordering 

£3.2 .3'.1 Mandatory Rules 
Within a relocatable object file the following rules should be applied 
to the ordering of the directives within an object module: 

a) A SECTION directive (or ORG or COMMON) must appear before 
any data bytes in the module. 

b) A symbol or section's <id> must be defined in a DEFINE 
directive before it is used in any other directive. 

The ordering of other directives is at the discretion of the authors of 
compilers or relocatable assemblers, though it will normally be 
diclaled by the source code. 

B.2.3.2 BNF definition of a relocatable object file 

This GNF uses { } to mean O or more repetitions of an item. 

<relocatable object file> = <module> { <module> } 

<module> = SOURCE { <chunk> } END 

<chunk> = <header> <body> 

<header> = { <header command> } <section command> 

<header command> = COMMAND I XDEF I DEFINE 
<section command> = SECTION I ORG I COMMON 
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8.2.4 Library formal 

8.2.4.1 Use of libraries in the Thor Linker 
A library is a relocatable object file as described above, but it will 
normally contain more than one module. Note that a library can be 
created by appending smaller libraries or object files. 

When the linker processes a LIBRARY command It checks each 
module to see if it resolves any external references. If so, that 
module will be included in the link . 

<body> = { <data byte> I <body command> } 

<body command> = OFFSET I XDEF I XREF I DEFINE I COMMENT 

. 
\._ Tile linker also l1as a rt1cilily to extract a specific module from a 

library, using the module name in the source directive. 

8.2.5 Example 
The object module format will be illustrated with the aid of this 
example assembler source module: the file name is 
"F L P 1_EXAMPLLASM". 

The Program is shown in Fig 1. 
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The generated object module would then look something ·' ' 
like tlii'j (in file" F L P 1-EXAMPLE-REL"): · ; 

( 

'-"' 
FB01104558414D504C452032382F30392F 
3 8 3 4 
SOURCE EXAMPLE 28/09/84 

FB 02 23 49 6C 6C 75 •••••• 
COMMENT Illustrate ••••• 

FB 10 FFFF 04 43 4F 44 45 
DEFINE-1 CODE 

' 

FB 10 FFFE 08 44 415441 SF 54 41424C 45 53 
DEFINE-2 DATA-TABLES 

FB 06 06 54 41424C 45 31 00000072 FFFE 
XDEF TABLE1 DATA-TABLES 

FB 06 08 54 48 49 53 52 4F 55 54 49 4E 45 
00001234 FFFF 
XDEF THISROUTINE CODE 

FB 10 00010846 49 4E 41 4C 54 41 42 
DEFINE +1 . FINALTAB 

FB 10 0002 08 53 45 415243 48 54 41424C 45 
DEFINE +2 SEARCHTABLE 

FB 10 0003 08 54 48 415452 4F 55 54 49 4E 45 
DEFINE +3 THATROUTINE 

FB 10 0004 08 54 48 45 4F 54 58 45 52 
DEFINE +4 THEOTHER 

FB02 FFFF 
SECTION CODE 

. . . 



317C FB 07 FFFFFF38 02 28 0001 2D 
r r r r F00008 
MOVE XREF -C8 I+ FINALTAB- DATA-TABLES 

Ru Les: word 

41 FA FB 07 00000072 2A 28 FFFE FB 
LEA XREF I+ DATA-TABLES 

Rules: PC-rel, word, signed 

4ECA FB 07 00000000 2A 28 0002 FB 
JSR XREF I+ SEARCHTABLE 

Rules: PC-rel, word, signed . . . 
FBOZ FFFE 
SECTION DATA-TABLES 

<:> 

FB 07 000011C204 28 FFFF 2D FFFE FB 
XREF 1234-0072 I+ CODE-DATA-TABLES 
Ru Les: Long 

FB 07 FFFFFF8E 04 28 0003 2D FFFE FB 
XREF -0072 I+ THATROUTINE 
DATA-TABLES 
Ru Les: Long 

FB 07 FFFFFF8E 04 28 0004 2D FFFE FB 
XREF -0072 I THEOTHER + 
DATA-TABLES 
Rules: Long 

F 8 13 
END 
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8.3 Program file 
Tile progrJrn file crcnlcd by the linker will be a binary file which can 
be executed directly by the operating system. The linker will place 
the following information Into the type dependent information 
section of the file header: · 

• The DATA requirement 
The DAT A requirement is the amount of data space in bytes 
required for the program to run. The system allocates this data 
space when the program is loaded. 

The value is a longword occupying the first four bytes of the type 
dependent information field. The value is entered by the DATA 
command. 

• The OFFSET value 
This value represents the start address of the file. Normally this 
value is zero unless the OFFSET command has been used in the 
linker. A program with a non zero OFFSET in the header should 
not be run directly. 

The value is a longword occupying the final four bytes of the type 
dependent inf ormation field. 

8.4 The listing file 
The listing file consists of a series of reports to indicate what the 
linker has done with the program file. The following reports are 
generated. 

• Command line and control file information 
This report indicates the command line used to perform the link 
and a listing of the control file (if one was used). Any error 
messages from processing of the control file are also placed in the 
report. · 

• Object module header information 
This report indicates which commands were used for input of 
modules and the module names read in by the command. Any 
error messages produced while reading the module files are also 
printed here. 

-- 
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• Load Map 
This report generated after pass 1 indicates where the linker has 
placed everything. I he load map Is produced i11 l11creasl11g 
address order wilh the following format: 

- for each section a lino in the following form: 
1 The section type (ABSOLUTE, SECTION, COMMON) 
2 The section start address 
3 The section end address 
4 The section name 

=. For each subsection (contribution from a file) a line of the 
- fallowing form: 
1 The start address of the subsection 
2 The end address of the subsection 
3 The module name 

- For each entry point in a relocatable or common subsection a 
line of the following form (in increasing address order) 
1 The entry point address 
2 The entry point name 

Tile loc1d rnap is then followed by three lists of the following 
form: 
1' Absolute symbols in address order 
2 User defined symbols in defined order 
3 Undefined symbols in alphabetical order 

• Symbol table listing 
The linker produces a symbol table listing of all global symbols in 
the link in alphabetical order. For each symbol a line is printed 
containing the following information: 

1 The value of the symbol (or 77777?7? for undefined symbols) 
2 The symbol name 
3 The section name the symbol is defined in, or Absolute 

(defined or undefined). 
4 The module name (unless defined or undefined). 
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FAST DISPLAY DRIVER FOR CST THOR PROGRAMS 

* SPEEDSCREEN optimises Thor display handling by replacing the 
general-purpose code in the Thor with new, fast routines. You 
don't need to alter your programs in order to use it. 

~ SPEEDSCREEN speeds up most existing MODE 
alteration, e.g. the Psion Xchange package. 
number of tasks. 

4 programs without 
It works with any 

* SPEEDSCREEN works on all Thor configurations and UHF TV or Monitor 
displays. 

* SPEEDSCREEN includes new character-sets and commands to allow 
scrolling at up: to EIGHT times normal speed, new CSIZEs, etc. 

There have been other products designed to improve the speed of 
operation of the Thor, but SPEEDSCREEN is unique, in that it is a 
GENERIC tool for Thor users. Previous packages have been program 
specific (eg SUPERCHARGE or TURBO, for fast SuperBASIC programs). 

When SPEEDSCREEN is turned on, all currently-open windows, and all 
SCR and CON windows opened from then on have access to it. 
SPEEDSCREEN can handle printing in any number of windows at once. 
It works just like the normal screen printing routines - but up to 
nine times faster. 

SPEEDSCREEN optimises scrolling, printing small characters, window 
·clearing, and cursor operations. The speed-up factor depends upon 
the operation: text output is typically between four and nine 
times faster than normal. SPEEDSCREEN optimises all OVER and UNDER 
s~~tings, solid colours and 64 stipples. 

By default, SPEEDSCREEN scrolling is at about twice normal speed, 
for example when COPYing to SCR. The new command SCROLL lets you 
select higher speeds for free-scrolling displays such as LIST and 
COPY. SCROLL lets you boost scrolling to 8.2 times faster than 
normal; and you can adjust the rate to control flicker and match 

. your reading speed. 

SPEEDSCREEN emulates the Thor accurately, despite its speed. 
Displays look just the same, but appear much more quickly. The 
emulation includes Scroll Lock and SuperBASIC break. One copy of 
speed screen works with any number of tasks. The exact speed-up in 
any program depends on its efficiency and what it is doing besides 
writing to the display. All the commands work just as normal. 

Features that are not optimised (e.g. CSIZE 2) are handled exactly 
as standard at normal speed, and can be mixed with optimised text 
or user-defined graphics without restriction. SPEEDSCREEN does not 
speed up MODE 8 text output as this is little used in professional 
programs. It does however speed up MODE, CLS and SCROLL in MODE 8 
as well as in MODE 4. 



ADDITIONAL BENEFITS OF SPEEDSCREEN 

SPEEDSCREEN adds new features to the Thor's display handling. 
There are extra commands to set up character sets, including more 
detailed and faster founts. Several founts are supplied, and you 
can use any other standard Thor format founts you may own. 
SPEEDSCREEN doesn't restrict you to the Thor's standard character 
sizes. 

SPEEDSCREEN uses two different techniques to speed up the Thor's 
character output. These are called 11TURBOTEXT11 and "COLOUR 
SYNTHESIS". TURBOTEXT is the fastest technique, but COLOUR 
SYNTHESIS is the most versatile. 

TURBOTEXT routines speed up output in CSIZE 1,0, when the standard 
Thor fount would normally be used. TURBOTEXT cannot underline 
characters, and it is fussy about the position-of windows. 

SPEEDSCREEN uses COLOUR SYNTHESIS routines if TURBOTEXT is not 
appropriate. 

TURBOTEXT is used when the pixel co-ordinate of the leftmost 
column of each character is divisible by eight (x MOD 8 = 0). This 
means that each line of each character exactly fills a word of 
display memory, so that TURBOTEXT can draw it very quickly. If 
your program uses CSIZE 1,0 it may be worth adjusting window 
positions slightly so that TURBOTEXT can work, but in many cases 
windows will already be in the right place. For instance, there's 
no need to move default SCR and CON windows, or the windows set up 
when the Thor is turned on, providing no borders are used. 

SPEEDSCREEN PERFORMANCE 

These are the speed-improvements found when re-drawing screens 
with a short program, (PRINTSPEED) supplied with SPEEDSCREEN. The 
program repeatedly re-draws a screen containing 1000 mixed text 
characters in a SCR window. The speedup that SPEEDSCREEN gives in 
any program may be higher or lower than this - the exact factor 
depends upon the efficiency of the code and the other work that it 
is doing. 

MODE CSIZE INK PAPER OVER UNDER Speed factor 

4 0,0 ALL black 0 0 4.6 
4 0,0 ALL black 0 ALL 3.4 
4 0,0 ALL ALL 0 ALL 3.4 
4 0,0 ALL ALL -1 ALL 4.2 
4 0,0 ALL ALL 1 ALL 3.8 
4 1,0 white black 0 0 8.8 / 14.o 
4 1,0 ALL black 0 0 8.o I 12.8 
4 1,0 ALL ALL 0 0 6.4 / 10.3 
4 1,0 ALL ALL -1 0 6.8 I 10.7 
4 1,0 ALL ALL 1 0 6.8 I 10.7 

Two speeds are shown for CSIZE 1,0, because SPEEDSCREEN, like 
QDOS, goes extra fast in that size if a window is 'on grid' (i.e. 
the memory used for the window starts on a word boundary). The 
standard Thor windows - SCR, CON and Fl/F2 defaults - use this 
format. 
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* SPI::EDSCREEN replaces the Thor's display routines with new, much 
faster code. Display output is t yp i ca l l y 4-10 times f a s t e r than 
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AN lN'l'HODUC'l' !ON 'J'O !il'El·;l)LJCIU-!EN 

There have been other products designed to improve the speed of 
ULH.:tat.lu11 o I t.11._. Tl1<,1, L1uL n111rn1mc1rn1·:N Ln u n Lquo , J.n t-,hnt i \- in ., 
GENERIC tool for 'l'ho r users. Previous packages have been program 
specific (eg SUPEHC!IAHGI:.: or TURBO, for fast SuperBASIC programs). 

'I'h o nor111.,1 'I'Iro r .l i n p l o y hn nd Li n q code occupies only a small amount 
of merno r y , 'J'h(• r ou t i ne s in the 'l'hor w e r e chosen for t hc i r 
generality, r.:1l11L?r Ll1u11 their a1?1;1~d. 'l'hu a one routine pri nt u 
characters in all CSIZEs and for all values of INK, PAPER, OVER 
n n d UNDRR. I\ n i n q l r- l i l or-k of code is used to draw and erase 
cu r so r s , to s c r o l I a nd p a n , to print b Loc k s and Lo r d e r s , n11d l.u 
clear all or ui:1rt o f any window, r e qa r d l e s s of its po s lt i.on . 
SPEEDSCREEN optimises Thor display handling by replacing the 
general-purpose corl0 in the Thor with new, fast routines. You 
don't n e e d tu a l t.e i yuur p r oq r arus in o r d e r to u s e it. 

When SPEEDSCREEN is turned on, all currently-open windows, and all 
SCR and CON windows opened from then on have access to it. 
SPEED~,CHEl·:N c,111 l i.r n d l o p r i n t i.nq in any number of windows at once. 
It works just like the normal screen printing routines - but up to 
14 times faster. 

LlP1;;1;:l):;c1n:rm o p t i mi :;(•f; s c r o l 1 i ng, printing sma l 1 c ha r a c t.e r a , w.i nclow 
cleariny, and cursor operations. The speed-up factor depend!:> upo11 
the o pc r a t i on : LL?XL o u t pu t is typically between four and ten UmL::J 
faster than normal. SPEEDSCREEN optimises all OVER and UNDER 
uult.J11•Jo, u o l id c:c,l1>11r:1 .r nc] Gi1 s t i pp l o a , 

By default, SPEEDSCHEEN scrolling is at about twice normal speed, 
for example when COPYing to SCR. The new command SCROLL lets you 
a c l c c t. h iq ho r :qll'1·d:; for f r c e+a c r c l Li.n q d i s p l o y s such as T,TST a n d 
COPY. SCROLL lets you boost scrolling to 8.2 times faster than 
normal~ and you can adjust the rate to control flicker ancl match 
your reading speed. 

HOW COMPATIBLE IS SPEEDSCREEN WITH EXISTING PROGRAMS? 

SPI:.:EDSCREEN emulates the Thor accurately, despite its speed. 
Displays look just the same, but appear much more quickly. The 
emulation includes Scroll Lock and SuperBASIC break. One copy of 
SPEEDSCkEEN works with any number of tasks. The exact speed-up in 
any program depends on its efficiency and what it is doing besides 
writing to the display. All the commands work just as normal. 

Features that are not optimised (e.g. CSIZE 2) are handled exactly 
as standard at normal speed, and can be mixed with optimised text 
or user-defined graphics without restriction. SPEEDSCREEN does not 
speed up MODE 8 text output as this is little used in professional 
programs. It does however speed up MODE, CLS and SCROLL in MODE 8 

,..._.,. as well as in MODE 4. Also see "Fast Spaces", page 13. 
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sr1moscrrnrrn adds new features to the Thor's display handling. 
'l'l1L1ru d!'U extra t:u111111d11dt.1 tu uc t; up cli.1ro1·t "r 111·! n, i uc l 11d.l 11q 111111·1~ 
du t a i l e d and faster founts. scvo r a l founts are supplied, and you 
can use any other standard 'l'hor format founts you may own. 
SPEEDSCREEN doesn't restrict you to the Thor's standard character 

SPEEDSCHEEl~ uses two different techniques to s pe cd up the 'I'ho r "s 
character output. These are called "'l'URBOTEXT" and "COLOUH 
:;YN°1·111::::r::11• 'l'URlmTI·:X'l' is the f o s t o s t t r-c hn i quo , but CnJ,OlJH 
SYl~'l'Ul·:~,J~-; is t h e rno s L ve r s a t i l o . 

TURBOTEXT routines speed up output in CSIZE 1,0, when the standard 
'I'l io r f:ount would normally be used. TUHI30'I'EXT cannot underline 
c ha r a c t.e r s , and it is fussy about t ho position o I w i ndows , 

SPEEDSCHEEN uses COLOUH SYN'r1ms IS routines if 'I'UH130TEX'l' is not 
a ppropr .i a te. 

'J'UHIJO'l'EX'l.' is used when the p i xe 1 co-ordinate of the 1 e f tmos t 
column of each character is divisible by eight (x MOD 8 1.11 0). 'l'h i s 
1neans that each line of each character exactly fills a word of 
diu p l a y meino r y , so that 'l'URl30'l'l!:X'l' can draw it very quickly. If 
your proyram uses CSIZE 1,0 it may be worth adjusting window 
µositions slightly so that TURUOTEXT can work, but in mony cuue~ 
windows will already be in the right place. For instance, there's 
llU ll~L!U Lu uro v e d e Lzru l t; SCR e nd CON w I ndown , or the windows 8l'r. u p 
when the Thor is turned on, providing no borders are used. 
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INSTALLING THE SPEEDSCREEN ROM 

We s t r onq l y rL•co111111(·11d t.h.i t t he i ns t a l l a t i o n o I t ho Sl1l<I·:1i:;c1n:1·:N ro111 

be 1J0r J: o rrue d by you 1· dealer or CS'l1• You may, h owo vo r , choo s o to 
install the rom yourself, but we must point out that in doing so 
yuu will i11v.i_licl.il,· __ y<111_r_w,11:r;1~ II y1H1 n l u n r l r l <'l1<11i::,, t·<• .t.. il 
you r s e l t , p l e a s c fol low t hc instructions b c l ow . 

Ensure your Thor is switched off! 

Newly inserted 
Sl'EEDSCHEEN rom ---· 

Hemove the 'I'ho r c a s c a n d insert 
the rom in any oL the free rom 
sockets (next to the ~ower supply 
u11iL), ~;(·~, L'l1c,t.,i: 

Existing roms <:::::_ 

Free slots 

NO'I'E: every rom has u notch in one 
end, (all on the left in the 
phot.o) it i:-; vit.,1 tl1;il: the new 
SPEi::DSCHtl::N r oru i s i nae r t ed with 
the notch on the s,11111..! side as the 
others. The orientation of the 
label is i.mmn t o r i o l . 

Do not exert excessive pressure on the rom when fitting as this 
can damage the cerau1ic casing which would result in system 
failure. Ensure thnt all pins are inscrted·in their respective 
sockets. 

The Thor metal outer casing should now be carefully replaced. If 
the rom has been installed correctly you should see the following 
message when you turn your '!'her on: 

.••.••....•. - 
Thor SPEEDSCREEN v .... 

c. Simon N Goodwin 
CST Thor Computer v .... 

serial number 
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TURNING SPEEDSCREEN ON AND OFF 

You can enable or disable SPEEDSCHEEN at any time. This is useful 
when performing comparative timings, or when you want to make sure 
~;1·1·:1·:1>:ic1n:1·:N duo:111. L ii I t:c:l,l i1 111 \HJ I ruu , 

To turn SPEEDSCHEEN on type: 

SPLmD l 

This can be done as a command or inside a proyram. 'l'o return your 
'I'ho r v.t o its original state type: 

SPEED O 

The command~ FOUNT, 
s e t.t. i n q s of -SCROLL 
SPJ.::J.::DSCHJ.::J.::N back on. 

XSTEP and YSTEP will still work; new 
;ill however- be ignored until you turn 

GETTING THE BEST RESULTS FROM SPEEDSCREEN 

SPEEDSCREEN works best when printing long sequences of characters 
on the screen. If every character is printed with a separate call 
to the operating system the system spends much more time getting 
ready to print than it actually spends printing characters. To 
ensure top speed, always concentrate strings before printing them. 

For example write: 

new line$ D CHR$(10) 
PIUN'l' "Hello" & name$ & new_line$ 

rather than 

PH.IN'!' •Hello•; name$ 
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FAS'!' SCROLLING 

Dy default, SPEEDSCI~SEN scrolling is at about twice normal speed, 
t o r L'X •. rn1plt..! wh o n COPYiny to SCR. 'I'h e now command SCROLL s e l o c t s 
higher speeds for free-scrolling displays such as LIST and COPY. 

SPEEDSCREEN uses its fast scrolling routines whenever a 'New Line' 
CUR$ ( l O) - is p r in t.o d on the 1 as t 1 i n c of the window, or when a 

string s p i l l s over t lic end of the window. 

SPEEDSCREEN can scroll the screen about twice as fast as the 
a t.a nd n r d T'h o r b u r .1ny further improvement is limited by the sheer 
effort required to ctlahge anywhere up to 32K of video memory 
every t i iuo i.l now li n« is printed. 

Normally when text runs off the bottom line of a window the 
corupu t.c r 1110Vl1!J <!Vv1ylt1i.11(J up by une line, a nd cr en t e s t1 new lJL111k 

l l nc ilt tho l.o t t.ou. <>I t ho window. Bu t SP!·:1rnsc1rn1:;N prints a s i.nq l c 
line of characters so fast that the time taken to move the 
existing window contents up is much greater than the time spent 
l l I' 1. 11 I . j I I <J I i 1 < ' I I < ' W C • t 1 , I I , I l' l: 1 • 1- n , 

To make scrolling even faster you must reduce th~ frequency with 
which the machine has to 'roll up' the screen to get new 'paper' 
to wri t1~ on. 'I'h» 'I'h o r normally rolls up one line whenever the encl 
of t h c d i.s p l a y is crossed. You can set SPEEDSCHl!:EN to rul I two 
lines, or 111ur~; t h i u dramatically increases the speed at which 
free-scrolling data appears, for instance when you use LIST, VIEW 
or COPY to SCR. 

The new command is SCROLL: 

SCROLL 2 ma k o s SPEEDSCHEE!~ roll in two lines instead of 1 

SCROLL 2 111u kc s f r cc+s c ro 11 iny dis P 1 ay s move s 1 igh tl y 
s~oothly than normal, but much faster. Larger parameters 
SCROLL ma k o the d i s p l a y progressively faster and more jerky. 

less 
for 

'I'he comm •. rnd lo t s you "t a i l or " t ho rate of scrolling to your own 
taste and speed of reading. SCROLL 2 is about twice as fast as 
SCROLL l hecc1usr1 th0 compute~ prints two lines between each 

scrolling OLJeri.tLior1. SCROLL 4 is almost twice as fast aq a i n , but 
not i cca b l y 1 c s s s111ooth. _SCROLL a 11 ows parameters up to 3 O. 
SCROLL 2 is probably the best setting for BASIC programming. The 

cfofaul t is _SCROI,L 1, so that displays move just as normal. 

'I'he set t.i n q of SCHOLL is on 1 y taken in to account when SPEEDSCIUrnN 
character outp~t routines are being used. It doesn't affect the 
nor ma 1 SCROLL con1111,1 nrl , or scro 11 i ng in character-sizes t ha t 
:::il'l~GU::iCl<l'.:l·:t~ dut!!:i n o L r c cuq n La o , 

If the setting of SCROLL is greater or equal to the number of 
lines in a window it-is ignored; such windows scroll line by line, 
c.1::; no r ma L, 'I'h i s llll:dll!J you can U!H.! SCROLL 10 to ma k o thu m.r.in 
window go very fast, without losing sight of your commands us soon 
as you type t.heru into the shallow window at the bottom of the 
screen! 

NOVEMBER 87 SPEEDSCREEN MANUAL 6 PART l PAGE 7 



ETYMOLOGICAL ESOTERICA or THE A-Z OF r'OUN'l'S 

Print workers call(ed) a set of metal character shapes a 'fount'. 
Computer programmers have borrowed the wo r d a nd u s e i L tu refer tu 
character shapes for displays, made out of dots rather than alloy. 
'Font' is an alternative spelling of the sarne word. 

'I'h c s ho r t o r s pe l Li n q ma k e s sense in a o I a r a s i.t ma t che s the 
pronuciation and avoids confusion with 'fount', the poetical way 
to say 'fountain', pronounced, unlike the printing term, the way 
it is spelt. However, English has never let pronounciation stand 
i_11 Lile WdY of s po l Li uq , a n d it seems unlikely t ha t printers or 
proyrammers will confuse people often by digressing into poetry 
~0uut'·ruuntains. 

J>1·int0rn derived their spelling from 'foundry' 
i.h c alloy letters we r c ca s t , Of cou r s c , t.hc y 
cl1u1:JtJ11 I L tu use UlJ o xcu s s s tock a o f t ho 1 c t t e r 

- the place .where 
miyllL just h.iv c , , 
u •••• 

NEW FOUN'l'S 

:;1•1·:1·:nsc1u·:1::N makes it easy to use new characters in your own 
programs. Whenever the Thor prints a chdracter it looks uµ Lhe 
shape from a table, called a "fount". SPEEDSCirnrrn's colour 
synthesis routines can read just the same founts as the normal 
'l'l1t11 cli n p l n y code, Ao you can p r i n t new founts as fast as the 
standard one. 

The Thor provides the command CHAR_USE to change founts, 
~il'I·:r:DSCIU·:rrn adds the u 1 ternative commad FOUNT to SuperBASIC. This 
lets you set or reset the founts used in-any window. 'l'he size o f a 
fuunt is not fixed. Each fount contains a sequence of character 
patterns, starting at a particular character-code and continuing 
:;1:qut•n l L111 y for a cc r t a in number of characters. 

1·:ach window has two founts as soc i a ced with it. 'I'hc first (ount 
usually contains the shapes for the codes from 31 to 127, whiile 
t ii\: ~;cc<>nd covers the c od c s 127 to 191. 

'J'l1~ chn r a c t e r r s e t s supplied with SPEEPSCHEEN use the standard 
groups of codes, but there's no reason why you should do the samu. 
l t ':; c.:1:;y to ma k o up c1 fount containing definitions for al 1 the 
256 possible codes. If you use that as tount l, the s e ccnd Luu11L 
will navar be used. 
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start= RESPR(875) 

lJSTNG 1'11E FOIJN'l' COMMJ\Nl1 

Firstly load the fount into reserved. A standard fount 1 uses 875 
byte:; - two hyh.·:, to record the s t a r t code and number of patterns, 
then nine b y t e s Lor each pat tern. 'I'o r e s e rv e that much s pa cu , 
type: 

I.UY'l'lm L lpl_LanLouy_fount, ntart 

That sots start to the address of the reserved memory. The next 
stel? is to load tlil! chosen fount into that memory: 

Once this fount is loaded you can associate it with any window - 
·...._, say the 1 is ting window, channel 2 - by typing: 

\ FOUNT 12, start '-" - 
Subsequent LIST commands will use the new 
t. c ! 1 1 i; t I 11 • 'I' I 1 < > r t ( i 11 r; c• the stand a r d fount . 
fount to t he u s u a I c ha r a c t e r sbaEJeS, tyl?e: 

fount. An address of O 
To reset the list:inq 

_FOUNT i2, 0 

on ce you h av o Lo.rd ud a taunt you can use it w I t.n any 11u111lJL'r ul 
SllperHMilC wi ndow s - just put the required channel number after 
the hash c h a r a c t c r. I t must be a console or screen channel. J.l y o u 
don't s po c i fy r h.: channel the 'I'ho r assumes channel 1 - the d e f a u l t 
101: PHlN'l' u11d lNl'lJ'l'. 

If you supply a channel and one 
affected. To change the second 
,;.l U d 1 L' ~> ~j : 

address, only the first fount is 
fount you must supply a second 

FOUNT iO, O,start2 

Af t o r t.hi u co111111d1HI window 1 wi1 l use the standard fount 1 a rid r e a.l 
a new fount 2 fru111 address start2. 
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l•'OlJN'l'tl tllll1l1l,USI) 

SPEEDSCREEN is supplied with eight founts, 
so you can create more of your own design. 
supµlied: 

and a utility program 
These are the founts 

name codes 1 e nq th details 

UKSTDl 31-127 875 The standard fount 1 used in the Thor 
Ul<S'l'f12 127-191 587 The second fount built into the Thor 
llOLlH>. Jl-1:.n 8 '/ 5 A IHM v y Lew t: t o r CS 1 '/. I~ o , 0 
snorer 31-127 875 A vertically condensed face 
SEHIF 31-127 875 Newspaper style lettering 
FAN'l'ASY 31-127 875 A clear 'adventure game' f~ce 
SCI FI 31-127 875 An 

, 
analog science fiction style 

HOI.08 31-127 875 A wide heavy CSIZE 1,0 face 

:;1,:1<11··, 1"/\N'l'M~Y, SCIFl ci n d BOLDB ore B p i x o l n wi.d o - w i.dc- r lh,111 
standard founts - so you must print them in CSIZE 1,0 

All file names have the extension FOUNT. Lengths are in bytes. 

DESIGNING YOUR OWN FOUNTS 

These 
User 
1 11 i /,: 

founts were designed with a utility called the "Fount and 
Defined Graphics Editor" (FUDGE for short). You load it like 

EX FUDGE 

You are asked to type the name of the fount file that you want to 
a I t1.:1.. 'l'ype t h c name (e q flpl l30LD6 FOUN'l') or j u s t; p r e s s EN'l'L-:H lo 
create a new fount, entering the- first code and number of 
characters when asked. 

A menu al:)pears. From this menu you can view the untire character 
set, copy patterns from one character to an other, save the fount 
or edit individual characters with the cursor keys. Press Fl for 
help. 
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NEW Cll/\HJ\CTER-S I ZE~, 

SPEEDSCREEN doesn't limit you to the Thor's usual range of CSIZEs. 
It lets you adius~ the distance between characters on a 
pixel-by-pixel ~~sii. This gives you lots of extru 
character-sizes, and makes it easy to get the best possible 
compromise between clarity and effective use of the screen area. 
For i n s ta nc e yrn1 1·,1n c r e a t e a new CSIZE midway between CSIZE 0,0 
and l,U, d<J<J i_:Xltil s pa c e llt:tWt.:!t:ll lillt=l:l, o i cu111tJL't!:W Lvxt 
vertically to get 31 readable lines on a screen. 

The distance, in 11ixels, between the start of each character and 
the s t a r t of tile ue x t; one on tile s ame line is called t h c XS'l'l~l'. 
The distance in pixels from one line to the next is the YSTEP. 

\. "' 
Standard CSIZEs use the following XSTEPs and YSTEPs: 

------------------------------------------------------------------ 
CSIZE 0, 0 0, 1 1 , 0 1 , 1 2,0 2,1 3,0 3, 1 
------------------------------------------------------------------ 
XS'l'El' 6 6 8 8 12 12 16 16 

YSTEP 10 20 10 20 10 20 10 20 
------------------------------------------------------------------ 
Whenever you change CSIZE the XSTEP and YSTEP are automatically 
set to the default values shown-in the table. 

SPEEDSCREEN lets you specify any sensible STEP you like, either 
vertically or horizontally. For instance, the command: 

XSTEP 12,7 

sets the horizontal gap between characters printed in the listing 
window to 7. That changes CSIZE 0,0 into a size midway between 
CSIZE 0,0 and 1,0. Quill uses just such a size in its 64 column 
mode; it's a neat compromise that lets you print lots of 

'-' characters clearly on a TV display. 

If you want commands and error-messages to be spaced out more than 
·....._, usual you could enter: 

_YSTEP i0,12 

to put an extra two pixels between each lines of characters 
printed in the command window. 

It Jn u a o f u l Lo I><· a b l c to increase the number of characters t ha t 
can be shown on the Thor screen. You can do this by setting cl 
YSTEP less than the usual ten pixels. The snag is that 

character-sets use the lower nine rows of every character, and 
UNDER uses the ninth row. 
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suonr fOlJNTS 

Tl1e file SHORT_FOUNT contains a re-defined character set designed 
for use with a YSTEP of 8. It is almost as easy to read as the 
n o rma l Thor fount, but lets you print 6 extra lines of text on the 
s c r e e n , l\ll the cha r a c t.e r s fit into t ho top s c ve n rows of Lh o 
rottern, leaving the last two rows blank. 

No n+ rs t a ru ln r d __ XS'l'EP va l uo s stop SPE1msc1rn1·:N u s i n q its very f a s t.o s t 
r u u L L 11 L! t:i L u r - l,ll. I n L i II y o II Li l " c k 1 , <1 l Jt.., 1· , l , u L :J L! 1 ~, l ~ 11 u 11 t. l' u L L : , : ; t ll 1 
111ucl1 La s t e r than normal. SPc;EDSCHEEN can copo with any _YS'l'EP at 
tor speeu. 

VALID S'rEPS 

The XSTEP and YSTEP commands use channel 1, like PRINT and 
INPUT, if you don't specify an explicit channe 1 number. 'l'he STEP 
itself can be any whole number between 6 and 40. Fractions are 
rounded up or down to the nearest whole number. XSTEPs less than 
six are not desirable because they make it impossible to print 
letters like 'm' and 'w' properly. 

XSTEP and YSTEP only work with SCR and 
devices give a 'bad parameter' report if 
STEP. 

CON windows - other 
you try to change their 

CHARACTER OVERLAPS 

XSTEP and YSTEP do not change the actual size of characters, but 
only the dI'stance between each one and the next. It follows that 
you can get odd results if screens are drawn from the bottom 
upwards (as in some editors) when a small YSTEP is being used. 
The bottom of some lines may overwrite the top of the line below. 
~he answer is to use CLS or SCROLL to clear areas before printing, 
and then to print .i n OVER l instead of OVER 0, so that blank PAPER 
at the bottom of a character doesn't mess up lower lines. 

Everything works fine if you print screens from the top down, as 
mo s L r1ruyrarn8 do. Rumembe r that the last line is t a l l o r t hun tl1c~ 
others when you set up your window size, or the last line may 
s p i Ll ov o r tile bottom of the window slightly. 

Don't use a reduced YSTEP on the very bottom line of the screen, 
unless you allow spaci below the window for lines at the bottom of 
L!dCli o l i.r r ci c Lo r , Il iii i111poi-tant lo 111.·1ku uu r o t hn L d i a p l n y n which 
use reduced YSTEPs don't print off the bottom of the screen, as 
the next memory area contains vital information (system variables) 
which will stop the Thor if it is overwritten. This is why you can 
0111 y <Jct .31 Li nc s on the screen with a YSTEP of 8. 'I'h e bottom two 
rows of characters printed on the 32nd line would spill oft tile 
edge of the screen, overwriting the system information. 
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------------------------------------------------------------ ----,-- 

CHAR INC WARNING 

'l'l1u 'I'Li o t 111clud,_,:) ,1 l:u111111,111d Cll/\H_lNC, wh l c h luL11 yuu c.:lln11q11 ll11• 
XS'l'C:P and YS'l'EP with -orio s i nq l e command. 'l'here is NO H/\N(jl·: 
CHECKING. This works fine, as long as you don't type anything 
silly: even negative STEPS are passed. QDOS and SPEEDSCREEN both 
get vury u~set if yuu uccidontally set STEP to a daft value, !::iu wu 
r e conuncnd that you use XSTEP and YSTEP in programs, rather than 
CHAR_INC I so that cLrnycrous set ting s a re re Jecte<l. 

PlUN'l'ING ON 8'l'IPPL1m P/\Pim 

SPt::EU~Cl<L::l::N i.u.:cLdu1c1Lu!:1 <.;LS an<.l BC.:HOLL r o r '111 PAPLm c ol o u ru , 
a l t houq h it only s po cd s UlJ printing in solid colours and the 
stipples 128-191. lt you want to print on another stipple colour - 
say, 8-127 or 192-255 - you may still be able to take advantage of 
SPJ.::1::U~Cl<L::L::N. 

The trick is to clear or scroll the required part of the screen 
before rrinting, ond then to print with OVER 1 set. This prints 
ink on t o p ot Ll n, c x i s t i.nq [JULJer, whu t o ve r co l ou r it lwpp<.:11:3 Lu 
be. The technique can be useful even if you're using a PAPER 
colour that SPEEDSCREEN can optimise, because printing in OVER l 
is considerably faster that printing in coloured PAPER with OVER 
0. If your p r oq r aui uses a scrol liny display, or never prints on 
top of existing text, you can always use OVER 1 instead of OVER 0. 

If you use OVER -1 on stippled paper you can get the same effect 
as you would l,y using stippled INKs that SPEEDSCREEN docs not 
directly support. Stippled INK and PAPER are more useful for 
graphics than for t.e x t, displays in any case. 

FAST SPACES 

Many displays - spreadsheets, tabulated data, justified text - 
contain <l lorye numl..Jer of spaces. SPEEDSCHEEN recognises CHR$(32) 
as a special case and displays it much faster than other 
cha rac t e r s . 

This may cause problems in rare programs that re-define the space 
character so that it is not blank. You can recognise these 
prograin::; by the fact that some oth(:)r symbol normally appears when 
you enter a space. If you're using such a program, you should turn 
off SPEEDSCREEN. 
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SPEEDSCREEN PERFORMANCE 

- 'l'hese arc the speed-improvements found when re-drawing screenl:l 
with a short program, (PHINTSPEED) supplied with SPEEDSCREEN. Tha 
r1rogram repeatedly re-draws a screen containing 1000 mixed text 
c ha r a c t e r s in a SCR window. 'l'h e s po e du p that Sl'EEDSCREEN gives in 
any program may be higher or lower than this - the exact factor 
depends upon the e f f Lc i ency of the code and the other work that it 
is doing. 

MODE CSIZE INK PAPER OVEH UNDEH Speed factor 

4 0,0 ALL black 0 0 4. 6 
4 0, 0 ALL black 0 ALL 3. 4 
4 o,u ALL ALL u ALL J. 4 
4 0,0 ALL ALL -1 ALL 4. 2 
4 0,0 ALL ALL 1 ALL 3.8 ---- 4 1 , 0 white black 0 0 8.8 I 14.0 
4 1,0 ALL black 0 0 8.0 I 12.8 
4 i , 0 ALL ALL 0 0 6.4 I 10.3 
4 1,0 ALL ALL -1 0 6.8 I 10.7 
4 1 , 0 ALL ALL 1 0 6.8 I 10.7 

Two speeds are shown for CSIZE 1,0, because SPEEDSCREEN, like 
QDOS, goes extra fast in that size if a window is 'on grid' (i.e. 
the memory used for the window starts on a word boundary). The 
standard Thor windows - SCR, CON and Fl/F2 defaults - use this 
format. 

The first figure shows the speed-up for windows that are already 
on-grid. The second shows the speed-up factor that SPEBDSCREEN can 
provide if output is changed from CSIZE 0,0 to CSIZE 1,0, or if u 
CSIZE 1,0 window is moved on-grid. SPEEDSCREEN timings for 
ul.l-ytld ClllU u ncto r Ll uc d C.:SlZJJ: 1,0 mnl:.l;h thorH, ru,· C8I7.[~ o,o. 
'/\LL', in terms of colour, means solid colours 0-7 and stipple8 
128-191. 

NOVEMBER 87 SPEEDSCREEN MANUAL 6 PAR~ l ~ PAGE 14 



THE INTERLOGIC EXTENSIONS PACKAGE- 

Recognising the needs of the professional user, and with the aim of increasing the user friendliness of 
the THOR system, Interl.J:)gic and Dansoft are finally able to present the new INIRCH I, that canbines two 
useful and absolutely indispensable utilities: 

- TALml' EDTiffi by Talent 
- Tllll IUfP by Buvex Datateam arrl Dan.soft 

with the two UPSt popular and powerful set of extensions provided by: 
- 'lUl1CIT II by QJ(lfP 

and - WROO 'ItXI1ITl' by Digital Precisirn I Turbo Team. 

'1bese utilities have been :incorp:Jrated into a 32K-™ designed to fit in one of the four user defined 
EFRON slots of the csr nm I PC. 

The utilities can be accessed using one of the five new SuperBasic ccnmands: 

FDI' - will activate the TALml' editor whereafter you directly can work on a number of editing 
jobs simultaneously. The TALml' editor is a canprehensive, fast and user friendly editor, 
which in addition to the standard editing facilities also incorporates a ramdisc-like 
file naming system which is extremely efficient and useful., Very handy when you have to 
edit or write SuperBasic prcqrams , The editor reentrant code will only use 7K menory to 
operate. 

TIK - will install the WROO 'ItXI1ITl' extensions. 
" ••• WROO 'l1:XiKIT IS a canprehensive product which will not leave you wondering where 
your money went - it offers a wide range of facilities to everyone" (J., 'f.U?W, lk. 1986 

'lX2 - will install a subset of Q]ltiP's Toollit II extensions. 
Alrong the 54 new Superbasic extensions, 24 are improved standard SuperBasic canmands. Now 
all standard file-related canmands have been extended with a default directory. 
Also included is the window based SuperBasic editor, ID, together with the fixed fonnat 
canmand PRlNI'JJSm'.; and decimal conversion canmands; Fmr:$, IIID'.:$, crax::s, FEXP$. 

IlJll> - will activate the screen dtunp utility, TllR IlJll>. 

The tedious task of installing these often used utilities and extensions fran a systems disc has 
now been eliminated. 

All the CUTmarrls have been designed in such a Jt'aY that the utilities mly will be installed ooce 
oo activatioo. For example, if you try to install 1URBO 'ItoLKIT a second time by typing TIK, the 
canmand will irrrnediately return to SuperBasic and will N:JI' install the extensions a second time. 

This allows you to include any of these four SuperBasic camnands in your own programs without 
the risk of increasing the memory space used by the utilities. 

It 1lill alJt'a_ys be p::ssihle to install the INmCH I utilities even if there are jobs running. 
Please remember that the installation of extensions using the RESPR() canmand is not possible 
when any jobs are runninq, 

The current versions of the utilities contained on IN1RCM I, V2.11 are: 

Toolkit II 
Turbo Toolkit 
Talent Editor 
Thor Dump 

: V2.08 
: V2.01 
: Vl.O 
: V2.1 

THE ImRCJf I IS CT-lLY AVAILABLE TO REGISTERED USERS OF WROO 'I001CTT AND 'I001CTT II. 
HOWEVER IF THE USER IS NOT IN POSSESSICN OF NEITHER TUROO 'I001CTT IDR 'I001CTT II WE CAN OFFER A 
SPECIAL PRICE WHEN I:lCUGHT m:;E:THER WITH INIRO{ I. 

INTROM I PRICE UK £49.45 OVERSEAS £44.00 



CST THOR PC EXTENSIONS by InterLogic 

DANSOFT has constantly supported the software development based on the 
CST THOR PC I and the new THOR 20/21 computers. This support will also 
comprise the new generation of TOOR XVI computers. 

Recognising the needs of the professional user, and with the aim of 
increasing the user friendliness of the system, Dansoft and InterLogic 
are finally able to present the new InterLogic INTROK I, that combines: 

- TALENT EDITOR (*) by Talent 
- THOR DUMP (*) by Buvex Datateam and Dansoft 

with the two most popular and powerful set of extensions provided by: 
- TOOLKIT II (*) by QJUMP 

and - TURBO TOOLKIT (*) by Digital Precision/ Turbo Team. 

All the above mentioned utilities have been incorporated into a 32K 
EPROM, designed to fit in one of the four user defined EPROM slots of 
the CST THOR PC. 

InterLogic's aim has been to preserve the full functionality of the 
original software with the sole exceptions of the improvements required 
to increase the user friendliness, and minimize the possibility of user 
error and modification of the new definitions of THOR DOS. 

VERY IMPORTANT WARNING: 

Copyright: 

This EPROM is ONLY available for registered users of the above 
mentioned products. Copying of this EPROM is strictly forbidden. Legal 
action will be taken against any that violates this prohibition. 

Installation : 

We strongly recommend that the installation of the INTROK I rom be 
performed by your local dealer. You may choose to install the rom 
yourself, but we must point out that in doing so you invalidate your 
legal warranty. 
If you should choose to do it yourself, please follow the instructions 
on the next page. 

(*) Credits: 

TALENT EDITOR is a registered product of TALENT, Scotland, sold as a 
component of the ASSEMBLER WORKBENCH. 

TURBO TOOLKIT is a registered trademark of Digital Precision, UK. 

TOOLKIT II is a registered trademark of QJUMP. 

THOR DUMP is a registered trademark of DANSOFT, Denmark. 



Installing the INTROM I 

Make sure that the THOR is not switched on. 

This is the easiest part. Remove very carefully the THOR lid and place 
the EPROM in the first free socket starting from the 4.XX EPROM. 

Please take care to insert the EPROM with the orientation tag pointing 
towards the power supply. 

Failing to do this will damage the EPROK and you will have to get a 
replacement. 

Please do not exert excessive pressure when fitting the EPROM because 
you can damage the ceramic casing which could result in system failure 
or 'freezing'. 

Please slide the THOR metal lid in place carefully. 

When the INTROK I has been correctly installed, and you turn your THOR 
on you should be able to see the following message { after the memory 
testing phase): 

InterLogic Extensions V2.11 1987 
CST THOR COMPUTER 4.22 1987 

Serial number 87/9/1/11 

This sequence will be altered if you have an external rom or other 
internally mounted roms. 
The THOR version and serial number is fictive in the above example. 

The INTROM I extensions_ 

The new extensions displayed by the command EXTRAS) are 

EDT 

This will activate the TALENT editor. Try the JOBS command and you will 
see the 'Editor {c) 1986 E.Yeung' message. Further details about usage 
further inside this manual. 

TTK 

This will install the TURBO TOOLKIT V2.01 extensions from EPROM. 

TK2 

This will install a subset of QJUMP's TOOLKIT II from EPROM. These 
ext ens i ons complement the existing TOOLKIT II/ THOR DOS definitions. 

DUMP 

This will activate the screen dump utility THOR DUMP from DANSOFT. 
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All the extensions have been designed in such a way that they only will 
be installed once on activation of either EDT, TTK, TK2 or DUMP. 

For example, if you try to install TURBO TOOLKIT a second time by 
typing TTK, the command will immediately return to SuperBasic and will 
NOT install the extensions a second time. 

A particularity of this version of the INTROM I is 
removes the jobs started by the commands EDT and/or 
can not be activated again by typing EDT or DUMP. 

that if the user 
DUMP, these jobs 

An important warning: 

If the user has removed the editor job ( initiated by EDT command), 
and an attempt is made to use the SuperBasic extension EDITOR ( also 
installed by the EDT command), the system will crash since this job 
is the controller of the files to be edited. 

The above described features allows you to include any of these four 
SuperBasic extensions/commands in your own programs without the risk 
of increasing the memory space used by the so called resident 
procedures. 

The commands have been provided with a check for the presence of the 
INTROM I extensions - if the commands are repeated and the extensions 
already have been installed, the system will return with no action 
taken to Superbasic. 

It will always be possible to install the INTROM I extensions, even if 
there are jobs running. This is an important modification as compared 
to the standard QJUMP Toolkit II's common heap related procedures: 
INTROM I will first try to allocate space in the resident procedure 
area (RPA), if this is not possible (because one or more jobs are 
runni~g) it will immediately allocate space in the common heap (COP). 

Technical info: 

Another important difference lies in the way that 
commands treat the allocated common heap. 

CLEAR and NEW 

INTROM I commands will allocate common heap space that is not owned by 
SuperBasic, and therefore the CLEAR command will not remove the 
installed INTROM I extensions. 

This is an another approach in installing SuperBasic extensions 
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TALENT EDITOR 

The Talent Editor can be used to edit SuperBasic, C, Fortran, Assembler 
programs or any other kind of text file. 

The program uses just about 7 kbytes of memory and is fully 
re-entrant. This means that any number of files can be edited using 
only a single copy of the program. This is, of course, subject to 
memory being available. Additional memory is required only for storage 
of the file and the user stack. 

To activate the editor, type the following new SuperBasic extension 

EDT 

The above command will extend the SuperBasic keywords with a new 
command : 

EDITOR 

To edit a file, type: 

EDITOR <file> 

where <file> includes the device name, e.g. flpl_my_own_file 

If <file> already exists it will be loaded and the first page 
displayed. If <file> is not found, the message 'New file' is displayed 
at the bottom of the window. 

P]ease note that the maximum length of a file line is 132 characters. 
Any line longer than this is truncated. 
NOTE: Files with longer lines can only be handled by either the 
Hetacomco 'ed' editor, or by Digital Precision's 'The Editor'. 

Executable files can be loaded but cannot be edited. 

The editor allocates itself memory from the common heap as the file 
grows. The maximum size of a file is limited only by the amount of 
memory available. Should you run out of memory while editing a file, 
try to save the file and re-load it. 

RAM :files 

After the file has been loaded, the editor creates a device with the 
same name as <file>. 

Important note: With the exception of DELETE, any command referring to 
<file> will act upon the file being edited and NOT on the file on, say, 
a floppy or winchester file. 

Try the following:- 

EDITOR flpl_any_file 
COPY flpl_any_file to SCR 

or LOAD flpl_any_file 

The main advantage of using 'RAM files' is that the access time is much 
faster than from any mechanical storage device. 
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As an example of the fast access provided by the RAM file, try the 
following sequence of operations : 

Do some editing 

EDITOR any_SuperBasic_file 

LOAD any_SuperBasic_file ( SYS REQ first ) 

RUN it or RENUMBER it 

SAVE any_SuperBasic_file (if renumbered) 

Press SYS REQ in order to redisplay 
the renumbered program. 

etc,etc 

'RAM files' can also be SAVED, EXecuted, COPIED, LOADED. RAM files will 
also work with all relevant QDOS traps with the exc€ption of IO_DELET 
which acts on 'Directory Device Drivers' rather than 'Device drivers'. 

Editor Commands 

There two types of commands: immediate and extended commands. 

Immediate commands are those which are executed as soon as a key is 
pressed, e.g the cursor keys. Pressing F2 repeats the last extended 
command executed. 

Pressing 
extended 
by ENTER. 

ESC while in the immediate mode allows the user to enter the 
mode. The user then needs to type in a command line followed 

Typing ENTER as the first character will return the user to immediate 
mode. Examples of extended commands are : 
- Save a file; Insert file, Move to a given line. 

Immediate Commands 

F2 Repeat last command 
F4 Redraw screen 
ESC 
LEFT 
CTRL & LEFT 
ALT & LEFT (HOME) 
SHIFT & LEFT 

CTRL & ALT & LEFT 
CTRL & SHIFT & LEFT 
RIGHT 
CTRL & RIGHT 
AT.,T & RIGHT ( END ) 
::;HIFT & RIGHT 
CTRL & ALT & RIGHT 
CTRL & SHIFT & RIGHT 
UP 
PgUp or ALT & UP 
SHIFT & UP 
DOWN 
PgDn or ALT & DOWN 
SHIFT & DOWN 
CTRL & DOWN 

Enter extended mode 
Move cursor left 
Delete character to the left 
Move cursor to beginning of line 
Move cursor to previous word 

Delete line 
Delete word to the left 
Move cursor right 
Delete character under cursor 
Move cursor to end of line 
Move cursor to next word 
Delete from cursor to end of line 
Delete next word 
Move cursor up 
Scroll up 
Move to top of screen 
Move cursor down 
Scroll down 
Move to bottom of screen 
Insert blank line 
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Extended Commands 

< > indicates that a parameter is required 
[] indicates an optional parameter 
I indicates a separator (can be a space) 

ST/<number> 
EC 
DC 

Return to immediate mode 
Move to line <number> 
Exit editor 
Move to top of file 
Move to bottom of file 
Undo changes on current line (if possible) 
Display the filename 
Display the number of characters entered 
Set another filename for Load, COPY and 
other file related commands. 
Set tab distance (default 10) 
Equate Upper & Lower cases in searches 
Distinguish between Upper and lower 
cases in searches (default) 

F.NTER only 
<number> 
Q 
T 
B 
u 
FN 
CH 
DN/<filename> 

F/[string] 
BF/[string] 
E/<strl>/<str2> 

Find string 
Same as F except backwards 
Exchange string <strl> with <str2> 

BS 
BE 

Set start of block (linewise) 
Set end of block (linewise) 

SS 
SE 

Show start of block 
Show end of block 

DB 
CB 
KB 

Delete marked block 
Copy block after current line 
Move block after current line 

(=CB+ DB) 

IF/<file> 
NF/<file> 

Insert file after current line 
Load a new file 

SA/ [file] 
WB/<file> 

Save text to file 
Write block to file 

Save, Load and Insert files 

SA/ [file] 

SA saves the text to a named file or, in the absence of a named file, 
to the current file. e.g 

SA/flpl_text 
(if flpl_text is not current file) 

SA 
(saves the file with the same name as it was started) 

NF/<file> 

NF causes the editor to load a New File. Confirmation of this operation 
is requested if any change have been made to the current file. 



IF/ <file> 

IF inserts the named file BELOW the current line. 

Se:..trch 

f/[string] Bf/[string] 

r (Find forward) performs a forward search for the specified string. 
The search starts at one place beyond the current position. 

Bf (Backwards Find) searches backwards for the first occurrence of the 
string from the current position. 

If [string] is omitted, the string used in the previous search will be 
re-used. F.ex.: 

F/Dansoft 
F 
BF 

(next occurrence) 
(last occurrence) 

A [string] is not necessarily enclosed between quotes, e.g: 
F/computer. 

Pressing ESC at. any time will abort the search. 

By default, the search makes a distinction between lower and upper 
case. This can be changed using command EC and restored with DC. The 
function key F2 can be used to repeat the search. 

Exchange 

E/<stringl>/<string2> 

The command E searches for <string!> and asks the user whether the 
exchange should take place. 
Press Y :- to replace <string!> by <string2> and search for 
the next occurrence of <string!>. 

N :- to search for next occurrence of<stringl> 
ANY KEY :- to abort the exchange process. 

Device Name 

DN/<name> 

The device name is the name by which the edited file is recognised by 
any file related commands such as COPY, LOAD, EXEC. 

By default, the device name assigned to the editor is the same as the 
filename. This command allows any name to be assigned to the edited 
file. Please note that this command does not affect fN nor the 
external name displayed in the job list (command JOBS). 

Block commands: 

Defines the start and the end of a text block. 

A block of text can be defined using the 

BS ,Block Start) and the 
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BE (Block End) 
To d<:?fine the 
first line of 
end of block, 
BE. The block 

commands. 
start of a block, move the cursor to any place on the 
the block, press ESC and type the BS command. For the 
move the cursor to the last line of the block and use 

will include both lines. 

Copy, Delete, Move block 

DB: 

To delete the block, use the extended command DB. The start and end 
of the block will be undefined after the block is deleted. 

CB: 

A copy of the block can be inserted after the current line using the 
CB command. 

KB: 

The block can also be moved to one line below the current line using 
KB. This is equivalent to copy followed by delete block. 

Other block commands 
> 

SS, SE: 

Block marks can be used to remember a particular location in a file. 
SS will show the start of the block while SE will show the end. 

WB: 

The block can also be saved to a named file using WB/<file> 



The THOR QJUMP Toolkit II extensions 

The following list of extensions are available to the THOR user by 
using the command TK2: 

Kodified standard commands by Toolkit II: 

NEW, CLEAR 
LOAD, LRUN 

These will clear the WHEN ERROR processing flag 
( if set ) and release all ALlocated areas in the 
Common HeaP from SuperBasic (with the ALCHP 
command). 

STOP This will clear the pointer to the current WHEN 
ERROR clause. 

MERGE, RUN All these commands will also clear the WHEN ERROR 

MRUN, SAVE processing flag. 

CLOSE Without channel parameter; close multiple files. 

LOAD 
LRUN 
MERGE 
MRUN 
SAVE 
OPEN 
OPEN_IN 
OPEN_NEW 
DELETE 
DIR 
LBYTES 
SEXEC 
SBYTES 
COPY 
COPY_N 

The following commands have been extended with a 
default device. All save associated commands will 
ask for a confirmation to overwrite the file if 
it already exists. 

Uses also default destination ( DEST_USE 
Same as COPY. 

File-related extensions to SuperBasic: 

All commands use a default device. 

DO see page 11. 
1. Does a command file, 
2. Clears the WHEN ERROR processing flag. 

SAVE_O 1. SAVE with overwrite, 
2. Clears WHEN ERROR processing flag. 
SBYTES with overwrite. 
SEXEC with overwrite. 
COPY with overwrite. 
see page 11. 
COPY with header. 

SBYTES_O 
SEXEC_O 
COPY_O 
COPY_H 

LRESPR see page 12. 
A shortcut for 
adr=RESPR(xxxx): LBYTES device_filename,adr: 
CALL adr 
Open a new file, if it exist it is overwritten. 
Opens a channel to the directory statistics on 
specified device. Please refer to QDOS references 
on the structure of the directory statistics. 

QPEN_OVER 
OPEN_DIR 



Sundry extensions: 

ED 

DES TD$ 

see page 12. 
A window based SuperBasic editor. Very useful. 
Warning: In the present version this command is 

incompatible with the Motorola 68020 used in the 
THOR 20/21. 
see page 14. 
Set destination default. 
see page 14. 
List data, program and destination defaults. 
see page 14. 
Returns data default. 
see page 14. 
Returns program default. 
see page 14. 
Returns destination default. 
see page 14. 
Directory tree command. 'Append' name to default. 

DEST_USE 

DLIST 

DATAD$ 

PROGD$ 

DDOWN name 

DNEXT name 

see page 14. 
Directory tree command. Move up. Strip off the 
last level of the directory. 
see page 14. 
Directory tree command. Move up and then down a 
different branch of the tree. 

DUP 

NXJOB 

see page 15. 
Returns priority of job. 
see page 15. 
Returns owner of job. 
see page 15. 
Returns job name. 
see page 15. 
Returns next job in tree. 

PJOB 

OJOB 

JOB$ 

PARNAM$ see page 16. 
Returns name of procedure parameter. 
see page 16. 
Returns a value if parameter is a string, 
else return name. 

PARSTR$ 

Format conversions {see page 11): 

PRINT_USING : Fixed format version of the PRINT command. 

Decimal conversions (see page 18) 

FDEC$ 
IDEC$ 
CDEC$ 
FEXP$ 

Fixed format decimal. 
Scaled fixed format. 
Scaled fixed decimal. 
Fixed exponent format 



Information on the Toolkit II extensions- 

DO £i1ename 

Is used to execute SuperBasic commands from a file. 

The contents of file 'Set_printer' could for example be 

OPENl3,serl: PRINTl3,CHR$(27);"C";"H" : CLOSEl3 

Set form length to European standard 72 lines pr. page on an EPSON I 
Sinclair compatible printer. ) 

If we assume that the file 'Set_printer' is stored 
directory and default data device, you can set your 
saying : 

on the current 
printer, just by 

DO set_printer 

The commands should be of the direct type: any lines with line numbers 
will be merged into the current SuperBasic program. The file should not 
contain any of the commands that physically will change or affect the 
program in memory ( eg. RUN, LOAD, CONTINUE, RETRY or GOTO). 

A DO file can contain in-line clauses : 

FOR i=l TO 20: PRINT "This is a DO file." 

If ~ou try to RUN a Basic program from a DO file, then the file will be 
le~t open. Likewise, if you insert direct commands in a file that is 
HZRGED, then the file will be left open. 

The use of the Turbo Toolkit command 
problem. 

END_CMD will correct this 

COPY_H £i1ename1 TO £i1ename2 / device 

A COPY_H command will copy a file with header to cater for the case of 
copying a file over a pure byte serial link, so that the communications 
software will know in advance the length of the file. 

Files in QDOS have headers which provide useful information about the 
file that follows. It depends on the circumstances whether it is a good 
idea to copy the header of the file when the file is copied. 

It is a good idea to copy the header when copying an executable program 
file so that the additional file information is preserved. 

It is not a good idea to copy the header when copying a text 
printer because the header will be likely to have control 
spurious or unprintable characters. In order to not copy the 
a given device use the COPY_N commmand. 

file to a 
codes and 
header to 



LRESPR filen.ame 

- opens the load file and finds the length of the file, then reserves 
space for the file in the resident procedure area before loading the 
file. Finally a CALL is made to the start of the area. 

ED - SuperBasic editor 

ED is a small editor for SuperBasic programs which are already loaded 
into the CST THOR PC. If the facilities look rather simple and limited, 
please remember that the main design requirement of ED is the small 
size to leave room for other facilities. 

ED is invoked by typing: 

ED or 
lD line number, or 
EDI channel number, or 
EDI channel number, line number 

If no line number is given, the first part of the program is listed, 
otherwise the listing in the window will start at or after the given 
line number. If no channel number is given, the listing will appear in 
the normal SuperBasic edit window#2. If a window is given, then it must 
be a CONsole window, otherwise a 'bad parameter' error will be 
returned. The editor will use the current ink and paper colours for 
normal listing, while using white ink on black paper ( or vice versa if 
the paper is already black or blue) for 'highlightning'. Please avoid 
using window#l for the ED. 

The editor makes full use of its window. Within its window, it attempts 
to display complete lines. If these lines are too long to fit within 
the width of the window, they are wrapped around to the next row in the 
window: these extra rows are indented to make this 'wrap around' 
clear. For ease of use, however, the widest possible window should be 
used. 

ED must not be called from within a SuperBasic program. 
The ESC key is used to return to the SuperBasic command mode. 

After ED is invoked, the cursor in the edit window may be removed using 
the arrow keys to select the line to be used with the ALT key ( press 
the ALT key and while holding it down, press the up or down key) to 
scroll the window while keeping the cursor in the same place. The up 
and down keys may be used with the SHIFT key to scroll through the 
program a 'page' at a time. 

The editor has two modes of operation : insert and overwrite ( To 
change, press F4 ). There is no difference between the modes when 
adding characters to or deleting characters from the end of a line. 
Within a line, however, insert mode implies that the right hand end of 
a line will be moved to the right when a character is inserted, and to 
the left when a character is deleted. No part of the line is moved in 
overwrite mode. Trailing spaces at the end of a line are removed 
automatically. To insert a new line anywhere in the program, press 
ENTER. If there is no room between the line the cursor is on and the 
next line in the program ( eg. the cursor is on line 100 and the next 
line is 101 ) then the ENTER key will be ignored, otherwise a space is 
opened up below the current line, and a new line number is generated. 
If there is a difference of 20 or more between the current line number 
and the next line number, the new line number will be 10 on from the 
current line number, otherwise, the new line number will be half way 
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between them. 
If a change is made to a line, the line is highlighted : this indicates 
that the line has been extracted from the program. The editor will only 
replace the line in the program when ENTER is pressed, the cursor is 
moved away from the line, or the window is scrolled. If the line is 
acceptable to SuperBasic, it is rewritten without highlightning. If, 
however, there are syntax errors, the message 'bad line' is sent to 
window#O, and the line remains highlighted. 

While a line highlighted, ESC may be used to restore the original copy 
of the line, ignoring all changes made to that line. 

If a line number is changed, the old line remains and the new line is 
inserted in correct place in the program. This can be used to copy 
single lines from one part of the program to the other. 

If all the visible characters in a line are deleted, or if all but the 
line number is deleted, then the line will be deleted from the program. 

An easier method to delete a line is to press CTRL and ALT and then the 
left arrow as well. The length of lines is limited to about 32766 
bytes. Any attempt to edit longer lines may cause undesirable side 
effects. If the length of a line is increased when it is changed, there 
may be a brief pause while SuperBasic moves its working space. 

Summary of edit operations. 

TAB Tab right ( columns of 8) 
SHIFT TAB Tab left ( columns of 8) 
ENTER Accept line and create a new line 
ESC Undo changes or return to SuperBasic 
UP arrow Move cursor up a line 
DOWN arrow Move cursor down a line 
ALT UP arrow Scrollup a line ( the screen moves down ! ) 
ALT DOWN arrow Scroll down a line ( the screen moves up ! ) 
SHIFT UP arrow Scroll up one page 
SHIFT DOWN arrow Scroll down one page 
LEFT arrow Move cursor left one character 
RIGHT arrow Move cursor right one character 
CTRL LEFT arrow Delete one character to left of cursor 
CTRL RIGHT arrow Delete character under under cursor 
CTRL ALT LEFT arrow Delete line 
SHIFT F4 Change between overwrite and insert mode 
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DEST_USE directory name 

Is used to find the destination filename when file copying and renaming 
commands ( RENAHE, COPY, WCOPY etc. ) with only one filename. 

To illustrate the COPY command with DEST_USE set to flp2_ and DATA_USE 
set to flpl_ : 

COPY fred,old_fred copies flpl_fred to flpl_old_fred. 
COPY fred,ser copies flpl_fred to SER. 
COPY fred copies flpl_fred to flp2_fred. 

DLIST #channel 

This command will list data, program and destination directory. 
If an output channel is not given, the defaults are listed in WINDOW#l. 

To find the defaults from a Super Basic program- there are three 
functions 

DATAD$ find the data default 
PROGD$ find the program default 
DE STD$ find the destination default 

The functions to find the individual defaults should be used without 
any parameters. E.g. : 

IF DATAD$<>PROGD$ : PRINT 'Separate directories' 
dest$=DESTD$ 
IF dest$(LEN(dest$))='_' : PRINT 'Destination'!dest$ 

Directory navigation 

Three commands are provided to move through a directory tree : 

DDO',IN name : Directory tree command. 'Append' name to default. 

nuP : Directory tree command. Move up. Strip off the 
last level of the directory. 

DNEXT name : Directory tree command. Move up and then down a 
different branch of the tree. 

It is not possible to move up beyond the drive name using the DUP 
command. At no time is the default name length allowed to exceed 32 
characters. These commands operate on the data directory. Under certain 
conditions they may operate on the other defaults as well. 
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These rules are best seen in action: 

data program destination 

initial values flpl_ flpl_ ser 
DDOWN john flpl_john_ flpl_ ser 
DNEXT fred flpl_fred_ flpl_ ser 
PROG_USE flp2_fred flpl_fred_ flp2_fred_ ser 
DNEXT john flpl_john_ flp2_john_ ser 
DUP flpl_ flp2_ ser 
DEST_USE raml flpl_ flp2_ raml - 
DDOWN john flpl_john_ flp2_john_ raml_john_ 
SPL_USE serlc flpl_john_ flp2_john serlc 

Job Status Functions 

The Job Status Functions are provided to enable a SuperBasic program to 
sea~ the job tree and carry out complex job control vrocedures. 

PJOB (id or name) 
OJOB (id or name) 
JOB$ (id or name) 
NXJOB (id or name) top job id) 

find priority of job 
find owner of job 
find job name 
find next job in tree 

NXJOB is a rather complex function. The first parameter is the id of 
the job currently being examined, the second is the id of the job at 
the top of the tree. If the first id is passed to NXJOB is the last job 
owned, directly or indirectly, by the 'top job', then NXJOB will return 
the value 0, otherwise it will return the id of the next job in the 
tree. 

Job O always exists, and owns directly or indirectly all other jobs on 
the CST THOR PC. Thus a scan starting with id= 0 and top job id= 0 
will scan all jobs in the THOR. 

It is possible that, during a scan of the tree, a job may terminate. As 
a precaution against this happening, the job status functions return 
the following values if called with an invalid job id : 

PJOB=O OJOB=O JOB$="" NXJOB=-1 
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Procedure Parameters 

In SuperBasic procedure parameters are handled by substitution : on 
calling a procedure ( or function ) , the dummy parameters in the 
procedure definition become the actual parameters in the procedure 
call. The type and usage of procedure parameters may be found with two 
functions 

PARTYP(name) find the type of parameter 
PARUSE(name) find usage of parameter 

the type O: null the usage 0: unset 
can be : 1: string can be : 1: variable 

2: floating point 2: array 
3: Integer 

One of the 'tricks' used by many machine code procedures is to use the 
'name' of an actual parameter rather than the 'value' (e.g. 'LOAD fred' 
to load a filename fred). Given the name of a dummy parameter of a 
procedure, it would be possible to find the name of an actual parameter 
of a SuperBasic procedure call, but it would be very slow. It is much 
easier to find the name of an actual parameter, if the position in the 
parameter list is known. 

PARNAM${parameter number) find name of parameter 

For example the program fragment pname fred,joe,'mary' 

DEFine PROCedure pname {n1,n2,n3) 
PRINT PARNAM${1),PARNAM${2),PARNAM${3) 

END DEFine pname 

would print 'fred joe ' ( the expression has no name). 

One further 'trick' is to use the value of the actual argument if it is 
a string, otherwise use the name. This is possible in SuperBasic 
procedures using the slightly untidy PARSTR$ function. 

PARSTR${name,parameter number) if parameter 'name' is a string, 
find the value, else find the name. 

For example the program fragment pstring poul, fred, 'mary' 

DEFine PROCedure pstring (nl,n2,n3) 
PRINT PARSTR$(nl,l),PARSTR$(n2,2),PARSTR$(n3,3) 

END DEFine pstring 

would print 'poul fred mary'. 
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Format Conversions 

Toolkit II provides a number of facilities for fixed format I/0. These 
include binary and hexadecimal conversions as well as fixed format 
decimal. Most of these are in the form of functions but one new command 
is included. 

PRINT_USING 

- is a fixed format version of the PRINT command. 

PRINT_USING lchannel,format,list of items to print 

The 'format' is a string expression containing a template or 'image' of 
the required output. Within the format string the characters+ - # , . 
\ '' ' $ and@ all have special meaning. When called, the procedure 
scans the format string writing out the characters of the string until 
a special character is found. 

If the@ character is found, then the next character is written out, 
even if it is a special character. 

If the character is a " or ', ( single or double quotes) then all 
characters are written out until the next" or '. 
If the\ is found, then a new line is written out. 

All the other special characters appear in 'fields'. For each field an 
item is taken from the list, and formatted according to the form of the 
field and written out. 

The field determines not only the format of the item, but also the 
width of the item ( equal to the width of the field). The field widths 
in the examples below are arbitrary. 

field format 

11111 if item is string, write string left justified, other­ 
wise write integer right justified. 

***** write integer right justified empty part of field filled 
with* ( e.g. ***12) 

1111.11 fixed point decimal e.g. 12.67 ) 

***·** fixed point decimal, * filled ( e.g. **12.67) 

11,111.11 fixed point decimal, thousands separated by commas 

**,***·** ( e.g. 1,234.56 or *1,234.56) 

1.11111 ! ! ! exponent form ( e.g. 2.9979E + 08) optional sign 

+ 1.1111! ! ! ! exponent form always includes sign. 

The exponent field must start with a sign, one#, and a decimal point 
( comma or full stop). It must end with four (!!! !) 's. 

Any decimal field may be prefixed or postfixed with a+ or a -, or 
enclosed in parenthesis, then negative values will be written out 
enclosed in parenthesis. If a - sign is used then the sign is only 
written out if the value is negative; if a + sign is used, then the 
sign is always written out. If the sign is at the end of a field, then 



the sign will follow the value. 
Numbers can be written out with either a comma or a full stop as the 
decimal point. If the field includes only one comma or full stop, then 
that is the character used as the decimal point. If there is more in 
the field, the last decimal point found ( comma or full stop) will be 
used as the thousands separator, the other used as a decimal point. 
Long live European unity! 

If the decimal point comes at the end of the field, then it will not be 
printed. This allows currencies to be printed with the thousands 
separated, but with no decimal point ( e.g. 1,234). 

Floating currency symbols are inserted into fields using the $ 
character. The currency symbols are inserted between the$ and the 
first# in the field ( e.g. $DM#.###,## or$$##.## ) . When the value is 
converted, the currency symbols are 'floated' to the right to meet the 
value. 

For example 

fmt$='@ Charge *******·**:($SKrll.111,ll) : II, 111.11+\ I 

PRINT_USING fmt$,123.45,123.45,123.45 
PRINT_USING fmt$, -12345.67, -12345.67, -12345.56 
PRINT_USING '-I.Ill!!!!\' ,1234567 

will print 

$ Charges ****123.45:SKr123,45 
$ Charges *-12345.67:(SKr12.345,67) 

:123.45+ 
:12,345.67 - 1.235E + 06 

Decimal Conversions 

These routines convert a value into a decimal number in a string. The 
number of decimal places represented is fixed, and the exponent form of 
floating number is not used. 

FDEC$(value,field,ndp) 
IDEC$(value,field,ndp) 
CDEC$(value,field,ndp) 

fixed format decimal 
scaled fixed format 
scaled fixed decimal 

The 'field' is length of the string returned, 'ndp' is the number of 
decimal places. 

The three routines are very similar. FDEC$ converts the value as it is, 
whereas IDEC$ assumes that the value given is an integral represen­ 
tation in units of the least significant digit displayed. CDEC$ is the 
currency conversion which is similar to IDEC$, except that there are 
commas every 3 digits. 

FDEC$(1234.56,9,2) 
IDEC$(123456,9,2) 
CDEC$(123456,9,2) 

returns ' 1234.56' 
returns ' 1234.56' 
returns ' 1,234.56' 

If the number of characters is not large enough to hold the value, the 
string is filled with '*'. The value should be between -2·31 and 2·31 

- 2,000,000,000 to +2,000,000,000) for IDEC$ and CDEC$, whereas for 
FDEC$ the value multiplied by 1o·ndp should be in this range. 
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Exponent Conversion 

There is one function designed to convert a numerical value to a string 
representing the value in exponent form. 

FEXP$(value,field,ndp) fixed exponent format 

The form has an optional sign and 
and 'ndp' digits after the decimal 
of 'E' followed by a sign followed 
least 7 greater than ndp. E.g. 

one digit before the decimal point, 
point. The exponent is in the form 
by 2 digits. The field must be at 

FEXP$(1234.56,12,4) returns ' 1.2346E+03' 

InterLoaic exten~;on~ - 1Q - 



THOR DUMP 

THOR DUMP is a screen dump utility from DANSOFT. It is initiated by the 
command : 

DUMP 

This action initiates a job, 'THOR DUMP', that will allow you to call 
the screen dump facility from within any program just by pressing a 
single key of your keyboard. 

It is very important to notice that THOR DUMP expects to read all the 
relevant information of the Graphical Printer Driver (GPD) from a file 
called : 

Dump_dat 

This file MUST be stored on the device previously defined by the 
SuperBasic command PROG_USE (typically flpl_ for floppy machines, or 
winl_xch_ for harddisk machines). 

Operation: 

A copyright message is displayed briefly, followed by an indication of 
the installed printer driver and port ( normally by default, the 
parallel printer port ). 

Once THOR DUMP has been initiated, whole or part screen dumps may be 
performed at any time by pressing the PrtSc key. 

Dialog - - 
A choice of PRINTER or FILE is then presented: press the UP arrow ( 
numerical pad 8) or DOWN arrow ( numerical pad 2) key to select the 
destination. 

If output to printer is selected, the following options are presented 

1. Either ALL of the screen or a window may be printed. 
If the latter, the window's borders may be confirmed OK or 
CHANGEed using the the arrow keys. Use the PrtSc key to step 
between the borders which are displayed as ruler lines. 

2. Two sizes of screen dumps are presented: normally AG or A4 
for a whole screen dump. These vary according to the GPD. In 
particular, the A6 dump does not always distinguish all 
screen colours and may distort the aspect ratio (shape) of 
the dump relative to the screen. The first problem is 
overcomed by storing the screen as a file, for later 
redisplaying and use of the suitable RECOL 
command for the desired printout. 
The aspect ratio of the screen dump is heavily dependent on 
the type of matrixprinter you use, anf the physical shape of 
the printing pins. 

3. A POSITIVE or NEGATIVE image may be selected: negative is 
particularly useful for dumping images with black backgrounds 
such as Easel graphs. 



If 'output to a file' is selected: 

A filename of form< DATA_USE >_DUHP_<nn> 
unique number from Oto 99. DATA_USE is 
device. 

is suggested, where nn is a 
the default directory or 

A p1ompt is issued to ensure that all details are OK, otherwise THOR 
DUY.P will QUIT without performing any dump. When a dump is produced, 
the screen image is copied into a buffer before dumping ( providing 
there is enough memory) to minimize the amount of time that the system 
is busy performing the dump, as the actual dump often takes a 
considerable amount of time. When the dump is complete, THOR DUMP 
produces warbling beep. At this another THOR DUMP can be performed. 

INSTALLATION OF A 
GRAPHICAL PRINTER 

SUITABLE 
DRIVER FOR THOR DUMP 

A GPD may be installed by running the GEDIT program on the utilities 
disc. 

The selection of functions displayed along an horizontal menu bar is 
performed by pressing the horizontal cursor keys. 

The main menu is presented, giving you the choice to install a given 
DUMP_DAT or to,.QUIT the program. 

On selecting Thordump, the system device ( as defined by PROG_USE) is 
scanned for any files ending with _dmp. 

The external name of these files are then displayed on the screen and 
any can be selected by using the horizontal cursor keys. Unless a 
completely new driver is needed, the first operation is normally to 
load one of the drivers. The characteristics of the driver are then 
displayed at the bottom of the screen. If these are correct, the driver 
may be immediately saved to make it the current GPD. 

Two types of changes may be made to the driver : 

- it may have its internal device name changed, 
- or defined to enable dumps to one of the serial ports, or an 
expansion device such as a GPIB printer ( e.g. ieee_5r), or a file 
name ( e.g. raml_temp_dmp), instead of the default parallel port 
( parr_lK). 

Alternatively, the driver codes may be changed by the edit option. 

WARNING: This function is really for printer experts! Do not despair! 
DANSOFT can perform customization to specifical printers for a 
reasonable fee. In this case the printer manual ( or a copy of it) 
will be required. 
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When the driver has been saved, the result will be one of the following 
files ( saved on the system device defined by PROG_USE) : 

- Dump_dat 
- Dump_dat_<identification> 

The second type of the file allows the use of the program 
CHOOSETBORDUMP, where the user may choose one of the existing 
Dump_dat_<identification> files to become the current installed GPD. 

This selection can also be performed manually, e.g. by saying: 

DELETE flpl_Dump_dat 

COPY flpl_Dump_dat_NECP6par,flpl_Dump_dat 
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Digital Precision•s TURBO TOOLKIT 

Due to the very detailed information on each of the TURBO TOOLKIT 
extensions of the original manual, we do not intend to rewrite or just 
copy this information. 
This is indeed not necessary since only registered users of TURBO 
TOOLKIT are allowed to buy this EPROM. 

However, a list of all the extensions with a short comment on each 
command has been provided as a 'lookup' table. 

When the user has executed the command TTK the TURBO TOOLKIT extensions 
will be installed and you have some more commands to play around with. 

TURBO TOOLKIT extensions can be classified as follows: 

o Channel manipulation commands 
CHANNEL_ID, SET_CHANNEL, CONNECT 

o Random access file-handling 
POSITION, SET_POSITION 

o The control of tasks once loaded 
LIST_TASKS, SET_PRIORITY, SUSPEND_TASK, RELEASE_TASK, REMOVE_TASK 

o Cursor control 
CURSOR_ON, CURSOR_OFF 

o Error detection and trapping 
DEVICE_STATUS, DEVICE_SPACE, WHEN_ERROR, END_WHEN, ERNUH\, ERLIN\, 
RETRY_HERE 

o Task and compiler invocation 
CHARGE, EXECUTE I _w I _A/, LINK_LOAD I _A I _w, SNOOZE, COMPILED, 
OPTION_CMD$, DEFAULT_DEVICE 

o Editing data on the screen 
EDIT$, EDIT\, EDITF 

o Binary input and output functions 
FLOAT$, INTEGER$, STRING$, GET\, GETF, GET$, INPUT$ 

o Memory management 
ALLOCATION, DEALLOCATE, MOVE_MEMORY, PEEK$, POKE$, SEARCH_MEMORY 

o Access to SuperBasic data-structures 
BiSIC_B\, BASIC_W\, BASIC_L\, BASIC_POINTER, BASIC_NAME$, 
tASIC_INDEX\, BASIC_TYPE\, BASIC_F, PEEK_F 

~ Automatic typing and command entry 
TYPE_IN, COHMAND_LINE, END_CHD 

o Selecting a new character font 
SET_FONT 

o Data-indirection directives 
REFERENCE, GLOBAL, EXTERNAL, PROCEDURE, FUNCTION 

o Data-type and space directives 
IMPLICIT$, IMPLICIT\, DATA_AREA 

o Finding memory requirements 
FREE_MEMORY, DATASPACE 
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Channel manipulation commands : 

CHANNEL_ID channel. number : 
This function returns a 32 bit internal identifier for a channel as a 
floating point value. 

CONNECT channell TO channel2 
This works rather like OPEN except it expects two channel numbers - the 
output and input pipes respectively. 

SET_CHANNEL channel.number: 
The procedure has the opposite purpose - to associate a channel ID with 
a SuperBasic channel. 
E.g. : x=CHANNEL_ID(IO) 

SET_CHANNELl3,x 

Random access file-handling 

POSITION channel.number: 
This function returns the current position within a specified open 
c~annel. 

SET __ POSITION channel .number , position : 
The command attempts to set the position within a channel to the value 
specified. 

Control of tasks once loaded 

LIST_TASKS channel.number 
Same as JOBS on the THOR. 

SET_PRIORITY job.number, tag, priority 
Same effect as SPJOB on the THOR. 

REMOVE_TASK job.number, tag 
Same as RJOB on the THOR. 

SUSPEND_TASK [ job.number , tag , J period 
Same as SPJOB on the THOR. 

RELEASE_TASK job.number, tag 
The complement of SUSPEND_TASK. 

Cursor control 

CURSOR_ON channel. number : 
Same as CURSEN on the THOR. 

CURSOR_OFF channel .number : 
Same as CURDIS on the THOR. 

Error detection and trapping 

DEVICE_SPACE channel .number : 
The function returns the number of unused bytes on a file-structured 
medium. 
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WHEN_ERROR, END_WHEN, RETRY_HERE, ERLIN%, ERNUM% 
'These statements allow a hierarchy of asynchronous error-trapping 
routines to be declared and managed. They need the power of TURBO to 
bring them to life. The statements are ignored in interpreted 
programs.' 

DEVICE_STATUS ( type , name$ ) 
This command is used to test a specified medium I file. 
If any errors occur, this command will return a negative 
otherwise zero or a positive number ( number of free bytes 
medium). 
type=O 

number, 
on the 

type=-1 

Is used when you want to open, read and alter 
data in the file or device. 
Is used when you want to read data. 
Is used when uyo want to create a new file or 
open a new device. 
The most versatile of all. This version analyses 
the supplied string to find out whether or not it 
starts with the name of a device. On the next 
stage it tries to open and rewrite part 9f the 
file without corrupting the contents. 

type=l 
type=2 

Task and comp~ler ~nvocat~on 

CHARGE, EXECUTE, EXECUTE_A, EXECUTE_W, LINK_LOAD 
Ass. keywords : COMPILED, OPTION_CMD$, SNOOZE, DEFAULT_DEVICE 

DEFAULT_DEVICE 
All filenames used with CHARGE, LINK_LOAD, EXECUTE/ _A/ W can use the 
'default device'. 

CHARGE 
Command to invoke TURBO. If a parameter is supplied it is treated as 
the name of the task file. 

EXECUTE 
A much improved implementation of the standard EXEC command. 
Several tasks and pipes can be set up in command. Please refer to TURBO 
TOOLKIT manual. 

EXECUTE_A 
Has all the above described facilities. This version allowes the user 
to BREAK a task. The keys can be altered to determine the 
'break-key-combination' ( Normally ALT-SPACE). 

OPTION_CMD$ 
If used in compiled programs processed by TURBO it returns the option 
string passed to that task as a parameter of EXECUTE. 

LINK_LOAD/ _A/ _W 
This command loads several compiled SuperBasic programs which may share 
variables, procedures and functions. 
See Data-indirection directives. 

SNOOZE 
This command indicates that a compiled module is 
execution so that another, linked module can 
functions declared therein. 

to stop independent 
call procedures or 

COMPILED 
This is a function which returns 1 if a program is compiled with TURBO 
and O if the program is being interpreted. 
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Editing data on the screen 

These three new functions can be used as an improvement upon the normal 
INPUT statement. 

EDIT$ ( channel. number , default. text$ , max. chars ) 
E.g. x$=EDIT$(10,x$,10) 

EUIT% 
Same principle but with integers -32768 to 32767. 
E.g. x\=EDIT\(10,x\,6) 

EDITF 
This version allows you to enter a 9 digit floating point number with 
or without an exponent. 

Binary input and output functions 

FLOAT$ 
This function accepts a single floating point value 
six-character-stored string representing the internal 
that value would be stored. This can then be PRINTed 
re-read using GETF. 

and 
form 
to a 

returns a 
in which 
file and 

INTEGER$ 
This function accepts an integer between -32768 and 32767, and returns 
a two-character long string representing the internal form in which 
that integer value would be stored. 
This can be stored in a file and re-read with GET% 

STRING$ 
This function accepts a string of up to 32762 characters and returns a 
string representing the internal form in which that string value would 
be stored. Can be re-read from a file using GET$. 

Binary input 

GET% ( channel 
Function to read two byte binary integers from a channel. 

GETF ( channel ) 
Function to read a six byte binary fl.pointnumber from a channel. 

GET$ ( channel ) 
Function to read binary strings from a channel. 

INPUT$( channel, number.of.chars) 
Attempts to read the number of characters specified by the integer from 
the channel. 
GET$ is shorthand for INPUT$(channel,GET\(channel)) 

Memory management 

ALLOCATION ( no. of. bytes [, task , tag ] 
Reserves space in the common heap. Can be specified with 
parameters so that the reserved space will be owned by 
task. The function returns the start address. 

two extras 
a specified 
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DEALLOCATE( address) 
Releases the reserved space in the HEAP back to QDOS. 

MOVE_KEMORY 
This command moves a specified number of bytes from a source address to 
a specified destination. For convenience, the command can be written in 
two ways 

MOVE_HEMORY source TO destination,count 
MOVE_KEMORY count,source TO destination 

PE~K$( addr,length 
A function to read the contents of memory into a string. 

POKE$ addr, string$ 
A new command to store the contents of a string into memory. 

SEARCH_MEMORY( start , end , search.string ) 
This function looks through any area of memory for a -specified string. 

Access to SuperBasic data-structures 

BASIC_B\, BASIC_W\, BASIC_L\ 
Returns the byte, word, long word at the specified even integer offset 
within the SuperBasic system variable area. 
E.g. BASIC_B\(145) 

BASIC_POINTER 
Returns an absolute address, computed from the 32 bit 
specified even integer offset within the SuperBasic 
area. 

pointer at the 
system variable 

BASIC_NAME$ 
Returns the name of the variable, procedure or function at the 
specified integer position in the interpreter's internal name table. 

BASIC_INDEX\ 
This function is the complement of BASIC_NAKE$. It expects one string 
parameter, and searches for that string in the interpreter's list of 
names. 

BASIC_TYPE\ 
Returns the type of the 
specified integer position 
names. The result will be 
floating point and integer 

variable, procedure or function at the 
in the interpreter's internal table of 

0, 1, 2 or 4, indicating no type, string, 
types respectively. 

BASIC_F, PEEK_F 
These functions return the values in floating point (as does FLOAT$) at 
the supplied relative and absolute address respectively. 

Automatic typing and command entry 

TYPE_IN 
This command lets a program enter a string of characters, as if they 
had been typed by the user. 
E.g. TYPE_IN "Bello channel O" 
will print : Hello channel O in channel #0. 
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COHHAND_LINE 
This is a procedure written with no 
SuperBasic interpreter command line to 
window is selected, all TYPE_IN strings 
interpreter's #0. 

parameters. It causes the 
be selected. Until another 

will be directed to the 

END_CKD 
This command is used to terminate command files loaded with MERGE. A 
unnumbered Superbasic boot KERGEd will leave the appropriate file open. 
However, this is now possible by including the END_CKD command at the 
end of the file. 

Selecting a new character font 

SET_FONT 
This command has the same purpose and syntax as the THOR's CHAR_USE. 

Data-indirection directives 

REFERENCE 
This command should appear immediately before the definition of a 
procedure or a function. With this command it is now possible to pass 
variables by ieference and not by value. 

GLOBAL, EXTERNAL 
These are LINK_LOAD directives for communication between several 
LINK_LOAD'ed tasks. 
GLOBAL indicates that certain variables, procedures or functions may be 
accessed by other linked tasks. 
EXTERNAL indicates that certain variables, procedures or functions are 
called from another task. 

Data type and space directives 

IKPICIT$, IMPLICIT\ 
These commands should be followed by a list of scalar variable names - 
not procedures, functions or arrays. The names will thereafter be 
treated by the compiler as if they ended with a '$' or a '%'. Very 
useful in FOR and SELECT statements. 

DATA_AREA 
This is a directive which indicates the amount of dataspace to be 
allor.ated to a compiled SuperBasic program. 

Finding memory requirements 

FREE_KEKORY 
This returns the amount of space available to SuperBasic. 

DATASPACE 
Finds the amount of dataspace associated with a task file. 
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InterLogic notes 

Revision date: K~benhavn 4th. Jan. 88 

The current versions of the toolkits on INTROK I V2.11, are as follows: 

TURBO TOOLKIT 
TOOLKIT II 
TALENT editor 
THOR DUMP 

V2.01 
V2.08 
Vl.00 
V2.1 

We wish to thank DANSOFT for assistance in making this product. This 
included lending of the excellent QEP-III EPROM programmer and 
TALENT's 68020/68881 Assembler which both were absolute indispensable 
tools for making the INTROM I. 
The late nights programming and manual writing were worth the effort. 

We wish you a happy programming time with these extraordinary good 
extensions - We hope that you will say: how was it possible to live 
without them? 

Gunther Strube & Christian Schutt 

I ~ :1~ e~mm:1~1mmm 
Software~ S~steMs 
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The THOR XVI System 

I.,. ff. 5 I '." T 

Cambridge Systems Technology 
24 Green Street, Stevenage, Hertfordshire, SG1 3DS 

Telephone: Stevenaae (0438) 352150 



GENERAL 
The Thor XVI Series is a comprehensive range of 
16/32 bit personal computers, all with business 
software, colour graphics, multi-tasking and 
networking facilities as standard. 
MODELS 
XVI OF - Intelligent Networking Workstation 
XVI 1 F - Single Floppy Disc Computer 
XVI FF - Dual Floppy Disc Computer 
XVI WF - Winchester Computer + Single Floppy 
XVI WFF - Winchester Computer + Dual Floppies 
Product 
Thor XVI Series Personal Computers provide the 
power needed for modern business and 
professional applications. 
All models incorporate a 16 bit 68000 main 
processor with up to 6.5 Megabytes of main 
memory and colour graphics, as well as a 
peripheral processor which provides a host of 
interfaces including serial and parallel 
communication ports, mouse and network interface. 
Networks may be easily created using standard 
low-cost cabling to allow the sharing of data and 
resources such as printers between several users. 
The XVI Series includes models ranging from 
single 3.5" floppy disc machines up to systems with 
40 Megabyte high performance Winchester hard 
discs ancidual floppies. Additionally, discless 
workstations are available for use with multi-user 
networks. 
An unusual feature in a personal computer is the 
fully multi-tasking operating system which provides 
a windowing environment which allows several 
programs to be run at the same time: this is 
invaluable in those real-world situations when an 
urgent problem needs solving without completely 
abandoning the current activity. 
Processors 
MC68000: 8 MHz 16/32 bit Application Processor 
MC68B02: 2 MHz 8 bit Peripheral Processor 
Main Memory 
512 Kb Dynamic RAM. Expandable to 6.5 Mb. 
Disc Storage 
Floppy Disc Drives: 3.5" 720 Kb (formatted) 
Winchester Hard Disc: 20 or 40 Mb (formatted) 
RAM Drive: Unused main memory may be used for 

high performance temporary storage. 
Graphics Modes 
512 x 256 4 Colour 
256 x 256 8 Colour 
256 x 256 16 Shade Grey Scale 

Dealer 

Peripheral Ports 
2 x BS 5/8 Bidirectional Serial Ports 
Centronics Parallel Printer Port 
RGB and Monochrome Video Outputs 
Mouse Input 
Network Port 
Keyboard Input 
Expansion Bus Connector 
Mains Outlet for Monitor 
Optional Interfaces 
IEEE-488 GPIB Instrument Bus Interface 
EPROM Programmer 
Additional Floppy Disc Drives (3.5"/5.25") 
Keyboard 
Detachable, low-profile IBM PC/ AT style keyboard 
with 84 keys including 10 function keys, 8 cursor 
movement keys and numeric pad. 
In addition to the standard "international" 
keyboard layout, firmware is built into the system to 
provide a comprehensive range of European 
keyboards: appropriate keytops are available to 
special order. New layouts may be added from 
disc as required. 
Software Included 
PSION Xchange: Archive Database 

Abacus Spreadsheet 
Quill Word Processor 
Easel Business Graphics 
TSL Tutorial System 
Icon Controlled 
Environment 
Printer Screen Dump 
Backup, Convert 
Filed, Disced 
Pedit, Chooseprinter 
'I'Dump-Install 

Programming Systems Available 
Assemblers: 68000 and 68020/68881 
APL FORTRAN 77 
Basic Lisp 
BCPL Monitor/Debuggers 
C Pascal 
Forth 

ICE: 

TDump: 
Disc Utilities: 
Binary File/Disc Editors: 
Printer Configuration: 

Power Requirements 
Mains 220-250V 50-60 Hz 50 W 

or l 10-120V 50-60 Hz 50 W 
The above figures do not include monitor or 
peripherals. 
Dimensions 
400W x 330D x 85H (15.75" x 13" x 3.35") 
Weight 
6.6 kg (14.6 lb) 

(ST Computers Designed 
& Made in Britain 



Cambridge Systems Technology 

24 Green Street 
Stevenage 
ll e r l f o r d s h I re S G 1 3 0 S 

Telephone (0438) 352150 
TELEX 815814 

The Thor XVI Design Philosophy 

1. Motorola v. Intel Processor. 

The vast majority of personal computers manufactured nowadays are 
based around either the Motorola 68000 family (the 68008, 68000, 
68010, 68012, 68020 and 68030) or the Intel iAPX86 range (the 8088, 
8086, iAPX186, iAPX286 and iAPX386). Other microprocessor families 
have found only "niche" followings; for example, the Zilog Z8000, 
which is popular in embedded systems, and the National Semiconductor 
32032 family, which exists mainly in dedicated-CAD systems etc. The 
iAPX86 family is used almost exclusively by ''business" computers, 
mainly IBM PCs and "clones", whereas the 68000 is present in almost 
all other systems (Apple, Atari, Commodore, Sun etc). 

The choice therefore with the Thor XVI was between Motorola and 
Intel. With developments for both architectures having been carried 
out by CST design staff in the past, the 68000 had already gained 
favour at CST. The original Thor used the 68008, and so system 
software was available. Much application software was apparently 
available for the Intel processors though, so both alternatives were 
given consideration. 

The main advantages (and limitations) found by CST with the 68000 
are:- 

a) 32 bit architecture: with the minor exception of multiplication 
and division (which are only provided on the 68020 and '030) all 
Motorola processors are capable of full 32 bit arithmetic, whereas 
the iAPX386 is the only Intel device capable of 32 bit operations. 

b) Linear addressing: this allows the implementation of 
sophisticated operating systems without complications due to the 
management of memory larger than the size of a segmenti in 
particular this reduces the size and complexity of critical kernal 
code, thus improving code and programmer performance and the 
reliability of the final product. With the 68000's linear addressing 
structure, there are no hardware restrictions imposed on the size of 
programs up to 4 gigabytes. The Thor operating system uses the top 
bit of addresses as a validity flag, which restricts addressing to 2 
Gbytes - this, being the same as the IBM 370 architecture, is not 
expected to be a serious limitation on personal computers! 

The effect on applications programs of the Intel segmentation scheme 
is the proliferation of "programming models" (small, medium, large, 
etc.) used according to the size of the final program. These are 
needed because "small" model programs are more compact and are 
faster than "large" ones; they require the provision of multiple 
run-time libraries for compilers, and compiler options to specify 
the required model. This increases the size and complexity of 
compilers. 
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c) Upward compatability of software: this falls into two catagories: 
applications software and operating systems. We consider it vital 
that virtually all applications programs can be transferred directly 
to new machines as they are developed. 

This is not possible with Intel processors: due to the differing 
segmentation schemes of the various processors, programs which are 
directly portable between the 8086 and iAPX286 are almost unheard 
of. It is necessary to re-compile or re-link high level language 
programs available in source form, re-write assembler level code or 
re-purchase software provided by third parties. The extreme case of 
this is the necessity of a complete redesign of Intel's own 
Quicksort benchmark 11111 (appendix D of "An Architectural Contrast"). 

Generally this causes no problems with Motorola programs: there is 
only one change to the application programming model (the "move from 
sr" instruction) and this can be programmed around in the operating 
system. There is only one application program known not to port from 
the original Thor to the Thor 20 model (which uses a 68020 in a 
standard Thor on an 8 bit bus): this are Psion Chess (which uses 
non-standard supervisor mode accesses); a few game programs have 
been described as "unplayable'' due to the higher performance: this 
is not considered to be a real defect! No portability problems have 
occurred between the original Thor and the Thor XVI. 

Operating systems do not need to be immediately portable in the same 
way as applications, but the minimum changes between versions 
reduces the time for conversion and lessens the likelihood of ''bugs" 
being introduced in the conversion process. The iAPX processors' 
vastly differing interrupt and segmentation structures require major 
rewrites of the most critical parts of an operating system: the 
storage manager and scheduler. 

In porting the operating system from the 68008 to the 68020 (the 
largest possible leap at the time) for the Thor 20, only a few 
problems had to be solved: to make use of the 68020's cache, a few 
instructions needed to be added at system reset (to enable the 
cache) and when entering user code (flushing the cache in case of 
invalidation due to i/o operations); the original code to enter 
supervisor state was incompatable with the '020: this was rewritten 
(two instructions) to produce a version compatable with all 
processors; code to emulate the ''move from sr" instruction was 
added; also various timing loops needed adjusting: this was done by 
changing constants in the link file. Extending the operating system 
to make use of the 68881 floating point co-processor needed only two 
areas to be modified: floating point registers needed to be 
preserved and restored for each job, and a simple test needed adding 
to the scheduler loop to test for an interrupt floating point 
operation. 

d) Ease of hardware development: the Motorola non-multiplexed bus is 
considerably easier to design around than the various Intel buses. 
In particular, it has proven possible to use mixed bus widths and 
timings in one system without "clever tricks" such as variable speed 
clocks etc. This has enabled the provision of an easily interfaced, 
moderate speed, 8 bit expansion port on the various models of Thor. 
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e) Ease of operating system design: the 68000 archictecture lends 
itself much more readily to concepts such as multi-tasking, 
windowing, i/o queueing systems and so on than the iAPX 
architecture. Later members of the family, the '286 and '386 have 
had archictural changes made to support multi-tasking, but these 
have been at the expense of incompatibility with earlier processors: 
these changes, in keeping with the general design of the Intel 
processors, have been very specific in function making it difficult 
to use concepts developed for other systems on the devices. The 
Motorola processors, on the other hand, have a generalised interrupt 
management structure which allows programmers flexibility in design 
of operating systems. 

2. Twin Processor Architecture v. DMA Controllers. 

The Thor XVI is designed around two processor boards, the main 
processor board, which uses a 68000 architecture processor and the 
I/O board which contains shared ram and a Motorola MC68B02 8-bit 
microprocessor. This architecture was chosen in preference to a more 
conventional processor plus Direct Memory Access controller for a 
number of reasons: 

a) The main processing and i/o functions are effectively separated, 
thus allowing the separate development of both systems; it has 
therefore been possible to develop and test both subsystems before 
integration was necessary. More importantly with regard to the 
future, it will be possible to develop enhanced processor boards 
independently of the rest of the system; likewise, new or specialist 
i/o functions may be incorporated into the i/o board without the 
need for changes to be made to any processor board design. 

b) Although the raw data transfer rate of the MC68B02 is less than 
that of a OMA controller, it can provide a much higher level of 
"intelligence" to the system. For example, it is capable of 
supporting serial data channel protocols such as x-on/x-off, keeping 
track of mouse movement etc. Other operations such as controlling 
the network could not be performed by a DMA controller; on the 
original Thor, the network was controlled directly by the main 
processor. 

The only devices directly controlled by the main processor are the 
floppy disc and SCSI interfaces: except during relatively rare 
operations such as formatting operations, acceses to these are done 
under interrupt control and happen at a high transfer rate. The CPU 
overhead during transfer is therefore minimised; in fact, by using 
CST's proprietary SCSI interface, the data transfer rate from 
winchester is much higher than an IBM AT using a DMA controller. 

c) The operating system support needed for physical devices is 
reduced as the main processor communicates via standardised i/o 
queues; thus the main processor software to drive the serial and 
parallel ports, and even the sound channel, is identical, reducing 
development cycle times and software maintainance. The same software 
interface is fully applicable to all main processor models, as there 
are no timing dependencies. Adding new interfaces to the i/o board 
or reimplementing certain functions with different devices is also 
straightforward as no main processor software needs changing; at the 
extreme, adding a completely new device would require duplicating an 
existing device driver with a different name. 
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3. Choice of Interfaces. 

A number of interface standards to the "outside world" needed to be 
chosen for the Thor XVI. The criteria placed on the choices were: 

1. Flexibility and ease of use. 
2. Compatibility with existing standards where they exist. 
3. Cost effectiveness. 

The following interface choices were made: 

a) Video output: the Thor XVI uses a 624 line non-interlaced display 
with 64 us timebase, corresponding to the UK TV standard. Two 
outputs are provided: RGBI TTL level with vertical and composite 
synchronisation signals and a composite monochrome signal. These are 
both provided on the same DIN 8 pin audio style connector, the 
pinout being the same as used with common RGBI- monitors with the 
unallocated pin being used for the composite monochrome output. 
Typically, the centre (vertical synch) pin is unused for RGBI 
allowing the use of more easily obtained 7 pin connectors; 
monochrome monitors may be connected via a 3 pin connector. 

The video timing'is generated by the sophisticated Hitachi HD6445 
video controller, which may be programmed to use other screen 
configurations; the operating system already has code for certain 
non-standard configurations: this will be enhanced in due course for 
generality. Because of its flexibility, the HD6445 is the only 
single sourced part used in the Thor XVI: it is expected that a 
second source agreement, probably with Motorola, will appear in due 
course. 

There is currently no provision for television output: a modulator 
card could be provided for the expansion port. Such a card could 
make use of facilities of the HD6445 such as external 
synchronisation (''gen-lock") which are currently unused. 

b) Keyboard: an IBM PC/AT compatible keyboard interface was chosen 
as high quality keyboards to this standard are available from a wide 
range of suppliers at reasonable costs and with customisation for 
language varients. 

c) Parallel port: this printer port is electrically and function 
compatible with the Centronics standard; the mechanical connector is 
a 26 way IDC type, configured similarly to those used in computers 
such as the Acorn BBC Micro as this is a substantially more cost 
effective type of connector. 

d) Serial ports: these conform to the proposed BS 5/8 (8-pin DIN) 
standard. This has the advantages of simpler and more consistent 
interfacing than the RS232 ''standard" and allows the use of readily 
available low-cost audio type connectors and pre-assembled cables. 

e) Network: the network provides an intermediate data speed (100 
kb/s) and is designed to be used with low-cost cabling (e.g. 
telephone twisted pair) over considerable distances (up to approx 
lkm). The 3.Smm jack sockets provided may be used with standard or 
locking plugs which give higher mechanical reliability. 
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f) Floppy disc: the drives selected are 'quarter height' 3.5" drives 
interfaced via a Shugart standard interface. The primary advantages 
of the 3.5" format are the overall compactness of the final machine 
and mechanical reliability of the discs which are housed in a fully 
enclosed plastic package, rather than a card sleeve. This proves 
particulary important when the machine is used in a general 
environment where non computer expert staff are using the system. 

g) SCSI interface: this interface was chosen to the hard disc as it 
is considerably easier to implement than bit stream interfaces such 
as ST506 (INT-0034) or ESDI. It also has a higher data transfer rate 
than ST506 and more general acceptance than ESDI. Being device 
independant, bulk storage devices other than winchester discs may be 
used; these include streaming tape drives, optical disc controllers 
etc. Currently, the largest winchester drive that can be fitted 
within the Thor XVI 3.5" form factor is 100 Mbyte. A total of 8 
devices may be connected: the back panel is castellated to allow an 
SCSI cable to be taken out of the computer. 

h) Audio output: this is an 8 bit a/d converter which drives an 
integrator and hence a simple audio amplifier to the internal 
speaker. This can be driven at up to about lOkb/s which allows 
reasonable sound quality, without attempting to produce a sound 
synthesizer or "games machine''. The audio could be used externally 
if required. 

i) Expansion port: this matches the original Thor and thus the 
Sinclair QL computer's expansion port and is a general purpose, 
medium performance 8-bit interface, allowing the ready 
implementation of additional devices (up to eight with an external 
expansion unit). As well as bus signals, the video signals are 
brought out for use with modulators etc. 

j) Additional ram: this may be added directly to the main processor 
board via three 50 way connectors, which provide slot numbering and 
dynamic ram signals, thus simplifying the design of expansion memory 
units; the provision of the general purpose expansion port allows 
the ram expansion to be of specific design. 

2.4 Mechanical and Ergonomic Design Considerations. 

For maximum ease of use it was evident that a compact single main 
unit incorporating the processor, dual floppies, winchester (if 
fitted), and power supply was required, with seperate keyboard and 
monitor for flexibility. Having chosen an IBM style cream keyboard, 
the styling of the main unit had to match (matching monitors were 
already available from third party manufacturers). 

To ensure the quiet operation of the system, it was decided not to 
fit a fan. This necessitated the use of low power dissipating 
devices: in particular, this dictated the use of a switch mode power 
supply; to minimise heat transfer and possible interference problems 
or safety risk, this is positioned at a rear corner together with 
mains inlet and outlet. 
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To ensure low temperature operation it was necessary to ensure 
generous ventilation. This is possible (though not simple) with a 
plastic case. However, to meet interference regulations it is 
necessary to fit a metal screen inside the case, again causing 
heating problems. A metal chassis would still be required anyway. 
Therefore it was decided to use a metal case to 1a custom design 
using a rounded format with overhang, thus removing any boxiness 
from the appearance. The overhang has incidently proved popular at 
universities and other semi-public institutions as it allows the 
computer to be secured to a desk without fitting clamps over the 
entire unit. 

The floppies are mounted above one another in a pallette, allowing 
alternate manufacturers' devices with different mounting positions 
to be used with only a change in the pallette metalwork. The 
winchester is used without front panel as manufacturer's fittings 
vary; a light emiting diode is fitted to the front panel for use as 
a winchester activity indicator. The rest of the space within the 
unit is allocated to the main processor board with the i/o board 
above at the back where the physical connectors are fitted. 
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INTRODUCTION 

General 
The Thor XVI Series is a comprehensive range of 16/32 b~t ;c~so~al 
computers, all with business software, colour graphics; 
multi-tasking and networking facilities as stand~rd. 

Models Availaole 
The XVI Series includes models ranging from single 3.5~ flc?:Y 
disc machines up to systems with 40 Megabyte high performa~ce 
Winchester hard discs and dual floppies.Additionally, disc:sss 
workstations are available for use with multi-user netwo=~s: 
ie: XVI OF - Intelligent Networking Workstation 

XVI~? - Single Floppy Disc Computer 
XVI 2F - Dual Floppy Disc Computer 
XVI WF - Winchester Computer with Single FlO?PY 
XVI WFF - Winchester Computer with Dual Floppies 

Product 
Thor XVI Series Personal Computers provide the power nee&ed ~or 
modern business and professional applications. 
All models incorporate a 16 bit 68000 main processor with~? to 
6.5 Megabytes of main memory and colour graphics as well as a 
pripheral processor which provides a host of interfaces i~c~~dihg 
serial and parallel communication ports, mouse an8 networking 
interface.Networks may be easily cre~ted using standard low-cost 
cabling to allow the sharing of data·and resources such 2s 
printers between several users. 
An unusual feature of these personal comput~rs is the fully 
multi-tasking operating system which provides a win~owin; 
envirome~t which allows several programs to be run at the s~~2 
time; this is invaluble in those real-world situations ~~2;~ an 
~rgent problem needs solving without completely abandoni~g t~e 
cur=ent activity. 

Processors 
MC6800C: 8M3z 16/32 bit Application Processor 
MC68B02: 2MHz 8 bit Peripheral Processor 

Main Memory 
512 Kb Dynamic RAM. Expandable to 6.SMb. 

Disc Storage 
Floppy Disc Drives; 3.5" 720 Kb (formatted). 
Winchester Hard Disc; 20 or 40 Mb (formatted) 
RAM Drive; Unused main memory may be used for high pe r f oz r.z.r.c a 

temporary storage. 

Graphic Modes 
512 x 256 4 Co our 
250 x 256 8 Co our 
256 x 256 16 Shade Grey Scale 

- l 
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Peripheral Ports 
2 x BS 5/8 bidirectional Serial Ports 
Centronics Parallel Printer Port 
RGB and Monochrome Video Outputs 
Expansion Bus Connector 

Mouse Input 
Network Port 
Keyboard Input 
Mains Outlet fo::- ;,- .,.... ·- _ . .;.... ~ ~.­ 

..:.· ~v .~ •. ..- .._.'-- .•... 

Optional Interfaces 
IEEE-488 GPIB Instrument Bus Interface 
EPROM Programmer 
Additional Floppy Disc Drives {3.5"/5.25") 

Keyboard 
Detachable, low-profile IBM PC/AT style keyboard with 84 keys 
including 10 function keys, 8 cursor movement keys and nume=i~ 
pad. In addition to the standard "international" keyboard la~cut, 
firmware is built into the system to provide a comp~ehens~v2 ~a~se 
of European keyboards; appropriate keytops are available to 
special order. New layouts may be added from disc as requi::-ec. 

Software Included 
PSION Xchange: Archive Database 

Abacus Spreadsheet 
Quill Word Processor 
Easel Business Graphics 
TSL Tutorial System 

ICE Icon Controlled Enviroment 

TDump: Printer Screen Dump 

Disc Utilities: Backup, Convert 

Binary File/Disc Editors: Filed, Disced 

Printer Configeration: 

Programming Systems Available 
Assemblers; 68000 and 68020/68881 
APL C 
Basic 
BCPL 

Forth 
FORTRAN 77 

Lisp 
M ! • ;,-~·-------,.-.;:: 10nLtOrs u~~~~~~L- 

~ J 

Pascal 

Power Reauirements 
Mains 220-250V or 110-l20V 50-60Hz SOW 

· peripherals. 
not including ~o~~=c~ 

Dime~sior.s 
400W x 3300 x SSH (15.75" x 13" x 3.35") 

Weight 
6.6 kb {14.6lb)· 

- ? - 
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MECHANICAL CONFIGURATION 

The Thor XVI Computer is comprised of five modules with adti~io~al 
interconnecting cables, these are: 

(1) Enclosure 
(2) Processor, Printea Circuit Board (PCB) 
(3) Input I Output (I/0), Printed Circuit Board (PCB) 
(4) Power Supply (PS), 40 Watt 
(5) Disc Drives 

The computer hardware is contained on two printed circui~ Dca~6s. 
The main processor, memory, and video display system are cc~~ai~ed 
on the lower board, with a fifty way interconnection to the ~?pe~ 
board. The upper PCB has an independant 8 bit processor to aiicw 
i/o {input and output) functions to be handled intellige~t:y. 

1 ENCLOSURE 

1.1. Dimensions 
The dimensions of the enclosure are approximately 400W x 330~ x 
85H (15.75"x 13" x 3.35") and is assembled from four mai~ pie=es 
as defined by drawings below. 

1.2. Drawings 
Item Drawing Title D.No. 

Base Thor V2 - Base Dl 
•• Thor V2 - Base Mounts D2 
" Thor V2 - Base Vents D3 

Front Thor V2 - Front End Plate D4 
Back Thor V2 - Back End Plate DS 
Cover Thor V2 - Case Cover D6 

1.3. Com2oneP.t Parts of Enclosure. 
No. Item. No off 

1 Base 1 
2 Front end plate 1 
3 Back end plate 1 
4 Cover 1 
5 Thor (screen print) 1 
6 Feet 4 
7 Screws M3x5 Superdrive 17 
8 Screws M3x8 Superdrive 2 
9 Screws M3xl6 Superdrive 6 

10 Nuts M3 2 
11 Screws 6/32 UNC x 1/2" 4 
12 Screws 4/40 UNC x 1/4" 8 
13 Spacers ~3x8 (metal tap) 5 
14 Spacers M3xl0 (metal tap) 1 
15 Spacers M20mrn (metal clear) 2 
16 Loudspeaker 1 
17 Plastic rivets 4 
18 LED & housing 1 

Issue Ma t.e r i.a I 

1 
2 
2 
2 
2 
1 

1.0 IT'"T: Steel 
" .. 
II II 

1. 5 IT~ :::·:\:·21.. 
1.5 mm s·t(22: 
2.0 =-· ii .. ~ i; t: :~,_ :: :;_;_:~Ti .l.h~.~ 

Supplier 

Propak 
II 

" 
II 

J & G Printers 
R.S. 

D.B.Fasteners 

II 

R.S. 
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2.PROCESSOR ?RINTED CIRCUIT BOARD, 

2.1. Dimensious 
The dimensions of the Processor PCB are 223 mm x 148 mm x 1.6 ~~ 
and is a four layer, plated through hole, with solder resis~ o~ 
both sides and component legend printed on the compone~t sid2. 

2.2. Artworks 
The PCB artworks associated with this are: 

Item Artwork D.No. Isst:e 

Tl6-Pro Track, Component Side Tl6.Pro.T.C. 2 
Tl6-Pro Track, Solder side Tl6.Pro.T.S. 2 
Tl6-Pro Power, Pos. sv Tl6.Pro.P.5V. l 

Tl6-Pro Power, Neg. ov Tl6.Pro.P.OV. .l. 

Tl6-Pro Solder Mask, (Negative) Tl6.Pro.SM. - 
Tl6-Pro Component Legend Tl6.Pro.CL. . 
2. 3. Com12onent List 
The components required for assembly of this PCB are: 

No. Item No. off Supplier 7"'l :0 .C' :~v. 1\.'C ~ • 

-------------------------------------------------~---------------- 
1 Thor 16 Processor PCB 1 System P.C. 16 ?ro.2 
2 64 way DIN41612 90deg.Skt 1 RR 2960C2 
3 50 way uns. header (2row) 1 Co nee cs:;::;2:2soosJ 
4 50 way uns header (lrow) 3 Conec CS~ C :. 7. : ( 7 G 5 0 
5 4 way Power supply pins 1 RR 40f:)3,: 
6 IC Skt. 28 way 2 RR 39S:J27 
7 Res. lK l/4W 9 RR 762J72 
8 Cap. lOONF 29 RR 3 2 2 CC,; 
9 Crystal HC18U 16 MHz 1 ECM x:s.c:<:s=.:.~ 

10 IC HD68000P8 1 Impulse 
11 IC HD6445P4 1 Impulse 
12 IC SN74LSOON 1 RR j', "" .•••••. - - ••• 

":~L.j_.J,:., 

13 IC SN74LS74AN 2 RR 4 3 212. ·~~ 
14 IC SN74LS86N 1 RR 432lSl 
15 IC SN74LS153N 5 RR 4322::.{ 
16 IC SN74LS161AN l RR ,1_")-'j";·~ .• -' L. - .. _ .. ..., 

17 IC SN74LS245N 3 RR ~322<S 
18 IC SN74LS597N 2 Online 
19 IC SN74LS646N 1 Online 
20 IC SN74F04N 1 RR 4"~--~ .,j~j.::,Q 

21 IC D41257C-15 16 Impulse 
22 IC PAL - 5,3 1 Online 
23 IC PAL - 6,6 1 Online 
24 IC PAL - 7,4 1 Online 
25 IC PAL - 8,4 1 Online 
26 IC PAL - 9,5 1 Online 
27 IC EPROM 27512 2 Impulse 
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2 Continued 

2.4. Circuit Description of PROCESSOR PCB. 
The 16-bit main processor board is constructed using&~ 8 Mhz 
Motorola MC68000 central processor device, and is fittet ~!~\ 512 
K bytes of dynamic memory, the lowest 32K of which is also ~Est by 
the video display. This board can also carry RAM modules: eit~er 
256:K by 16 or l Megabit by 16 devices, depending on t~-:2 .:.23::.::.::-~d 
total memory in the system. 

2.4.1. Video display. 
An HD6445 video display controlier device is uaed , wi.-c:: t::1e 
standard display formats of 512 by 256 pixels in 4 colours o~ 255 
by 256 pixels in 8 colours, exactly as the present THOR sys ::.~:.-:.. ;.1.n 
additional mode is· available for colour monitors with an Ir,':e~·~2ii.:y 
input, and this alloj~ 16 colours or an extended grey-scaie in 
monochrome. The 'flash' feature of the existing THOR sya~e~ has 
been changed to operate on a pixel by pixel basis rather ~~an tje 
present "tog9le' method. 

rl'he data transfer rate to 
128 Bytes per video line. 
control latch are mapped 
beiow the I/O board. 

refresh the display remains 
The video controlier and 

into the 128 K of the system 

Most serious applications software uses the 85 character ( co:cur 
mode which cannot be displayed properly on a domestic ~2:~vi2io~ 
receiver. There is therefore no provision for a UHF moeu:a~~~- 

The display timing has been corrected, to allow t~2 ~s~ of 
standard monitors with the new machine. This requires~ v~s:t:e 
display period of a maximum of 48 Microseconds alo~s ~~2 v~deo 
line, which corresponds with a pixel clock rate of 10.S7 ~Ez fer 
512 pixels. Using a master clock frequency of 16.CJ ~~z, ane 
dividing by one and a half and two allows the generat!o~ o~ 2n 8 
MHz clock for the 68000, and a 10.67 MHz Video clock, SJ~c~=o~ised 
to the cycle time of the memory. This system leaves : c~t c~ 
three memory ·cycles available for the processor during tj~ ~--S?lay 
period. Video display refresh overhead has been halved c~~?~~at to 
the original THOR, being 33% of the total bus bandwidt~ &Jailajle 
during the display period. There is no overhead during f:~~~ck and 
blanking intervals, or on Eprom accesses, which prod~ces better 
system performance at all times than that of the existiLg 75G~. 

2.4.2. Memory devices. 
The standard 512 K of memory will comprise 16 x 256 K x l 6evices, 
and additiocal modules will be available to extend the ~~s~alled 
ffiemory in 512 Kor 2 megabyte stages. 

All memory shares the same interleaved access timing ae Cssc=~jed 
for the video display, and refresh is automatically car~i~~ cut ~y 
the reading of ~emory by the video display controller. 

2.4.3. Viceo outouts. 
RGBI plus sync, and composite monochrome video o~t?uts are 
provid~~, using a standard DIN 8 way connector. 
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2.4.4. Epro~s. 
Two Eprom sockets are provided, to hold extensions t~ the 
operating system. These will accept either 27256's, or 27512's1 to 
allow a variety of options in the installed firmware. 123~ o~ tte 
system's memory map is reserved for these Devices, be:~~ the 
hardware, at the top of the memory-map. 

2.4.5. Expansion Cards. 
A QL compatible expansion card slot is provided, wi~~ ~a~Gware 
to allow the 68000 processor to emulate the 8-bit accesses ~f ~he 
68008. In this way, it is possible to use existing 9eri?~2=al 
cards in the new machine without modification. An expa~5i0~ &rea 
of 256 KBytes has been allocated, exactly the same as c~ ~te QL, 
allowing external card-cages to decode multiple slots. 

2.4.6. Interconnection between the two boards. 
The interface to the THOR I/O board also uses the 8-b!t e8~6~~1on 
hardware, and the necessary signals plus signal g~o~~~a a~a 
carried by a special long-pinned 50 way connector. Powe~ S~?plies 
connect independantly to both boards using a similar cat:2 :co~ tc 
that in the existing system. 



Thor XVI 0peciiication 

3. INPUT/ OUTPUT PRINTED CIRCUI7 BOARD. 

3.1. Dimensions 
The dimensions of the Input/Output PCB are 245 mm x 13: ~~ x 1.6 
mm and is a two layer, plated through hole, with sol~er ~ssist or 
both sides and component legend printed on the compcne2t s~l2. 

3.2. Artworks 
The PCB a=tworks associated with this are: 
Item Artwork D.No. 

Tl6-IO 
Tl6-IO 
Tl6-IO 
Tl6-IO 

Track,Component Side 
Track,Soloer Side 
Solder Mask, (Negative) 
Component Legend 

Tl6.IO.T.C. 
Tl6.IO.T.S 
Tl6.IO.SM. 
Tl6.IO.CL. 

2 ·, 
L. 

3.3. Component List 
The components required for assembly of this PCB are: 
No. Item off Supplier Ref. Xc 

l THOR - I/O PCB 1 
2 50 Way bottern entry Skt. 1 
3 8 Way 180 deg. DIN Skt. 3 
4 5 Way 180 deg. DIN Skt. 1 
5 3.Smm Jack Skt. switched 2 
6 34 Way uns. straightheader 1 
7 26 Way uns. straightheader 1 
8 2 Way uns. straightheader 1 
9 6 Way power supply pins 1 

10 IC Skts. 28 Way 3 
11 SIL lOK 7 pin 2 
12 SIL lOK 8 pin 1 
13 SIL lK 8 pin 2 
14 Res. 5M6 l/4W 1 
15 Res. l~O l/4W l· 
16 Res. lSOK l/4W 1 
17 Res. lOOK l/4W 1 
18 Res. 43K l/4W 1 
19 Res. 22K l/4W 1 
20 Res. llK l/4W 1 
21 Res. lOK l/4W 10 
22 Res. 6K8 l/4W l 
23 Res. SK6 l/4W 1 
24 Res. 4K7 1/4W 2 
25 Res. lKO l/4W 10 
26 Res. 330R l/4W 2 
27 Res. 75R l/4W 2 
28 Res. lSR l/4W 1 
29 Res. lOR l/4W 2 
30 Diode 1N4148 4 
31 Diode Zener BZX79-C3V3 1 
32 Crystal 32.763KHz 1 
33 Crystal 3.6864MHz HC18 1 
34 Ca?. lOOuf Elec. 16V 3 
35 Cap. 330NF 63V 2 
36 Cap. lOONF 63V 21 

System P.C. 
TOBY 
RS 

l r --;,? 0 ..,._~ v. - 
BSW-:::. 25-C,.:>?;::) 

4 7·3-3~ 3 
RS 473-2~S 
Rendar 
RR 

R322-lOO-<·C 

RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
ECM 
ECM 
RR 
RR 
RR 

-. .,.. ..., -. - - 
_;.,J_;_·,.) .; .i.. 

76L.~25 
7 0 :-: =_: ~- 

762'JS2 

.., :::. ry r: ') c. . ....., ~ •....•.... ..., 
762:J.?3 

- .- .-. - - / ·v L. ·J~')· 
7 (: :-.. 2 :25 
("' ..•.•••• - ,-, ••• "1 v· . .J ••••• '..J .•...• -- 

X32. 76 xcz 
X3.6864:--'.2. __ ::.:; 

-. .... , ••............ - •... 
:;; ~ L · .. .:" -- ,:.. 
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3.3. Component List cont. 
No. I tern off 
-------------------------------------------------------------- 

Supplier 

37 Cap 
38 Cap. 
39 Cap. 
40 Cap. 
41 Cap. 
42 Trans. 
43 Trans. 
44 IC 
45 IC 
46 IC 
47 IC 
48 IC 
49 IC 
50 IC 
51 IC 
52 IC 
5 ":i T"' .., ~'- 
54 IC 
55 IC 
56 IC 
57 IC 
58 IC 
59 IC 
60 IC 
61 IC 
62 IC 
63 IC 
64 Battery 

lONF 63V 2 
4N7 63V l 

33pF 63V 2 
lSpF 63V 1 
5p6 63V 2 

BC327 (PNP) 3 
BC337 (NPN) 4 
MC68B02P 1 
MC686alP 1 
MC68230P8 1 
HM32064-5 1 
HD14618P 1 
WD1772-PH 1 
PAL-4-2 16L8 1 
DAC-08CP 1 
TL072CP 1 
SN74LSOON 1 
SN74LS03N 1 
SN74LS04N 2 
SN74LS05N 1 
SN74LS74AN 3 
SN74LS139N 1 
SN74LS174N 1 
SN74LS245N 3 
SN74LS157N 4 
MC74HC04N 2 
EPROM 27256 2 

lOOmA NICAD 3.6V i 

RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
Impulse 
Pronto 
Online 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
RR 
Impulse 
RR 

:2:: 
22-~ :: 

~(62JO 
446~03 

43215,) 
432153 
432 34 
432 :55 
432~E.4 
1..322 l 
(322 0 

3.4. Circuit Description of Input/ Output PCB. 
This board is an 8-bit memory-mapped peripheral with as~nchrcnous 
handshaking to the main processor board, by which it ~s co~p:e~ely 
controlled. Circuitry on the main processor board e~~l2t2s ~te 3 
bit bus protocol of the 68008~ which allows a st~~da~cised 
interface to be used independant of the actual proc2s30= cevice 
installed. By this method, Byte, Word, and Lo~s ~n=~ data 
transfers will all be accommodated correctly, allo~~~~ ex:sti~g 
software in ROM to run on the main processor. This a: 2.:.' s ..::pp,.::;rc.s 
the use of existing 'QL' compatible expansion car6s except 
memory) in the system. The I/O board is allocated & =2:~tivel~ 
small part (128 K) of the main processor's map, dec~~~C t~ place 
the peripheral hardware and expansion ROM slots a~ ~~e iig~est 
addresses in the system. This allows the short addressi~g ~ode to 
be used to speed up data transfers to the peripheral 62v~c2s. 
Two distinctly different types of device exist on t~is ~o~~6. The 
first group, being directly accessed by the main prcc~sso= fro~ 
the other board, includes the SCSI and floppy disc iLteri202s, the 
two User Eprom sockets, and the real-time clock. The s2~c~~ g~o~p 
of devices, are those under the control of the 633J2 ~~c=sssc=, 
and includes the keyboard interface, Parallel ?~i~~2~ pc~~: 
network interface, serial port, and the audio outp~t syste~. D~ta 
for and from these latter devices is passed betw22~ ~:~=essors 
through a block of dual-ported RAM. 

- 8 - 
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3.5. Directlv Accessed Devices 

3.5.1 Floppy Disc Interface 
This is implemented using a Western Digital WD1772, as ~sed ~n a 
number of our other products. It is well suppor~ed by c~r Existing 
software base. Hardware requirements are simple, beir:g fo:i~ 
open-collector inverters on 'the outputs, and an 8 MP.z r2f2re~ce 
clock input. This clock is also used for the local 2 ~~t 
processor, and is generated on the main processor board. 

Drive-select, data density selection and Motor-on functic~s, are 
handled by a 6 bit latch, which also allows control of the 
interrupts from the WD1772. 

3.5.2. SCSI Interface 
An optional Small Computer Systems Interface is available by 
installing four socketed components, exactly as on the origi~al 
THOR system. This is an extremely cost-effective implementation of 
the SCSI interface, and is more than adequate for use w~th 
winchester disc drives. Three low-cost passive compone~ts are 
included in the assembly of all versions of the circuit-boa~d, 
along with the four sockets, making it simple to install as a 
field upgrade. 

3.5.3. Real-Time Clock 
The same HD146818 device is used a~ in the original THOR system, 
with minor modifications to the chip-enable circuitry, a~d the 
charging circuit for the battery. This d~vice also coct~ins a 
small amount of battery-backed RAM, which will probably be usec to 
save default settings for the system. 

3,5.4. Dual-Ported RAM 
An BK by 8-bit RAM device is used, type HM6264-15, to allcw 
communication between the main CPU on the THOR-16 board and the 
second processor device on the THOR I/O board. Tte seco~d 
processor only uses the data bus during the high part of ~~'s 'E' 
clock cycle, so the RAM is multiplexed between processcrs ;:~r t:r,is 
signal. The main processor gains access to the ce~o~y by 
synchronising with the falling edge of the 'E' cloc~. a~~ 
generating it's own select sequence during the low half of the 
cycle. The memory device used has a minimum cycle time of lSJ ~s, 
so it is fast enough to work correctl~ with upgradel ~ain 
processors at a later date. 
The address bus, chip select and write enable lines a~e &ll 
multiplexed at the same time, a total of 15 lines. This is c2rried 
out with four LS157's. The data bus is buffered f=cG each 
processor at the appropriate time with an LS245. 

3.6. Second Processor and Controlled Devices , 
This is a Motorola MC68B02 device, supported by a 15~ E?rc~ 
containing all the necessary firmware. This processcr ~2s 2n 

internal RAM area of 128 Bytes, which is addres~d in the le~ half 
of the direct-page area. The stack is placed at the upper :isit of 
this RAM area, with the lower part being used for storage of o:ten 
used variables. 

- 9 - 



3.6.3. Audio Output System 
Audio output is provided by a Digital to Analog converter, with an 
integrating network which allows adaptive pulse-code moduiation 
techniques to be used to allow musical and other wavefo=~s to be 
produced under the control of the 68B02. A DAC0800 device is used: 
which has a resolution of 8 bits. Data is presented to t~a DAC at 
a variable sample rate, controlled. by the pr oq r ammac le timer in 
the 68230. A dual operational amplifier device is usec :or the 
integration process, and to drive a two transisto= ou~;~t stage 
for the loudspeaker. 

3.6.4. Keyboard Interface 
The keyboard interface has been totally re-designed co~?a=ed ~o 
that on the existing THOR system, to take advantage of the t 
benefits of being serviced by a dedicated processor. t 
As the data-rate from the keyboard is relatively slov; it is · 
practical to handle both the,clock and data signals w:~h senera: 
purpose lines on the 68230 and 68681 devices unde= software 
control. Two inputs and an output are needed, with a s~all a~ount 
of logic for open-collector buffering on the data line to allow 
independant generation of the signals from either e~a of ~he 
cable. The incoming clock line generates an IRQ interr~pt1 to 
signal the start ·of a transmission. 

Thor XVI Specification~ 

The dual-ported RAM is used as a buffer area for the keybcard, the 
network, the serial port, the parallel printer port, an6 ~he sou~d 
generator, as well as the inter-processor data transfer f~nctio~. 
This processor has IRQ and NMI inputs, and supports & -~ait for 
interrupt mode', which allows exact synchronisation ~c exter~al 
signals. 
The overall timing of a number of system features wil~ ~epend o~ 
the speed of execution of code by this processor, and a certai~ 
amount of degradation is likely, if severai functions ~~e to be 
handled concurrently. For example, the speed of transfe=s throu~h 
the network port will vary, although the actual bit-rate is fixed. 

3.6.1. Parallel Printer Port 
This is implemented using the 'B' port of an MC 68230 cev~ce, and 
the data and handshaking lines are buffered through a~ ~S245 to 
enhance the drive capacity for use with long ribbon cables. 

3.6.2. Mouse Port 
This is implemented using the 'c' port of the 68230, a~d has a 
a-type flip-flop to translate the mouse data into directioa and 
count signals, which are easier to handle. Three butto~s a=e also 
supported. The clock signals from the Mouse connect to two of t~2 
handshaking lines of the 68230. 

3.6.5. Network Port 
A QL compatible network facility is provided, using a prosram.~able 
current source to drive the line, and a transistor as a level 
detector on the input. A diode has been included to p~event 
machines loading the network cable when powered down. Al: existing 
network functions are supported. Termination resista~ce cf the 
line has been reduced to improve the data integrity, anc ~ne lowe~ 
drive impedance allows considerably longer cables to be ~sed. 
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4. POWER SUPPLY 

4.1. Dimensions 
The dimensions of the power supply are approximately 75W x l27D x 
40H mm.(3"xS"xl.6") and is mounted above the enclosure base on 8mm 
standoffs. The standoffs are spaced at 64.8 and 115.6 cente~s. 

4.2. Specification 
Power supplies from two manufacturers have been evaluated and both 
are of the Switched Mode type. The 40 Watt Micro-Switcher 80017-04 
from Computer Products being prefered due to it's extra ca?acity 
(required with Thor XVl's with 40Mb winchester and extra memory}, 
coolness in operation and low profile. 
Copies of both manufacturers specification are in the Appenaix. 

5. DISC DRIVES 
Configurations of the Thor XVI require up to two Floppy Discs and 
a 20Mb or 40Mb Winchester to be mounted within the enclosure. Both 
types of drives are of the 3.5" format. Single or double Floppy 
Disc Drives are mounted in a pallet prior to assembly. 

5.1. Drawings 
Drawing Title D.No.Iss. Material 

Thor XVI-3.5" Floppy Mount D7 2 1. 0 mm Steel 
Thor XVI-3.5" Floppy-external NEC 08 1 n/a 
Thor XVI-3.5" Winchester 20 Mb Rodime 09 1 n/a 
Thor XVI-3.5" Winchester 40 Mb Rodime DlO 1 n/a 
Thor XVI-3.5" Winchester 40 Mb Conner 011 1 n/a 

5.2. Floppy Disc Drives 
The Floppy Disc Drives in the Thor XVI are NEC FD1037. These are 
intended to be used in conjunction with 3.5" double-sided, 
double-density discs contained in~ hare jacket with auto shutter. 
A copy of manufacturers specification is in Appendix 

5.3. Winchester Hard Discs 
A 20 or 40 Mb. 3.5" Winchester, Small Computer System Inte~face 
(SCSI) Hard Disc can be mounted on standoffs withi~ the enclosure. 

\ 
\ 
\ 

, , 
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NEC_~--- 
FDJ037.-\ 

PRODUCT DESCRIPTION 

.2.1 Signal and Pin Assignments 

The physical pi:1 number and signal pin assigr.ments for the FD1037A 
signal connector are outlined below. 

?IN tio. 2 . PI!I No. 34 

PW3 component 
sice 

\ PIN No. 1 

Figure 3.3 Pin Assig~~ent 

I 

- 
I:1put/Output 

Pin Pin S ig:-ial •nou'-/Ou'-;..,,.'"" Sig:12.l :-;27.e ' No. No. Na.ue - ·- I... L;'\,...,.,._ 

I 21 
I 

I R.ESE:.RV:::D - 1 G~D 
' 

N.C 4 I 3 GND : 

DRI\7E S::':L2CT 3 !:-ip•.:t s Lcne L 6 5 GND I - 1 

rxozx Output sic;nal 8 7 GND . 
D?..Iv'E S ::':LECT O Ln put, signal 10 9 GND 

-- 
DRIVE: SELECT 1 Input signal 12 11 GND - -- - 
D?..IV::: SELECT 2 Input sig:1al 14 13 GND 

---- 
MOTO?.. ON Input signal 16 15 GND 
- 

DIRECTION SELECT Input signal 18 17 GND 
- . 

. STEP Input signal 20 19 'GND - 
,fl~RilE D.~T.; Input sig:12.l 22 -, GND L- 

- 
WRITE GATE Input signal 24 23 GND 

-- --- 
TR.ACK 00 Output sic;nal 26 25 GND - - - 
WRITE ?ROTECT Out;i•.it s i c aa L 28 27 GID 

READ D.~TA Outpllt signal 30 29 cxo 
-··-, 

SIDE SELECT Input signal 32 31 GND 

?2.ADY ( DIS:( C:-:.A~,GE) * Output . , ~ • I 33 om s1c;r.;:_ :,., 

~a~le 3.1 Sianal Connector Pin Assia~~ent 

J 
* The DISK C~ANGE signal can be incor?orated as a factory option. 

The READY outupt signal is included in standard s~ecifications. 

- 12 - 



FD/037.J. 
PRODUCT DESCRIPTIOH 

3.2.2 SG-FG Termination 

The FG and SG signals are processed as shown below. 

SG-OFG 
R 

Im;iedance: resistance R = lOOkr.'<±.10'5), C = 0.1 pF 
+30% . C ) FG and SG snort/ooen can be selected as a factory 
-40% ~ 

09tion. 

3.2.3 Power Pin Assignment 

' ' ' 1 ' ' d ' ' "" f th Tne P"-YS .!..C;.a- p i n n•.:rc...:,er a n po ve r p i n ass 1g;1zne:1 •.. s or e 90· .. :er 
connector are outlined below. 

PC board 

8 a 

1 2 3 4 

Figure 3. 4 Phys_i!'.:al Pin Numbers of Power Connecto:::- 

Table 3.2 Power Pin Assignment 

Pin No. I Power Supply 

1 I +5 vcc I 
2 I GND 

3 I GND 

4 I Open 

- 13 - 



THOR XVI REAR PANEL 

r-----, __ 5_ -----~==1-'---""\-- 10 
r-, i - i cso c9o U 

--6---, 

1. ON/OFF SWITCH 

2. MONITOR MAINS SUPPLY SOCKET 

3. MAINS LEAD SOCKET 

4. MOUSE PORT 

5. CASTELATION FOR PERIPHERAL CABLES 

6. PARALLEL PRINTER PORT 

11 

7. KEYBOARD SOCKET 

8. SERIAL ·PORTS 

9. NETWORK PORTS 

10. VIDEO SOCKET 

11. PERIPHERAL EXPANSION SLOT 

Video 

Pin 1: Monochrome 
Pin 2: TTL Red 
Pin 3: TTL Green 
Pin 4: TTL Blue 
Pin 5: TTL Intensity 
Pin 6: Common Ground . \ .s l " 
Pin 7: TTL Composite Sync 
Pin 8: TTL Vertical Sync (Optional) 

Serial Ports l & 2 (SS/8 Standard) 

Pin 1: Data In 
Pin 2: Common Ground 
Pin 3: Data Out 
Pin 4: Primary Handshake In 
Pin 5: Primary Handshake Out 
Pin 6: Secondary HAndshake In 
Pin 7: Secondary Handshake Out 
Pin 8: Auxiliary Power Out (+SV) - 
Kevboard 

Pin 1: Clock In 
Pin 2: Data In 
Pin 3: Not Used 
Pin 4:. Common Ground 
Pin 5: +SV Power Out 

--t-€J3 
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Engineering Change Notice: 1. 2nd December 1988 

Mandatory ueuate to Issue 2/3 ILO Boards. 

"Clock Problem" 

Tt1e following change shall be carried out on all Issue 2/3 Thor I/O 
t,oards, to ~void A statistical problem with the 146818 RTC clock, 
which manifests itself as a randomly changing time, normally after a 
poriod oE running. The change is included in all boards of Issue 4 and 

~ter. 

Th~ory: 

\_.v~ address strobe signal· (CLKAS) is spuriously generated. by the 68000 
interrupt acknowledge cycle, as this generates addresses in the range 
Sfff{fO to $fffffe with FC0-2 all high. The CLKJ\S address is at 
SfffEfx with FCO high, giving the conflict. Later versions of the 
processor board will not generate an 8 bit data strobe (DS8L) if FC0-2 
are high, thus preventing spurious I/O Board activity. 

For correct operation, CLIU\S is always written to, and interrupt 
acknowledge cycles are always reads: therefore, the spurious acc~ss 
can be avoided by gating the signal with RDWL, as shown:- 

Old New 

CLKl\SL --0LJ- CLKAS RDWL 

CLKASL 
CLKAS 

Modification: 

·'-rhis can be achi~v~d by replacing th<;? '04 gate in !C2 by a NOR gate 
from a 71LS02 "piggy ba ck ed " on top as follows:- 

r -ompletely remove pin 2 of IC2 (CLKl\S) and solder a short piece of 
_nsulated wire in the hole. 

O Remove all of the ··02·s pins except 1-3, 7 and 14; bend pins 1 and 3 
upwards and ~in 2· to connect with IC2 pin J. 

O Solder ·02 pins 1'and 14 to IC2 7 and 11 (power); solder ·02 pin 2 
to IC2 pin l {CLIU\S). 

O Solder the wire from IC2 ~in 2 to ·02 pin 1. . 
~Connect a wire from '02 pin 3 to IClO pin 1 (RDWL). 
~Fix label to board marked "EC-1". 



Connecting the Thor XVI to serial devices. 29.6.88 

Old QL compatible equipment may be converted for use 
with the THOR XVI system by changing the plug at the computer 
end of the lead. The table below gives details of this 
change. 

Old QL pin RS 232 pin Colour Use· New BSS/8 pin 

1 7 BLK GND 2 
2 3 WHT TXD 3 
3 2 GRN RXD 1 
4 4 BLU RTS 4 
5 5 RED CTS 5 
6 * ORG +Sv 8 

_ The * in the above table indicates that this signal may 
need to be connected differently to suit the actual serial 
device being used. Many devices will not require it at all. 

Typically the Brother HR-15 requires pins 6 ( DSR ), 8 
CD ), and 9 ( SEL) of the RS-232 plug to be connected 
together and to the orange wire carrying +Sv. 
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Thor. XVI Serial ports 

Command syntax: 

' SER n.p b h Sl S2 z f 1 k 

n: port.number: default SERl 

P= parity: O - odd 
E - even 
M - mark 
S - space 

default - none 

b: bits per byte: 5,6,7,8 
default - with parity set - 7 
default - with no parity - 8 

h: handshake: H - handshake enabled 
I - ignore handshaking 
X - x on/x off with handshaking 
Y - x on/x off no handshaking 

Sl output baud rate: default - system baud rate 

S2 input baud rate: default - primary baud rate 

Sn - 75,110,134/135(134.5),150 
300,600,1200,1800,2000,2400 
4800,9600,19200 

z: protocol: N - newline= CR/LF; AZ=EOF 
C - newline= CR; AZ= EOF 
R - raw data 
Z - raw data; AZ=EOF 
default - N 

f: formfeed suppression: F - no formfeed at end of file 
with protocols N & Conly 
default - do not strip formfeed 

_l: buffer length: number of bytes - default 127 

k: size multiplier: k - 1 kilobyte buffer length 
(n)k - n kilobytes of buffer 
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Thor XVI ARGOS system variables and constants. 

In this text we have included part of the source text from CST used when 
compiling Argos. Obviously this can be very difficult to understand if you 
are not already acquainted with Argos and/or Qdos. We suggest that you refer 
to some of the many decent reference books on Qdos and te technical 
documentation published for the THOR PC I (8). 

The main differences between the Thor XVI and the earlier machines are 
hardware-related. The operating software design principle is to make these 
changes as transparent as possible for the user. Almost all devices have 
been changed, and system variables connected to obsolete devices have been 
removed. Most of the empty areas in the system variables have been used and 
a new system for implementing "user defined sysatem variables" has been 
implemented. 

Notice, that the trap call MT.IPCOM corresponding to the KEYROW function is 
now emulated, making the THOR XVI more compatible with the old Sinclair QL 
than the THOR I was. However, the officially supported way of reading the 
keyboard directly is still through using the new system variables: · 

sv shift 
sv ctrl 
sv alt 
sv num 

These system variables are set when the corresponding keys are pressed. 

sv _ arcnt is now set to -1 when no key is repeating. 
The last pressed normal key is still held in sv arbuf. 
sv_kdown is set if a key is pressed. 

The windowing system can be switched off by setting sv_nowin to a non-zero 
value (0= THor windowing system active, Non zero= Thor windowiung system 
switched off). 

The pointer sv _things points to an "object" list free to use by the users. 
The structure of the list is: 

obj next equ O 
obj_name equ 4 
obj_data equ 8 

* I * I 
* 

next object 
name of object 
any data 

The "name" of the object should be an Argos string (word length followed by 
the characters) of the form : 

"<originator>: <product>: <description>", e.g. 

"DP:Turbo 2.34:Inter pass data" 
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To avoid confusion, Thor International will 
<originator> names. Originators are responsible 
names. 

maintain a register of 
for maintaining product 

Warning : No attempts should be made to poke directly to the screen 
a dresses, as the screen address and size is liable to change on future Th ors 
or even in future revisions of ARGOS. 

If keyboard input is performed while interrupts are disabled (e.g. while 
debugging device drivers etc.), the raw keyboard queue can be polled to 
produce keyboard response. This is done by setting sv svkbd. This is not 
normally set as it can cause slight keyboard jitter effect when the keyboard 
is accessed by io.fbyte, e.g. from Xchange-Quill. 

SuperBaslc : 

The following BASIC keywords are not described in the previous manual: 

SYS VARS 

sets up a special clock 
channel ID, a special 
right hand side of the 
customize the output. 
Removes the clock job by closing its channel. You can 
also remove the clock job normally by using RJOB. 
returns a string giving the current keyboard layout. 
takes a string or name parameter and attempts to change 
keyboard layout to the first one with a name of which 
the parameter is an abbreviation. 
Function that returns the address 

job. If specified without a 
channel is opened in the lower 
screen. A string can be added to 

CLOCK 

NO CLOCK 

LANGUAGE$ 
SET LANGUAGE 

of the system 

TOP WINDOW 
variables. 
performs an sd.topw call on the specified or default 
window channel. This ensures that the window is the 
"topmost" on the screen. 
like WCOPY but without prompting. 
like WCOPY but always overwrites. 

WCOPY F 
WCOPY O 

Input/output device drivers. 

Important : The serial port options have been changed: 

SERnpbhsls2zflk 
n: port number: 1,2. Default 1 
p: parity: o - odd 

e - even 
m - mark 
s - space 
default: none 

b: bits per byte: 5,6,7,8. Default: parity set: 7 
no parity: 8 
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SERnpbhsls2zflk (continued.. ) 
h: handshake: h - handshake on 

i - ignore handshake 
x - XON/XOFF+handshake 
y - XON/XOFF, no handshake 

s1: primary (output) baud rate. Default: system BAUD setting. 
s2: secondary (input) baud rate. Default: primary baud rate. 

Syntax: 
Bn: n=75,110,134.5,150,300,600,1200,1800,2400,4800,9600, 

19200. 
z: protocol: n - Newline=> CR,LF; CTRL z => eof. 

c - Newline=> CR i CTRL z => eof. 
r - Raw. 
z - Raw; CTRL z => eof. 
Default: n (NB! Change from earlier machines). 

f: formfeed suppress: f - no FF at end of file (n,f only) 
Default: FF sent. 

1: buffer length: Default 127 bytes. 
k: turns 1 into Kilobytes. 

The parallel port uses the 'par' driver: 

PARnzflk 

The options are like the ones known from the serial port. 

Memory map 

Please note that there is no fixed memory layout in the Thor XVI. Any 
positions fixed in the current version of the Thor XVI may be changed in a 
future version. In general, there is ROM at the bottom of the memory and RAM 
on top of it. The 

The topmost possible addresses are used for the shared RAM for the 10-board 
(This address can always be found in the system variable sv lob (currently 
it is $FFFF8000). The screen RAM is currently located at $20000 like on the 
older machines. 
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System variables. ARGOS, THOR XVI 

Start adress : SYS VARS 

Note : 1= long word w= word b= byte 

sv ident = 

sv_cheap 
sv_chpfr 
sv free 
sv basic 
sv_trnsp 
sv trnfr 
sv_respr 
sv ramt 

= 
= 
= 
= 
= 
= 
= 
= 

sv rand = 
sv_pollm = 
sv tvmod = 
sv scrst = 
sv mcsta = 
sv_pcint = 
sv_trapped = 

** 6.00 ** 
sv netnr = 

sv i2lst = 
sv_plist = 
sv shlst = 
sv drlst = 
sv ddlst = 
sv_keyq = 
sv_trapv = 

sv_btpnt = 
sv btbas 
sv_bttop = 

sv_jbtag = 
sv_jbmax = 
sv_jbpnt = 
sv_jbbas = 
sv_jbtop = 

sv_chtag = 
sv chmax = 
sv_chpnt = 
sv chbas = 

$000 

$004 
$008 
$00c 
$010 
$014 
$018 
$01c 
$020 

$02e 
$030 
$032 
$033 
$034 
$035 
$036 

$037 

$038 
$03c 
$040 
$044 
$048 
$04c 
$050 

$054 
$058 
$05c 

$060 
$062 
$064 
$068 
$06c 

$070 
$072 
$074 
$078 

* 1 

* 1 
* 1 * 1 Pointer to free area. 
* 1 Pointer to basic area. 
* 1 
* 1 
* 1 
* 1 

* w 
* w 
* b * b Screen status (0 = uninhibited) 
* b Contents of display mode register. 
* b Not Thor XVI! 
* b Set on taking exception. 

* b 

* 1 
* 1 
* 1 
* 1 Pointer to list of device drivers. 
* 1 
* 1 Current keyboard queue (or null). 
* 1 

* 1 
* 1 
* 1 

* w 
* w 
* 1 
* 1 
* 1 

* w Unique tag for channel id (high word) 
* w 
* 1 
* 1 Pointer to base of channel table. 
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sv_chtop = 
sv shift = 
**Thor** 
sv ctrl = 
**Thor** 
sv alt = 
**Thor** 
sv num = 
**Thor** 
sv nowin 
** 4.03 ** 
sv kdown = 
** 4. 12 ** 

sv_caps 
word!) 

= 

sv arbuf 

sv ardel = 
sv_arfrq = 
sv arcnt = 
* sv_cqch = 
sv baud = 
** 6.31 ** 
sv sound = 
sv svkbd = 
** 6.32 ** 
* sv ser1c = 
** 6.31 ** 
* sv ser2c = 
** 6.31 ** 
sv tmode = 
** 6.31 ** 
sv trace = 
** 5.18 ** 
sv csub = 
* sv timo = 
** 6.00 ** 
* sv timov = 
** 6.00 ** 
sv fstat = 
sv_progd = 
sv datad = 
sv_spld = 

sv iob = 
** 6.00 ** 

$07c 
$080 

$082 

$083 

$084 

$085 

$086 

$087 
$088 

$089 
$08a 

$08c 
$08e 
$090 
$092 
$094 

$096 
$097 

$098 

$09c 

$0a0 

$0a1 

$0a2 
$0a6 

$0a8 

$0aa 
$0ac 
$0b0 
$0b4 

$0c0 

* 1 Pointer to top of channel table. 
2*b Shift key flags. 

* b Control key flag. 

* b Alt key flag. 

* b Num lock flag. 

* b Window handling off: QL compatability mode. 

* b Key down flag/counter. 

* b 
* b Caps lock flag (Beware documented as 

* b 
* w Autorepeat buffer; either $00nn or $nnFF 

(alt) 
* w Autorepeat delay before starting (ticks). 
* w Autorepeat PERIOD (ticks). 
* w Autorepeat count. 
* w 
* w Current default baud rate. 

* b Sound status: FF if beeping else 0. 
* b Poll keyboard in console driver for debug 

* 1 Receive channel queue. 

* 1 Receive channel 2 queue. 

* b Transmit mode: bits for explicit baud rates 

* b Special trace mode flag. 

2*w 
* w Timeout for switching transmit mode. 

2*b 

* w Flashing cursor status. 
* 1 Pointer to default program device. 
* 1 Pointer to default data device. 
* 1 Pointer to default spool device. 

* 1 Pointer to I/O board shared ram. 
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sv_jb_fp = 
** 5.21 ** 
sv fsave = 
** 5.21 ** 
sv_fspar = 
** 5.21 ** 

ice dadr = 
ice id = 
* sv mdrun = 
** 6.00 ** 
* sv mdcnt = 
** 6.00 ** 
* sv mddid = 
** 6.00 ** 
* sv mdsta = 
** 6.00 ** 

sv fsdef = 
sv fslst = 
sv tra = 
sv tratb = 
sv_mesag = 
sv kbd 
** 4.02 ** 
sv_kbdq = 
** 4.02 ** 

sv_things = 
sv - 
sv end = 
** 4.05 ** 

$0d0 * 1 Offset of fp save table from (sv_jbase). 

$0d4 * 1 Pointer to fp save area of current job. 

$0d8 * 1 Pointer to default fp save area. 

$0e4 
$0e8 

$0ee * b 

$0ef * b 

$0f0 B*b 

$0f8 B*b 

$100 16*1 
$140 * 1 
$144 * b Translate on flag. 
$145 * b 
$146 * 1 Translate table. 
$14a * 1 Message table. 

$150 * 1 Pointer to circular list of keyboard defns. 

$154 * 1 Pointer to raw keyboard queue. 

$160 * 1 Object list - currently used by Turbo! 

$480 * Top of original QL stack: 

* may be used as ws when interrupts off. 

lob structure. 

jb_len = $00 * 1 Length of job area. 
jb_start = $04 * 1 Start address on activation. 
jb_next = $04 * 1 Next free job area (iff free) 
jb_owner = soa, * 1 Owning job id. 
jb_hold = $0c * 1 Pointer to byte to clear when the 

job is released. 
jb_tag = $10 * w Job's tag. 
jb_prior = $12 * b Accumulated priority. 
jb_princ = $13 * b Priority increment (actual priority). 
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jb_stat = 

jb_rela6 = 
jb_wflag = 
jb_wjob = 
jb_trapv = 

jb_dO = 
jb_d1 = 

jb d7 = 
jb=ao = 
jb_a1 = 

jb_a4 = 
jb_a5 = 
jb_a6 = 
jb_a7 = 
jb_usp = 
jb_sr = 
jb_pc = 
jb_formt = 
** 5.19 ** 
jb_end = 

Yours truly 

$14 

$16 
$17 

$18 
$1c 

$20 
$24 

$3c 
$40 
$44 

$50 
$54 
$58 
$5c 
jb_a7 
$60 
$62 
$66 

$68 

* w Job status: >0 =>no.of ticks to release; 
0 => not suspended; 

-1 => suspended (i/o or 
mt.susjb); 

-2 => waiting for job to finish 
(mt.activ). 

* b -ve if next trap £2/3 is a6 relative. 
* b Set if job waiting on this one's 

completion. 
* 1 Job id of waiting job. 
* 1 Trap redirection vector. 

* 1 Saved dO. 
* 1 Saved d1. 

* 1 Saved d7. 
* 1 Saved aO. 
* 1 Saved a1. 

* 1 Saved a4. 
* 1 Saved a5. 
* 1 Saved a6. 
* 1 Saved a7. 
* 1 Saved stack pointer. 
* w Saved status register. 
* 1 Saved program counter. 
* w Format/vector number of exception. 

* End of job header: start of workspace. 

Ing. Hellmuth Otto Stuven 

Dansof t/Thor International 
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Software Documentation note nr. 881202 THOR XVI 

System release number : 6.37 
1/0 release number : 1.06 (unchanged) 

Date : 7th. December 1988 
Date : unchanged 

Purpose/reason for the release: 

Enhancement of the handling of hard discs and other large capacity SCSI media, and 
correct handling of winx_ devices, where x is larger than 2. 

Description : 

In the THOR XVI ARGOS operating system, the interleaving factor of the hard disc 
has been changed (2: 1) In order to take further advantage of the fast THOR XVI 
processor. As a preparation for the new sub directory file structure the command 
FORMAT has been re-written and greatly enhanced. The syntax of the command is now 

FORMAT "WINd *name' or, 

FORMAT "WIN d _ options* name" 

d : drive number (from 1 to 8) 

options : The options are a sequence of 

IC = Certify the drive before formatting. The certification process reconstructs 
the GUST (growing defect list) table describing the 'bad' sectors and tracks. This 
interleaving factor, different from thefloppy disc QDOS/THOR-8 standard (1:3) 
allows the use of the spare sectors and tracks when formatting the media. Advisable 
after the computer has been transported. 

IF = Fast formatting. No verify is performed. 

IQ = Quick . Only a new map is created. 

IGn = Group (cluster) size, specified in blocks. 
Default value = 16 --> IG16 

/Dn = Directory size, specified in number of groups. 
Default value :» 2 --> /D2 



Example 

FORMAT "winl_/C*Italy" 

Default values 

/Gl6 . , /D2 

According to our experience this gives a good perfomance in most cases. 

If the values specified to /G or /0 are invalid for the drive, err.bp is 
returned. 

\,,,I Please note that the sizes returned by IQ.FORMAT are now long words. 

Important recommendation : 

Before installing the new system roms, it is absolutely necessary to take a forced 
full backup of the all the existing files in your hard disc. 

Use the utility harddisc_catalog in order to generate the two standard files 

o harddisc exp 
o Subdirectories_bas 

Both files are automatically created In raml device. The first is an ASCII editor 
file containing the total list of sub directories and files. The second is a 
SuperBasic program that allows the automatic creation of all subdirectories, 
provided that none of these subdirectories already exist. 

Copy these two flies and the DMU utility to a floppy disc. 

t1ftt11 Use the DMU utility to back up all the files on floppy disc. 

Format the hard disc as described above. 

Run the program Subdirectories_bas. 

Restore the flies from your floppy discs. 

Further enquiries : by fax to Dansof t/THOR International, 045 1 93 82 92 
ooOoo 



THOR XVI Software technical notes Version 6.41/1.07 

Steen Kastoft Hansen 
Copenhagen May l 2th. 1989 

In this document we have included some notes from the source text used by Thorn­ 
ton Design Consultants when compiling ARGOS (1 ). Obviously this can be slightly 
difficult to understand if you are not already acquainted with ARGOS or Qdos (2). 

This document is a provisional supplement to the many reference books on Qdos. We 
hope it will be useful for you while we prepare an ARGOS technical manual. 

Almost all the main differences between the Thor XVI (3) and the earlier machines 
are hardware-related. All device controllers and corresponding drivers have been 
changed, and system variables connected to obsolete devices have been removed. 
Most of the empty areas in the system variables have been used for various pur­ 
poses like implementing a general object list. Enhanced translation for the se- 
rial and parallel ports and an implementation of different keyboard layouts have 
been added. 

(1) A trademark of Thor International Computer Systems I/S, Denmark 
(2) A trademark of Sinclair Research Ltd., UK. 
(3) A registered trademark of Dansoft, Denmark 

System variab1es. 

Please notice, that the trap call mtipcom corresponding to the KEYROW function 
is now emulated, making the TIIOR XVI more compatible with the old QL than the 
THOR-8 was. However, the officially supported way of reading the keyboard di­ 
rectly is still through using the new system variables: 

sv shift 
sv ctrl 
sv alt 

w (one byte for each shift key) 
b 
b 

sv num b 

These variables are set when the corresponding keys are pressed. sv _ arcnt is now 
set to -1 when no key is repeating. The last pressed normal key is still held in 
sv arbuf. 

sv kdown is set if a key is pressed. 

The THOR windowing system can be switched off, resulting in a QL style system, 
by setting sv_nowin to a non-zero value: 

POKE sys_vars + hex('85'), 255 

The THOR windowing system is enabled by : 

POKE sys_vars + hex('85'),0 

The pointer sv _ object points to an "object" list designed for free use by the 
users. Any application needing its own "system variables" should allocate memory 
within the object list, rather than using apparently unused system variables, to 
ensure upwards portability to later versions of Argos. The structure of the list 
is: 

obj_next equ O * 1 next object 
obj_name equ 4 
obj_data equ 8 

* 1 name of object 
* any data 
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The "name" of the object should be an ARGOS string (word length followed by the 
characters) of the form "<originator>: <-product>: <description>", e.g. 

"DP:Turbo 2.34:Inter pass data" 

To avoid confusion, Thor International Computer Systems 1/S will maintain a regi­ 
ster of <originator> names. Originators are responsible for maintaining product 
names. 

If keyboard input is performed while in supervisor mode (e.g. while debugging 
device drivers etc.), keyboard polling can be forced to ensure keyboard response, 
by setting sv _ svkbd. This is normally unset as it can cause a slight keyboard 
jitter effect when the keyboard is accessed by io.fbyte, e.g. from Quill. 

Additions to ThorBasic. 

The ThorBasic programming language is upwards compatible with SuperBasic (1). The 
following ThorBasic keywords are not described in the previous manual or have 
changed syntax and/or functionality: 

NET ID 

Returns the station's network number. 

FSERVE 

Enhanced to allow a continuous log of status messages to be sent to a file or 
device. This log is only suitable for debugging network errors or analysing 
network traffic. For example, 

FSERVE [device_name] 

FSERVE scr_512x120a0x0, FSERVE raal_logfile_exp. 

CLOCK 

Sets up a clock job. If specified without a channel ID (or with channel #0), a 
special channel is opened in the lower right hand side of the screen. This window 
is only suitable for 4 colour mode. An optional string can be added to customise 
the output. This string is used as a format for what is written in the window. 

Any character can be written in the string except $ or %. If one of these charac­ 
ters are encountered in the string, the next character is checked, and the appro­ 
priate selection is made from the following: 

CLOCK [#channel,][string] 

%y or % Y inserts the two digit year. 
Sm or $M inserts the three characters of the month. 
%d or %0 inserts the two digit day of month. 
$d or $0 inserts the three characters of the day of week. 
%h or %M inserts the two digit hour. 
%m or %M inserts the two digit minute. 
%s or %S inserts the two digit second. 

The default string is '$d %d $m %hf'/om/%s ', Notice that a newline should be 
forced by padding out the line with spaces until the end of the line. 
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NO CLOCK 

Removes the special window clock job by closing its channel. The job may also be 
removed by using RJOB. 

SET CLOCK 

Obsolescent. Provided only for compatibility with the THOR-8; the battery backed 
clock is now automatically set by the command SDATE 

SDATE 

The parameters for SDA TE are now checked for reasonable values. An alternative 
syntax has been provided for SDATE to allow the clock to be set directly from a 
numerical variable (e.g. a clock value previously read with DATE). 

SDATE year,month,day,hours,minutes,seconds 

SDATE TO saved date 

LANGUAGE$ 

This function returns a string giving the current keyboard layout. 

SET LANGUAGE 

Takes a string or name parameter and attempts to change keyboard layout to the 
first one with a name of which the parameter is an abbreviation. If the parameter 
is an empty string, the next keyboard layout is selected. Connected to each key­ 
board layout, there is also a National Translation Table (NTI). This is installed 
by using TRA 1. 

SET language 

SET LANGUAGE ' ' 

SYS VARS 

Returns the base address of the system variables. 

LRESPR 

The equivalent of a combined RFSPR, LBYTES, and CALL command. Allocates suffi­ 
cient Resident Procedure Area, loads the file, and calls the start of the area 

LRESPR device name 

REPORT 

Prints the specified error message or the latest error message on the given chan­ 
nel ( or channel # 1 ). 

REPORT [#channel,] [error_code] 

d1 = IO TRAP 

General purpose 1/0 function for users familiar with machine code to access all 
TRAP#3 commands. 
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The function is supplied with the values of the 68000 internal registers to be 
loaded before the trap call, and the value of register D 1 is returned after the 
call. AO is not specified because it is calculated from the channel number 
(default is #1). If 03 is not specified, the value -1 (timeout infinite) is used. 
'Not complete' errors are not reported unless 03 is negative. 

d1=( [#channel,] dO [,d1 [,d.2 [,a1 [,a2 [.d3]]]]] 

The following example leaves the current window sizes and cursor position in the 
variables W, H (for Width and Height of window), :X, Y: 

100 a= ALCHP(8) 
110 dummy= IO TRAP(11,0,0,a) 
120 W ·= PEEK_W(a): H = PEEK_W(a+2) 
130 X = PEEK_W(a+4): Y = PEEK_W(a+6) 
140 RECHP a 

PRINT 

PRINT has been expanded to accept a channel number as a normal print item. This 
makes it possible to print to more than one channel in one PRINf statement. The 
separator after a channel number is always ignored. 

PRINT [ item {separator [item]} ] 

where: 
item ::= #channel Is.exp In.exp I TO n.exp 
separator::=! I , I \ I ; 

For example: 
PRINT 'channel one'\#0,'channel zero'\#2,'channel two' 

INPUT 

INPUT has, like PRINT, been expanded to accept a channel number as a normal input 
item. This makes it possible to input from more than one channel in one INPUT 
statement. The separator after a channel number is always ignored. As before, if 
a variable identifier occurs as an input item, the input channel is read for this 
item; if an expression or a TO construction occurs, these are printed as for 
PRINT. 

where: 
item 
separator 

::= #channel I s.iexp In.exp I TO n.exp 
• ·- 1 I I , .. I · 00- 0 , 0 

INPUT [ identifier I item {separator [ identifier I item]} ] 

OPEN_DIR, OPEN_OVER 

These are additional versions of OPEN, which open a file as a directory or for 
overwrite, in a similar way to FOP_DIR and FOP_OVER 

OPEN_DIR #channel,device_name 

OPEN_OVER #channel,device_na.me 
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CLOSE 

CLOSE with zero parameters now closes all open ThorBasic channels above #2. 

CLOSE [#channel] 

PAUSE 

If a channel is specified to PAUSE (default #0), it now waits for data on that 
channel. 

PAUSE [#channel][,timeout] 

WINDOW 

Now accepts two additional parameters specifying border width and border colour. 

WINDOW width,height,X,Y[,Border width,Border colour] 

TOP WINDOW 

Performs an sd.topw call on the specified or default (#1) window channel. This 
ensures that the window is the "topmost" on the screen and may be accessed. 

WCOPY F 

Like WCOPY but without prompting. 

WCOPY F [#channel,] source_name TO destination_name 

WCOPY O 

Like WCOPY but always overwrites. 

WCOPY [#channel,] source_name TO destination name 

SAVE O file name 

Like SA VE but always overwrites. 

SEXEC O 

Like SEXEC but always overwrites. 

SEXEC_O device_name,start_address,length,data_space 

COPY 

Copies the source files into the destination file. The source files are appended 
to each other in the given order. If the ! is given as final delimiter, the 
destination file is an existing file where the source files appended. For exam­ 
ple: 

COPY source name 1 {,source_name_n} TO destination name 

COPY source name 1 {,source_name_n} ! destination name 
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COPY file1,file2 TO file3 Sets up new file3 containing file1 and file2. 

COPY file1,file2,file3!file4 Appends file1,file2 and file3 to the existing 
file4. 

COPY O 

Like COPY but always overwrites. 

COPY O source_name_1 {,source_name_n} TO destination name 

COPY N 

Like COPY but does not copy file headers. 

COPY N source name 1 {,source_name_n} TO destination name 

DATA USE device name - - 
PROG USE device name 

SPL USE device name 

These commands also support an empty string for device_ name. 

Input/Output Device Drivers. 

Major changes have been made in the serial and parallel drivers. The other 
drivers are now working much faster and more efficient, but from a software point 
of view no changes are apparent. 

In the following, LF is the line feed (or newline) character (decimal 10, hex 
$0a), CR is the carriage return character (13, $0d) and FF is the form feed 
character (12, $0c ). In some applications CTRL Z is used as an end of text 
character (26, $1 a). 
The serial port options have been expanded: 

SER<port><parity><data_bits><handshake><baud_out><baud_in> 
<new_line><translation><form_feed><buffer><k.ilobytes> 

<port> port number 1,2. 
default 1. 

<parity> p: parity: 
0 - odd. 
e - even. 
m - mark. 
s - space. 
default: no parity. 

<data bits> bits per byte: 5,6,7,8. 
default: parity set: 7. 

no parity: 8. 
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Continued Serial port driver .... 

<handshake> 

<baud out> 

<baud in> 

<new line> 

handshake: 
h - handshake on. 
i - ignore handshake. 
x - XON/XOFF+handshake. 
y - XON/XOFF, no handshake. 

primary (output) baud rate. 
Bn: where n can be any of the following values: 
75,110,134.5,150,300,600,1200,1800,2400,4800,9600,19200. 
default: system BAUD setting. 

secondary (input) baud rate. 
Bn: where n can be of the same values as for the primary 
baud rate. 
default: primary baud rate. 

new line conversion protocol: 
n - Newline=> CR,LF; CTRL Z => eof. 
c - Newline=> CR ; CTRL Z => eof. 
r - Raw data. No newline conversion, no eof character. 
z - Raw data. No newline conversion. CTRL z => eof. 
default: raw. 

<translation> translation: 
t - translation according to translation table. 
p - plain. No translation performed. 
default: no newline conversion specified: => t 

newline conversion specified: => p 

<form feed> 

<buffer> 

<kilobytes> 

formfeed suppress. 
f - no FF at end of file. 
default: FF sent if conversion is not raw and last 
character not FF. 

output buffer length: 
_n - where n is the buffer length in bytes (see also 
kilobytes). 
default: 127 bytes. 

k: multiplies numerical value of <buffer> parameter by 1024. 
If <buffer> is unset, buffer size is 1024 

Notice the coupling between the z and t arguments. This means that 'serl ' is 
equal to 'serl rt', whereas 'serl r' is equal to 'serl rp'. The translation table 
used is the one set with the ThorBasic TRA command or the corresponding machine 
code trap call. The format of this translation table is described later. 

Examples of the serial driver options: 

ser2; 7 bits+ even parity; XON/XOFF + normal 
handshake;output at 75 baud; input at 1200 baud; 
conversion of LF to CR; 
translation table used; no form feed at end. 
ser1; 7 bits; no parity; normal handshake; output 
and input at 1200 baud; no conversion; translation 
table used; form feed sent at end. 

ser2exb75b1200cf 

ser7b1200 
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serr 64k ser1; 8 bits; no parity; normal handshake; no 
conversion and no translations used; no form feed 
sent at end. 

The parallel port uses the 'par' driver: 

PAR<new line><trans><fora_feed><buffer><kilobytes> 

<new line> new line conversion protocol: 
n - Newline=> CR,LF; CTRL Z => eof. 
c - Newline=> CR ; CTRL Z => eof. 
r - Raw data. No newline conversion, no eof character. 
z - Raw data. No newline conversion. CTRL Z => eof. 
default=> n. 

<trans> translation: 
t - translation according to translation table is done. 
p - plain. No translation is done. 
default: newline conversion raw: => p 

other newline conversion: => t 

<form feed> formfeed suppress: 
f - no FF at end of file. 
default: FF sent if conversion is not raw and the last 
character not an FF, 

<buffer> output buffer length: 
_n - where n is the buffer length in bytes (see also 
kilobytes). 
default: 127 bytes. 

<kilobytes> k: multiplies numerical value of <buffer> parameter by 1024. 
If <buffer> is unset, buffer size is 1024. 

Notice the coupling between the z and t arguments. This means that 'par' is equal 
to 'parnt', whereas 'parr' is equal to 'parrp'. The translation table used is the 
one set with the ThorBasic TRA command or the corresponding machine code trap 
call. The format of this translation table is described later. 

A couple of examples: 

par_90k 

par rt 

conversion of LF to CR, LF; translation table used; form 
feed sent at end; buffer length 90 kbytes. 
no conversion; translation table used; no form feed sent 
at end. 

National Translation Table format 

On the QL (with MGx ROM) and the THOR-8 a simple (national) translation table was 
supported. This table is still supported on the Thor XVI, but additionally an ex- 
panded National Translation Table (NTT) is supported. This table has the 
following format (given in assembler notation where table, tab 1 etc. are labels 
designating addresses): 

table dc.l $4AFB0001 * Distinguishes the new 
* the old one. 

dc.w tab1-table * Single translates. 
dc.w tab2-table * Complex translates. 
dc.l preamble-table * Sent when channel is 
dc.l postamble-table * Sent when channel is 

table from 

opened. 
closed. 
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tab1 n.c.b 1,2,3, etc ... 255 

* Each value is translated value of entry. * If zero, look up in table 2. 

tab2 dc.b ch1,len1,'text1' * String 'text n' replaces character 
* eh n. 

dc.b ch2,len2,'text2' 

dc.b 
dc.b 

chn,lenn,'textn' 
O,len0,'text0' * Normally last entry will be 0,1,0 

* to allow nulls to be sent 
* untranslated. 

preamble dc.w 
dc.b 

preamble_len 
preamble_chars 

* Standard string format. 

postamble dc.w 
dc.b 

postamble_len 
postamble_chars 

* Standard string format. 

The outgoing character is first translated according to the first table, using 
the character code as index. If the resulting value is a zero, the second table 
is scanned for the proper entry; a string of up to 255 characters may be sent. 
Notice that the preambles and postambles are up to 32767 characters longse they 
are sent when a channel is opened or closed. 

Please note that when receiving, only table 1 is used. The table is scanned 
cyclically starting at the received character's position until a position is 
found containing the received value. The translated value will be this position 
index. 

If the received value is not found in the table, the value itself is used. 
When using the TRA 1 command, a translation table is installed that converts the 
THOR special characters to their standard ISO values as used on most printers. 
SET LANGUAGE also switches between different national translation tables, but 
notice that they are only installed by an explicit TRA I command, even when TRA I 
was previously given. 

Memory layout 

Please remember that there is no fixed memory layout in the THOR XVl Any given 
position may be changed in future revisions and is likely to be different at 
different times even on the same machine. In general, there is a ROM at the 
bottom of the memory and RAM on top of it. The highest possible addresses are 
used for the shared RAM and peripherals of the I/0-board. 

We enclose a file listing all the current system variables and object list. The 
pointer to the Shared I/O RAM board address can always be found in the system 
variable sv_iob (currently it is $FFFF8000). The screen RAM is normally located 
at $20000:$27flf as on previous machines; however this may be moved dynamically 
up to $98000:$9ffif on current hardware and is likely to change on later 
machines. 

Therefore, no attempts should be made to POKE directly to the screen; it is 
always possible to do this safely within an sd.extop call, which has the 
additional advantage of ensuring correct operation within the windowing system. 
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SCSI interface: 

From ARGOS version 6.37 upwards the handling of hard discs and other large media 
devices using the SCSI interface standard has been greatly enhanced. 

A bug concerning the handling of hard disc (winx _) with x number greater than 2 
has been fixed. 

The interleaving factor of 1 :3 has been modified to 1 :2 in order to take 
advantage of the faster THOR XVI processor. This means that the format of the 
previous hard discs is no longer compatible with the new operating system, 
therefore please refer to the Updating procedure mentioned later in this document 
before upgrading the ARGOS and 1/0 ROMS from 6.36 to a later one. 

The operating system has been prepared to receive the planned enhancement of an 
enhanced sub directory structure allowing up to 36 characters file names per sub 
directory. At the present the limitation is a maximum of 36 characters in total 
including sub directory names. 

FORMAT command for the hard disc: 

The short traditional form is : 

FORMAT "win 1 *naille" 

where: 

name is a text string of maximum 10 characters 

The long new form : 

FORMAT "win 1 _ options*na111e" 

where options is a sequence of the following : 

/C Certifying 

Certify the drive before formatting. The certification process reconstructs the 
growing defect list (GLISlj that describes the bad sectors and tracks. This 
option is highly recommended after receiving the machine in order to cope with 
eventual damage during transport. 

IQ Quick formatting 

Only a new map is created. 

/F Fast formatting 

Fast formatting does not perform a verifying. 

/Gn Group size 

The group or cluster size (in blocks) is specified. Default value is 16 blocks 
per cluster = > /G 16 
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{Dn Directory size 

The directory size is defined. the size is specified in number of groups 
(clusters). D efault value = > 2 /02 

By careful selection of values of /On and /Dn a fine tuning of a specifical 
system can be performed. For example in order to obtain the maximum response of a 
system with relatively few files of large size where is important to optimise the · 
time response will have a different combination of /On and (Dn end another system 
with many files of small size. 

According to our experience the foloowing values give a good performance in most 
cases: 

/G16/D2 

Examples: 

FORMAT "win1_/C/G32/D4CCCPALTHOR" 

FORMAT "win1_/CBellaRoma" 

Upgrading from 6.36 ARGOS to a later version: 

The interleving factor of the hard disc has been changed from 1:3 to 1:2 og 
therefore we reccommend the following procedure before of upgrading ROMS from a 
version older than 6.3 7 to a one later than 6.3 7 : 

* Use the utility DMU to make a forced update of all your files on fresh 
formatted floppy discs. 

* use the utility HDcatalog to scan your hard disc. the utility creates two files 
on ram 1 device : 

* A ThorBasic program Sub_directories_bas that must be run 
after formatting and before using DMU to restpre the files. 

* An ASCII file in import format HDfiles_exp that can be used 
as reference of all the files found on the hard disc. 

* Format a floppy disc. Move there the two above mentioned files created by 
HDcatalog and also the program DMU. 

* Install the new ROMS according to the mounting instructions. 

* Format the hard disc FORMAT "win1_/C*YourID". 

* Run the program Sub_directories_bas. 

* Be sure that the system clock has the correct date. 

* Restore the files with the DMU utility. 

* Format a new set of floppy discs and take a complete automatic back up fromyour 
hard disc. 

* Make sure to use DMU every day in order to add the new files. HDcatalog can be 
run regularly. 
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System variables: 

Keys for Thor System Firmware. 

(C) 1987,1988,1989 David Oliver Thornton Design Consultants V 6.41 
Documentation and consistency control by Steen Kastoft Hansen, Dansoft DK. 

* Pure constants 
myself equ 
forever equ 
NOT equ 
ext.b.l equ 
maxint.w equ 

* Characters. 
ascii.tab equ 
ascii. lf equ 
nl equ 
ascii. ff equ 
ascii.cr equ 
ascii.sub equ 
ascii.esc equ 
c.left equ 
c.dleft equ 
c.right equ 
c.dright equ 
c.up equ 
c.down equ 
F .1 equ 
F.2 equ 
F.3 equ 
F .4 equ 
F.5 equ 
F.6 equ 
F.7 equ 
F.8 equ 
F.9 equ 
F10 equ 
F11 equ 

F12 equ 

int_2 equ 
ints_off equ 
sr_user equ 
fp_100.0 equ 

* 
fp_1.0e7 equ 

* 
fp _ 1 . Oe8 equ 

* 

-1 
-1 
$ffffffff 
$ffffff00' 
$7fff 

$09 
$0a 
$0a 
$0c 
$0d 
$1a 
$1b 
$c0 
$c2 
$c8 
$ea 
$d0 
$d8 
$e8 
Sec 
$f0 
$f4 
$f8 
$ea 
See 
$f2 
$f6 
$fa 
$e4 

$e6 

$0200 
$0700 
$dfff 
$08076400 

$08184c4c 

$081b5f60 

* Job id= me. 
* Timeout = indefinate (normally d3). 
* ~OT-x == NOT x. 
* Add to byte to prevent moveq warning. 
* Maximum signed number held in word. 

* Ascii tabulate character. 
* Ascii line-feed character -­ 
*==ARGOS new-line character. 
* Ascii form feed character. 

** 6.31 ** 
** 6.31 ** 

** 6.31 ** 
* Ascii carriage return character.** 6.31 ** 
* Ascii "SUB" character: Az - eof.** 6.31 ** 
* Ascii escape character. ** 6.31 ** 
* Thor cursor left character. 
* Thor delete char left character. 
* Thor cursor right character. 
* Thor delete char right character. 
* Thor cursor up character. 
* Thor cursor down character. 
* Thor function key 1. 
* Thor functio~ key 2. 
* Thor function key 3. 
* Thor function key 4. 
* Thor ~unction key 5. 
* Thor function key 6 (shift F1). 
* Thor function key 7 (shift F2). 
* Thor function key 8 (shift F3). 
* Thor function key 9 (shift F4). 
* Thor function key 10 (shift F5). 
* Thor function key 11 (extended kbd). 

** 6.01 ** 
* Thor function key 12 (shift F11). 

** 6.01 ** 
* Mask for interrupt level 2 in sr. 
* Mask for all interrupts. 
* AND to sr to put into user mode. 
* First long word of floating point 100.0: 
* 2A7 * 0,78125 
* First long word of f.p. 10A7: 
* 2A24 * 0,59607 
* First long word of f.p. 10A8: 
* 2A27 * 0,74511 
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* Error codes. 
err.nc equ -1 
err.nj equ -2 
err.cm equ -3 
err.or equ -4 
err.be equ -5 
err.no equ -6 

err.nf equ -7 
err.ex equ -8 
err.iu equ -9 
err.ef equ -10 
err.df equ -11 
err.bn equ -12 
err.te equ -13 
err.ff equ -14 
err.bp equ -15 
err.fe equ -16 
err.ov equ -18 
err.ni equ -19 
err.re equ -20 
err.bl equ -21 

* 
msg.al equ -22 
msg.sc equ -23 

* Utility vectors 
mm.alchp equ $00c0 
mm.rechp equ $00c2 

* 
ut.errO equ $00ca 
ut.err equ $00cc 
ut.mint equ $00ce 
ut.mtext equ $00d0 

* 
ut.unlnk equ $00d4 

* 
mm.alloc equ $00d8 
mm.lnkfr equ $00da 
io.qset equ $00dc 
io.qtest equ $00de 
io.qin equ $00e0 
io.qout equ $00e2 
io.qeof equ $00e4 
ut.cstr equ $00e6 
ut.scr equ $00c8 
io.serq equ $00e8 
io.serio equ $00ea 
en.date equ $00ec 
en.day equ $00ee 
cn.itohl equ $00fe 
cn.dtoi equ $0102 
bp.init equ $0110 
ca.gtint equ $0112 
ca.gtfp equ $0114 
ca.gtstr equ $0116 
ca.gtlin equ $0118 
bv.chrix equ $011 a 
ri.exec equ $011c 

* Not a (valid) job. 
* Out of memory. 

* Channel not open (io.open: out of 
* channels) 

* Transmission error. 

* Numeric overflow. 

* Bad line. 

* At line. 
* Sectors. 

* Display error message for dO to channel O. 
* Display error message for dO to channel aO. 
* Send integer, d1.w in ASCII to channel aO. 

* Allocate area from a heap. 
* Link area (back) into heap. 
* Set up a queue. 
* Test status of queue. 
* Put byte into queue. 
* Take byte out of queue. 
* Put end of file marker into queue. 
* Compare strings (a6,a0), (a6,a1), algorithm dO. 
* Open screen channel utility. 

* Convert date in d1 to string on a1 stack. 
* From date in d1 get day of week on a1 stack. 
* Convert long integer to hex. 

* Get arguments as ARGOS fps. 
* Get arguments as strings. 
* Get arguments as long integers. 
* Allocate space on RI stack. 
* Execute an f.p. operation. 
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ri.execb equ 
bp.let equ 
io.name equ 

$011e 
$0120 
$0122 

* Execute a list of f.p. operations. 
* Assign Basic variable. 

* Floating point op codes: 
ri.load equ 
ri.store equ 
ri.nint equ 
ri.int equ 
ri. nlint equ 
ri.float equ 
ri.add equ 
ri.sub equ 
ri.mult equ 
ri.div equ 
ri.abs equ 
ri.neg equ 
ri.dup equ 
ri.cos equ 
ri.sin equ 
ri.tan equ 
ri.cot equ 
ri.asin equ 
ri.acos equ 
ri.atan equ 
ri.acot equ 
ri.sqrt equ 
ri.ln equ 
ri. log10 equ 
ri.exp equ 
ri.powfp equ 

$00 
$01 
$02 
$04 
$06 
$08 
$0a 
$0c 
$0e 
$10 
$12 
$14 
$16 
$18 
$1a 
$1c 
$1e 
$20 
$22 
$24 
$26 
$28 
$2a 
$2c 
$2e 
$30 

* ri.load+opcode{< O} load (a6,a4,opcode) to tos. 
* ri.store+opcode{< O} store tos at (a6,a4,opcode) 
* tos => (nearest int to tos).w 
* tos => (int tos).w 
* tos => (nearest long int to tos).l 
* tos.w => tos.f 
* tos, nos => tos+nos 
* tos, nos => tos-nos 
* tos, nos => tos*nos 
* tos, nos => nos/tos 
* tos => abs(tos) 
* tos => -tos 
* tos => tos, tos 
* tos => cos(tos) 
* tos => sin(tos) 
* tos => tan(cos) 
* tos => cot(cos) 
* tos => asin(tos) 
* tos => acos(tos) 
* tos => atan(tos) 
* tos => acot(tos) 
* tos => sqrt(tos) 
* tos => ln(tos) 
* tos => log10(tos) 
* tos => exp(tos) 
* tos, nos => nosAtos 

* System variables. 
sv_ident equ $000 * 1 
sv_cheap equ $004 * 1 
sv_chpfr equ $008 * 1 
sv free equ $00c * 1 Pointer to free area. 
sv_basic equ $010 * 1 Pointer to basic area. 
sv_trnsp equ $014 * 1 
sv_trnfr equ $018 * 1 
sv_respr equ $01c * 1 
sv ramt equ $020 * 1 
sv rand equ $02e * w 
sv _pollm equ $030 * w 
sv_tvmod equ $032 * b 
sv_scrst equ $033 * b Screen status (0 = uninhibited) 
sv_mcsta equ $034 * b Contents of display mode register. 
sv_pcint equ $035 * b Not Thor XVI! 
sv_trapped equ $036 * b Set on taking exception. ** 6.00 ** 
sv_netnr equ $037 * b 
sv_i2lst equ $038 * 1 
sv_plist equ $03c * 1 
sv_shlst equ $040 * 1 
sv_drlst equ $044 * 1 Pointer to list of device drivers. 
sv_ddlst equ $048 * 1 
sv_keyq equ $04c * 1 Current keyboard queue (or null). 
sv_trapv equ $050 * 1 
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sv_btpnt equ 
sv_btbas equ 
sv_bttop equ 
sv_jbtag equ 
sv_jbmax equ 
sv_jbpnt equ 
sv_jbbas equ 
sv_jbtop equ 
sv_chtag equ 
sv_chmax equ 
sv_chpnt equ 
sv_chbas equ 
sv_chtop equ 
sv_shift equ 
sv_ctrl equ 
sv_alt equ 
sv_num equ 
sv nowin equ 

sv_kdown equ 

* 
sv_caps equ 

* 
sv_arbuf equ 
sv_ardel equ 
sv_arfrq equ 
sv_arcnt equ 
sv_cqch equ 
sv_baud equ 
sv_sound equ 
sv svkbd equ 

* sv_ser1c equ 
* sv_ser2c equ 
sv tmode equ 

sv_trace equ 
sv_csub equ 
* sv_timo equ 
* sv_timov equ 
sv_fstat equ 
sv_progd equ 
sv_datad equ 
sv_spld equ 
sv_iob equ 
sv_jb_fp equ 

sv fsave equ 

sv_fspar equ 
ice_dadr equ 
ice_id equ 

* * sv_mdrun equ 
* sv_mdcnt equ 
* sv_mddid equ 
* sv_mdsta equ 
sv fsdef equ 

$054 
$058 
$05c 
$060 
$062 
$064 
$068 
$06c 
$070 
$072 
$074 
$078 
$07c 
$080 
$082 
$083 
$084 
$085 

$086 
$087 
$088 
$089 

$08a 
$08c 
$08e 
$090 
$092 
$094 
$096 
$097 

$098 
$09c 
$0a0 

$0a1 
$0a2 
$0a6 
$0a8 
$0aa 
$0ac 
$0b0 
$0b4 
$0c0 
$0d0 

$0d4 

$0d8 
$0e4 
$0e8 

$0ee 
$0ef 
$0f0 
$0f8 
$100 

* 1 
* 1 
* 1 
* w 
* w 
* 1 
* 1 
* 1 
* w Unique tag for channel id (high word) 
* w 
* 1 
* 1 Pointer to base of channel table. 
* 1 Pointer to top of channel table. 
2*b Shift key flags. **Thor** 
* b Control key flag. **Thor** 
* b Alt key flag. **Thor** 
* b Num lock flag. **Thor** 
* b Window handling off: QL compatability mode. 

** 4.03 ** 
* b Key down flag/counter. ** 4.12 ** 
* b 
* b Caps lock flag (documented as word!) 
* b 
* w Autorepeat buffer; either $00nn or $nnFF (alt) 
* w Autorepeat delay before starting (ticks). 
* w Autorepeat PERIOD (ticks). 
* w Autorepeat count. 
* w 
* w Current default baud rate. ** 6.31 ** 
* b Sound status: FF iff beeping else O. 
* b Poll keyboard in console driver for debug 

** 6.32 ** 
* 1 Receive channel 1 queue. ** 6.31 ** 
* 1 Receive channel 2 queue. ** 6.31 ** 
* b Transmit mode: bits for explicit baud rates 

** 6.31 ** 
* b Special trace mode flag. 
2*w 

** 5. 18 ** 

* w Timeout for switching transmit mode. 
2*b 
* w Flashing cursor status. 
* 1 Pointer to default program device. 
* 1 Pointer to default data device. 
* 1 Pointer to default spool device. 
* 1 Pointer to io board sharded ram. ** 6.00 ** 
* 1 Offset of fp save table from (sv_jbase). 

** 5.21 ** 
* 1 Pointer to fp save area of current job. 

** 5.21 ** 

** 6.00 ** 
** 6.00 ** 

* 1 Pointer to default fp save area. ** 5.21 ** 

* b 
* b 
8*b 
B*b 

16*1 

** 6.00 ** 
** 6.00 ** 
** 6.00 ** 
** 6.00 ** 
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sv_fslst equ 
sv_tra equ 

* 
sv_tratb equ 
sv_mesag equ 

sv kbd equ 

sv_kbdq equ 
sv fonts equ 

fnt_next equ 
fnt_name equ 
fnt_font1 equ 
fnt_font2 equ 
fnt_end equ 
sv_msgs equ 

msg_next equ 
msg_name equ 
msg_table equ 
msg_end equ 
sv_object equ 
sv_end equ 

* 

$140 
$144 
$145 
$146 
$14a 

$150 

$154 
$158 

$00 
$04 
$08 
$0c 
$10 

$15c 

$00 
$04 
$08 
$0c 

$160 
$480 

* Job structure. 
jb_len equ 
jb_start equ 
jb_next equ 
jb_owner equ 
jb_hold equ 
jb_tag equ 
jb_prior equ 
jb_princ equ 
jb_stat equ 

* 
* 
* 
* 
jb_rela6 equ 
jb_wflag equ 
jb_wjob equ 
jb_trapv equ 
jb_dO equ 
jb_d1 equ 
jb_d7 equ 
jb_ao equ 
jb_a1 equ 
jb_a4 equ 
jb_a5 equ 
jb_a6 equ 
jb_a7 equ 
jb_usp equ 
jb_sr equ 
jb_pc equ 
jb_formt equ 
jb_end equ 

$00 
$04 
$04 
$08 
$0c 
$10 
$12 
$13 
$14 

$16 
$17 
$18 
$1c 
$20 
$24 
$3c 
$40 
$44 
$50 
$54 
$58 
$5c 
jb_a7 
$60 
$62 
$66 
$68 

* 1 
* b Translate on flag. 
* b 
* 1 Translate table. 
* 1 Message table. 

* 1 Pointer to circular list of keyboard defns., 
** 4.02 ** 

* 1 Pointer to raw keyboard queue. ** 4.02 ** 
* 1 Pointer to circular list of fount defns:- 

** 6.33 ** 
*** 1 Pointer to next fount definition. ** 6.33 ** 
*** 1 Pointer to name of fount's language. 
*** 1 Pointer to primary fount. 
*** 1 Pointer to secondary fount. 
*** 
* 1 Pointer to circular list of message 

** 6.33 ** 
*** 1 Pointer to next message definition. 
*** 1 Pointer to name of messages's language. 
*** 1 Pointer to message table. 
*** 
* 1 Object list - no longer used by Turbo! 
* Top of original QL stack: ** 4.05 ** 
* may be used as ws when interrupts off. 

* 1 Length of job area. 
* 1 Start address on activation. 
* 1 Next free job area (iff free) 
* 1 Owning job id. 
* 1 Pointer to byte to clear when job released. 
* w Job's tag. 
* b Accumulated priority. 
* b Priority increment (actual priority). 
* w Job status: 

>0 =>no.of ticks to release; 
0 => not suspended; 

-1 => suspended (i/o or mt.susjb); 
-2 => waiting for job to finish (mt.activ). 

* b -ve if next trap #2/3 is a6 relative. 
* b Set if job waiting on this one's completion. 
* 1 Job id of waiting job. 
* 1 Trap redirection vector. 
* 1 Saved dO. 
* 1 Saved d1. 
* 1 Saved d7. 
* 1 Saved aO. 
* 1 Saved a1. 
* 1 Saved a4. 
~ 1 saved as. 
* 1 Saved a6. 
* 1 Saved a7. 
* 1 Saved stack pointer. 
* w Saved status register. 
* 1 Saved program counter. 
* w Format/vector number of exception. ** 5.19 ** 
* End of job header: start of workspace. 
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* Job's floating point save area. 

fp_len equ 
fp_drivr equ 
fp_owner equ 
fp_rflag equ 
fp_fpO equ 
fp_fp7 equ 
fp_fpcr equ 
fp_fpsr equ 
fp_fpiar equ 
fp_frame equ 
fp_save equ 
fp_end equ 

$0000 
$0004 
$0008 
$000c 
$0010 
$0064 
$0070 
$0074 
$0078 
$007c 
$0088 
$0160 

** 5. 19 ** 
* 1 Length of save area. 
* 1 Driver control block to free area. 
* 1 Owning job id. 
* 1 Ptr to byte set on delete: fp job table entry. 
* x Saved fpO. 
* x Saved fp7. 
* 1 Saved control register. 
* 1 Saved status register. 
* 1 Saved instruction address register. 
3*1 Saved Coprocessor Mid-Instruction Stack Frame 
* 1 Micro register save area: $b8 + $20 (for 882) 
* Length of save area. 

* Basic variable offsets. 
bv_start equ 
bv_bfbas equ 
bv_bfp equ 
bv_tkbas equ 
bv_tkp equ 
bv_pfbas equ 
bv_pfp equ 
bv_ntp equ 
bv_nlp equ 
bv_vvbas equ 
bv_vvp equ 
bv_chbas equ 
bv_chp equ 
bv_rtp equ 
bv_lnp equ 
bv_btp equ 
bv_tgp equ 
bv_rip equ 
bv_ssp equ 
bv_ssbas equ 
bv_endpt equ 
bv_linum equ 
bv_stmnt equ 
bv_cont equ 
bv_inlin equ 
bv_sing equ 
bv_vvfree equ 
bv_sssav equ 
bv_comch equ 
bv_nxlin equ 
bv_nxstm equ 
bv_comln equ 
bv_stopn equ 
bv_edit equ 
bv_brk equ 
bv_unrvl equ 
bv_auto equ 
bv_print equ 
bv_edlin equ 
bv_edinc equ 
bv_arrow equ 
bv clock equ 

$00 
$00 
$04 
$08 
$0c 
$10 
$14 
$1c 
$24 
$28 
$2c 
$30 
$34 
$3c 
$44 
$48 
$50 
$58 
$60 
$64 
$64 
$68 
$6c 
$6d 
$6e 
$6f 
$72 
$76 
$84 
$88 
$Ba 
$8b 
$8c 
$8e 
$8f 
$90 
$aa 
$ab 
$ac 
$ae 
$b9 
$e4 

* Start of pointers. 
* 1 Base of Basic buffer. 
* 1 Pointer into Basic buffer. 
* 1 Base of token list. 
* 1 Token list pointer. 
* 1 Program File Base. 
* 1 Program File Pointer. 
* 1 Name table pointer. 
* 1 Name List Pointer. 
* 1 Variable Value area Base. 
* 1 Variable Value area Pointer. 
* 1 Channel table Base. 
* 1 Channel table Pointer. 
* 1 Return table pointer. 
* 1 Line Number Pointer. 
* 1 Parsing BackTrack stack Pointer. 
* 1 Temporary parsing Graph stack Pointer. 
* 1 Arithmetic stack pointer. 
* 1 Saved USER stack pointer. 
* 1 USER System Stack Base (top). 
* End of pointers. 
* w Current line number. 
* b Current statement within line. 
* b Continue processing flag. 
* b Within line flag: <>0: yes; >0: loop; =0: no. 
* b Single line execution flag. 
* 1 Free space in variable value table (heap). 
* 1 Saved sp. 
* 1 Command channel (HO= 0: interactive) 
* w Line number to start after. 
* b Statement (in line) to start after. 
* b Command saved flag. 
* b Stop number. 
* b Program has been edited flag. 
* b Break pending if clear. 
* b Unravel needed flag. 
* b Set if in AUTO/EDIT mode. 
* b Set if printing. 
* w Line number to edit next. 
* w Edit increment. 
* b Terminator: Up(1), Down(-1) arrow, other(O). 
* 1 Clock job window. **Thor** 
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* Trap #0 call. 
t.sv equ $00 

* Trap #1 calls. 

t.mt equ $01 
mt.inf equ $00 
mt.cjob equ $01 
mt.frjob equ $05 
mt.susjb equ $08 
mt.activ equ $0a 
mt.prior equ $0b 
mt.alloc equ $0c 
mt.lnkfr equ $0d 
mt.reres equ $Of 
mt.dmode equ $10 
mt.ipcom equ $11 

command to the ipc: 

ipc.rset equ $00 
ipc.serp equ $02 
ipc.baud equ $03 
ipc.kyrw equ $09 
ipc.beep equ $0a 
ipc.nbep equ $0b 
mt.baud equ $12 
mt.rclck equ $13 
mt.sclck equ $14 
mt.aclck equ $15 
mt.albas equ $16 
mt.alchp equ $18 
mt.rechp equ $19 
mt.lxint equ $1a 
mt. lpoll equ $1c 
mt.lschd equ $1e 
mt.liod equ $20 
mt. ldd equ $22 
mt.rdd equ $23 
mt.tra equ $24 

* Trap #2 calls. 
t.io.man equ $02 
io.open equ $01 
io.old equ $00 
io.share equ $01 
io.new equ $02 
io.overw equ $03 
io.dir equ $04 
io.close equ $02 
io.formt equ $03 
io.delet equ $04 

* Trap #3 calls. 
t.io equ $03 
io.pend equ $00 
io.fbyte equ $01 

* Supervisor mode lever trap. 

* Manager trap. 

* Create job. 
* Force remove job. 
* Suspend job. 
* Activate job. 
* Set job's priority. 
* Allocate space from user heap. 
* Release space to user heap. 
* Remove (entire) resident procedure area. 
* Set or read display mode. 
* Send a 

* Reset machine (no parms; no reply[!]). 
* Serial channel parameter set. ** 6.32 ** 
* Serial channel baud rate set. ** 6.32 ** 
* Read a row of the keyboard (1 parm; 1 reply). 
* Initiate a sound (8 parms; no reply). 
* Kill sound (no parms; no reply). 
* Set baud rate to d1. 
* Read clock into d1. 
* Set clock from d1. 
* Adjust clock by d1 seconds. 
* Allocate Basic area. 

* Remove directory driver. 
* Set translation tables. 

* IO Management traps. 
* Open a channel: d1 = job, aO = name, d3 = mode: 

* Close channel in aO. 
* Format a medium: aO = name. 
* Delete a file: d1 = job(as open!), aO = name. 

* IO traps. 
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io.fline equ 
io.fstrg equ 
io.edlin equ 
io.sbyte equ 
io.sstrg equ 
sd.extop equ 
sd.pxenq equ 
sd.chenq equ 
sd.bordr equ 
sd.wdef equ 
sd.cure equ 
sd.curs equ 
sd.pos equ 
sd.pixp equ 
sd.scrol equ 
sd.pan equ 
sd.clear equ 
sd.clrrt equ 
sd.fount equ 
sd.recol equ 
sd.setpa equ 
sd.setst equ 
sd.setin equ 
sd.setfl equ 
sd.setul equ 
sd.setmd equ 
sd.setsz equ 
sd.fill equ 
sd.point equ 
sd.line equ 
sd.arc equ 
sd.elips equ 
sd.scale equ 
sd.flood equ 
sd.gcur equ 
sd.topw equ 
fs.check equ 
fs.flush equ 
fs.posab equ 
fs.posre equ 
fs.mdinf equ 
fs.heads equ 
fs.headr equ 
fs.load equ 
fs.save equ 
fs.renam equ 
fs.trunc equ 
fs.date equ 
fs.mkdir equ 
fs.water equ 

fs.info equ 

$02 
$03 
$04 
$05 
$07 
$09 
$0a 
$0b 
$0c 
$0d 
$0e 
$Of 
$10 
$17 
$18 
$1b 
$20 
$24 
$25 
$26 
$27 
$28 
$29 
$2a 
$2b 
$2c 
$2d 
$2e 
$30 
$31 
$32 
$33 
$34 
$35 
$36 
$3a 
$40 
$41 
$42 
$43 
$45 
$46 
$47 
$48 
$49 
$4a 
$4b 
$4c 
$4d 
$4e 

$4f 

* Extended screen operation. 
* Enquire screen position and size in pixels. 
* Enquire screen position and size in characters. 
* Set border width and colour. 
* Redefine window. 
* Enable cursor. 
* Disable cursor. 
* Position cursor absolute by characters. 
* Set cursor position by pixels. 

* 
* Pan window. 
* Clear all of window. 
* CLear to right of cursor. 
* Set or reset channel's founts. 
* Recolour window to palette in (a1). 
* Set paper colour. 
* Set strip colour. 
* Set ink colour. 
* Set flash: d1<>0 for flash on. 
* Set underline: d1<>0 for underlining on. 
* Set writing/plotting mode. 
* Set character size and spacing. 
*Filla rectangular BLOCK with a colour. 
* Plot a point. 
* Plot a line. 
* Plot an arc. 
* Draw an ellipse. 
* Set graphics scale. 
* Turn area flood on or off. 
* Set text cursor in graphics coordinates. 
* Bring window to top of pile. ** 4.00 ** 
* Check all pending operations. 
* Flush buffers for file. 
* Position file pointer absolute. 
* Position file pointer relative. 
* Get information about medium. 
* Set file header. 
* Read file header. 
* Load file. 
* Save file. 
* Rename file. 
* Truncate file. 
* Set or read file dates. 
* Convert file into directory. 
* Read watermark field d1 to (a1)+, length d2. 

** 4.00 ** 
* Get file/dev info: (a1)+, length d2; 

** New: ** 6.37 ** 

* Set bits in D1.l to give the following: 

fi.devname equ 
fi.devfree equ 
fi.devsize equ 

$0400 * 10b Device name. 
$0200 *** 1 Free space on device in sectors. 
$0100 *** 1 Size of device in sectors. 

** 
** 
** 
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fi.length equ $0080 *** 1 File length. ** 
fi.keytype equ $0040 ** 2b Access key+ file type. ** 
fi.typinfo equ $0020 ** 8b Type dependent info. ** 
fi.dates equ $0010 ** 31 Update/backup/reference dates. ** 
fi.route equ $0008 *** t network route: n1 ** - 
fi.devnam equ $0004 *** t device name: win1 ** - 
fi.dirnam equ $0002 *** t directory name: user ** - 
fi. filenam equ $0001 *** t file name: letter doc ** 

* Trap #4 call. 
* Make next trap #2/#3 cal-1 a6 relative. 

' 
t.a6 equ $04 

* Heap definitions. 
hp_len equ $00 
hp_drivr equ $04 
hp_next equ $04 
hp_owner equ $08 
hp_rflag equ $0c 
heap_hd equ $10 

* Length of heap area. 
* Manager/device driver for heap etc. 
* Next heap area (relative to hp_len) if free. 
* Owning job. 
* Address to set when area released. 
* Size of heap header. 

* Device driver header: rom drivers. 
dv_next equ 
dv close equ 

$18 
$24 

* Queue structure. 

* Link to next device driver. 
* Address of channel close/block free routine. 

q_eoff equ $00 * b End of file flag (top bit). 
q_nextq equ $00 * 1 Next queue pointer. 
q_end equ $04 * 1 Relative pointer to end of queue. 
q_nextin equ $08 * 1 Relative pointer to next location to enter byte. 
q_nxtout equ $0c * 1 Relative pointer to next location to take byte. 
q_queue equ $10 * 1 Queue's data area. 

* Channel definitions ( aO) . 

ch_len equ 
ch_drivr equ 
ch_owner equ 
ch_rflag equ 
ch_tag equ 
ch_stat equ 
ch_actn equ 
ch_jobwt equ 

$00 
$04 
$08 
$0c 
$10 
$12 
$13 
$14 

* Simple queues ... 
ch_qin equ 
ch_qout equ 
ch_qend equ 

$18 
$1c 
$20 

* 1 Length of channel. 
* 1 Address of driver. 
* 1 Number of owning job. 
* 1 Byte to set when'freed (channel table entry). 
* w Channels tag number. 
* b Status: O=OK, else waiting: -1=abs, $80=a6 rel. 
* b Stored action for waiting job. 
* 1 ID of job waiting for i/o. 

* 1 Input queue. 
* 1 Output queue. 
* 1 End of queues. 

* File System channel definitions (aO). 

fs_next equ $18 * 1 Link to next channel. 
fs_access equ $1c * b Access mode. 
fs acces equ $1c * b Access mode (archaic). 
fs drive equ $1d * b Drive ID. 
fs filnr equ $1e * w File number. 

** 6.38 ** 
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bt_group equ 
bt_filnr equ 
bt block equ 
bt_end equ 
bt.blksiz equ 
bt .. blksiz equ 
bt .. end equ 
bt .. ratio equ 
bt.drive equ 
bt.empty equ 
bt.true equ 
bt.updt equ 
bt.rreq equ 
bt.actn equ 
bt.inuse equ 
bt .. aC(:S equ 
bt .. wreq equ 

$02 
$04 
$06 
$08 
$0200 
9 
3 
6 * 
%11110000 
%00000001 
%00000011 
%00000111 
%00001001 
%00001100 
%00001110 
1 
2 

* w Sector/group etc. number. 
* w Logical file number. 
* w Block number within file. 

*** 
* 
* 
* 

** 6.37 ** Length of file block in memory. 
lg2(bt_blksiz) 
lg2(bt_end) 
lg2(bt_blksiz/bt_end) 

* Drive id= top 4 bits. 
* Bleck is empty. 
* Block is true copy of file. 
* Block is updated. 
* Block is awaiting read. 
* Block activity mask. 
* Block in use mask. 
* Block accessible bit. 
* Block dirty bit. 

* Standard screen driver offsets. 
sd_xmin equ 
sd_ymin equ 
sd_xsize equ 
sd_ysize equ 
sd_borwd equ 
sd_xpos equ 
sd_ypos equ 
sd_xinc equ 
sd_yinc equ 
sd_font equ 
sd_pmask equ 
sd_smask equ 
sd_imask equ 
sd_cattr equ 
sd .. undr equ 
sd .. flsh equ 
sd .. strp equ 
sd .. xor equ 
sd .. hi equ 
sd .. wide equ 
sd .. dbl equ 
sd .. grf equ 
sd_curf equ 
sd_pcolr equ 
sd_scolr equ 
sd_icolr equ 
sd_bcolr equ 
sd_nlsta equ 
sd_fmod equ 
sd_yorg equ 
sd_xorg equ 
sd_scal equ 
sd_fbuf equ 
sd_fuse equ 
sd_linel equ 
sd end equ 

$18 
$1a 
$1c 
$1e 
$20 
$22 
$24 
$26 
$28 
$2a 
$36 
$3a 
$3e 
$42 
0 
1 
2 
3 
4 
5 
6 
7 
$43 
$44 
$45 
$46 
$47 
$48 
$49 
$4a 
$50 
$56 
$5c 
$60 
$64 
$68 

* w Window top left corner. 
* w 
* w Window size. 
* w 
* w Border width. 
* w Cursor position. 
* w 
* w Cursor increment. 
* w 
2*1 Fount pointers. 
* w Paper colour mask. 
* 1 Strip colour mask. 
* 1 Ink colour mask. 
* b Character attributes ... 
* bit: underline mode. 
* bit: flash mode. 
* bit: transparent strip. 
* bit: XOR mode. 
* bit: double height characters. 
* bit: extended width characters. 
* bit: double width characters. 
* bit: graphics positioned characters. 
* b Cursor flag: 0 off, >0 visible, <0 invisible. 
* b Paper colour. 
* b Strip colour. 
* b Ink colour. 
* b Border colour. 
* b New line status (>0 pending, <0 done). 
* b Fill mode (O=off, 1=on). 
* f Graphics y origin. 
* f Graphics x origin. 
* f Graphics scale factor. 
* 1 Fill buffer pointer. 
* 1 User fill buffer pointer. 
* w Line length in bytes. 
* End of screen block/start of keyboard queue. 
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Abreviations used in the description 

of the system variables: 

b 
w 
1 

a byte 
a word (2 bytes) 
a long word (4 bytes) 

Important notice: 

This software upgrade will be regularly sent only to those users who register their name, 
adress, telephone (eventually facsimile) with Thor International Computer Systems J/S. 
registration can be sent to our fax: 

+ 45 33 93 82 92 

or by mail to our adress : 

Thor International computer Systems 1/S 
Raadhusstraede 4B, 4. 
1466 Copenhagen K 
Denmark 

We would be very pleased if you enclose details of your applications. 

Dansoft 

Thor International Computer Systems I/S 

0 0 0 0 0 
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SOFTWARE UPDATE REPORT {SUR) 

Issue date : May 29th. 1989 
ARGOS Version : 6.41 / 1.07 

SUR#82 OK 6.41 

Turtle graphics procedures wrong if channel number is specified.Bug was 
present only in version 6.40. 

SUR#168 OK. 6.41 

MATHS : Trigonometric functions should give exact results when 
presented with special case arguments: 

cos(pi/2) => O not 6E-17 ! 
cot(O) => error 

SUR#225 OK. 6.41 

ALT SysReq no longer changes the keyboard/language layout but instead 
jump (does a Top Window call) to a named job, allowing software houses 
to design a DeskTop application that can be called from any other job. 

The implementation of Alt SysReq key combination is now as follows 

- does a TOP WINDOW to a job named "Alt SysReq" (case dependent). The 
job queue is changed so that by pressing SysReq the user returns to the 
job from where ALT SysReq was pressed from. 

SUR#122 OK. 6.41 

SET LANGUAGE "" now updates all language pointers to the next language 
in the language list. 

SUR#185 OK. 6.41 

Because of the optimization in multiplication routines in 6.40, a 
multiplication by zero may result in a non-clean zero: 

a=O * 2 
if a=O : PRINT "Error" 

SUR#l83 OK. 6.41 

FILL$ destroyed the RI stack when appending to even string in version 
6.40. 

SUR#187 OK. 6.41 

Filenames longer than 36 characters confuses FOPEN, which returns a 
zero status! This error has always been present in QDOS/Toolkits 
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SUR://186 OK. 6.41 

Russian error messages had several mispellings. 

SUR://192 OK. 6.41 

TRA command Russian, Russisk and Greek now uses a table converting 
$80 ... $BF to $60 ... $DF to allow use with down loaded character sets 
or Brother /HP Laser Jet+ laser printers, where codes $80 ... $9F are 
often treated as control codes. 

SUR://191 OK. 6.41 

TRA command. The defults translate table (TRA 1) now works reasonably 
with ISO codes, allowing printers to be set in the appropiate language 
range. 

OK for French, Danish, Spanish, Japanese, German (except paragraph 
character). Swedish OK except for U/u umlaut. Italian fails one grave, 
u and a acute, due to the conflict with French. 

SUR://189 OK. 6.41 

Russisk keyboard. Should match the changes made in the Russian keyboard 
in 6.40. 

SUR://188 OK. 6.41 

PRINT ! formatting in a non screen (width controlled) files causes 
crashes in 6.40. 

SUR://185 OK. 6.41 

Last Line Recall (LLR) function in keyboard driver (invoked by ALT 
ENTER) now treats cursor-up and cursor down like ENTER (i.e line 
separators) to prevent chaos when recalling lines in screen editors, 
Quill etc. 

SUR://195 OK. 6.41 

It is no longer possible to replace reserved words in ThorBasic (IF, 
ELSE, ENDIF, RETurn etc). 

DAN SOFT 

Thor International Computer Systems I/S 

New telephones + 45 33 93 03 47 / 33 93 75 44 / 33 93 75 44 

33 93 82 92 New fax + 45 
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ThorBASIC Commands 

Issue date : Kay 29th. 1989 
ARGOS version : 6.41 / 1.07 

- GRAPHICS - - THORBASIC ERROR TRAPPIIG - - FILE llAIIPULATIOI - - COIVERS 1015 - 

ARC CONTI HUE BGET CHR$ 
ARC R ERLIN BPUT CODE 
CIRCLE ERNUK CLOSE BIN 
CIRCLE R ERR BL EOF BIN$ 
ELLIPSE ERR BH FDAT CDEq 
ELLIPSE R ERR BO FLEN mq 
FILL ERR BP FOPEH HEX 
LIKE ERR DF FOP D IR HEX$ 
LINER ERR EF FOP IN !DEC$ 
HOVE ERR EX FOP REW 
PEN DOWN ERR FE FOP OVER 
PEN UP ERR FF FPOS - DISC l!AIAGEllEIT - 
POINT ERR IU FTYP 
POINT R ERR NC GET FLP SEC 
SCALE ERR HF OPEN FLP START 
TURN ERR NI OPEN DIR FLP TRACK 
TURNTO ERR NJ OPEN IH 

ERR NO OPEH HEW 
ERR OM OPEN OVER - LAIGUAG! llAIAG!l!IT - 

- PROGRAI llAIAG.EllEIT - ERR OR PUT 
ERR OV TRUNCATE LANGUAGE$ 

AUTO ERR RO SET LANGUAGE 
CLEAR ERR TE TRA 
DLINE ERR XP - OPERATIIG SYSTEll l JOBS llAIAGEllEIT - 
EDIT REPORT 
LIST RETRY CALL - SCREEI COllllAIDS - 
LOAD WHEN ERROR EV 
LRUR EX AT 
MERGE EXEC BLOCK 
HRIJH - THORBASIC STRUCTURES - EXEC V BORDER 
m JOBS CHAR IMC 
REN UH DEFine FuNCtion - END DEFine RJOB CHAR USE 
RUN DEFine PROCedure - END DEFine SBYTES CLS sm REPeat - END REPeat SBYTES O CS!ZE 
SAVE O FOR - END FOR SEX EC CURSOR 
STOP SELect OH - END SELect SEXEC O FLASH 

WHEN - ERD WHEN SPJOB IHI 
MODE 

- CLOCI llAIAGE!EIT - OVER 
- llEDIA l FILE llAIAGEllEIT - - OPERAillG SISTEK & llE!ORJ llAIAGEllEIT - PAN 

ADArE PAPER 
CLOCK COPY ALCHP PRINT 
DATE COPY O CLCHP RECOL 
DATE! COPY R CURD IS SCROLL 
DAY$ DATA USE CURS EN STRIP 
HO CLOCK DELETE EXTRAS UNDER 
SDATE DIR FREE KEK WINDOW 
SDATE TO FLP USE 10 TRAP VllON 

FORKAT mm m 
HAKE DIR LRESPR 

- llATR FUICTIOIS - PROG USE PEEK 
RAK USE PEEK L - OTHER COBllAIDS - 

ABS RENAME PEEK W 
ACOS SPL POKE BAUD 
ACOT SPL USE POKE L BEEP 
AS!H sm POKE W BEEPING 
ATAN VIEW RECHP nm cos WCOPY RES PR FILL$ 
COT VCOPY F SYS VARS GO SUB 
DEG WCOPY O TOP VIHDOW GO TO 
EXP WDEL VERI INIEY$ 
!NT WDEL F INPUT 
LN VDIR KEYROV 
LOGIO WIN USE - IETIORI llAIAGIEIT - LEN 
PI WSTAT On GO SUB 
RAD FSERVE PARTYP 
RANDOMISE NET PARUSE 
RHD NET ID PAUSE SIN NFS USE READ SQRT RETRUN m 
WIDTH 



Exceptions on the Thor XVI. 

Address error: Exception code 0. 

Job jj. Exception oat PC= pcpcpcpc -> instruct; SR= srsr 

DO-D7 dOdOdOdO dldldldl d2d2d2d2 d3d3d3d3 d4d4d4d4 d5d5d5d5 d6d6d6d6 d7d7d7d7 
AO-A? aOaOaOaO alalalal a2a2a2a2 a3a3a3a3 a4a4a4a4 a5a5a5a5 a6a6a6a6 a7a7a7a7 

A7 -> codeaddr addrinst srsrpcpc pcpcstck stckstck stckstck stckstck stckstck 

Explanation of stack contents:- 

code: %???? ???? ???r ifcc 

r = read: 1/write: 0 
i = instruction: 1/ data: O 
fee= function codes fc2-fc0: 

OOO: 100: 
001: user data 101: supervisor data 
010: user program 110: supervisor program 
011: 111: interrupt acknowledge 

addr: failed address access. 

inst: first word of current instruction. 

sr: copy of status register. 

pc: copy of program counter; this value is unpredictable as it can be 2 to 
10 bytes past the start of the current instruction; in the case of 
misaligned branches, returns etc, however, the pc's address is in the 
region of the instruction, not the destination. 

stck: remainder of stack. 



THOR XVI UTILITIES: 

Issue date : May 29th. 1989 
ARGOS Version : 6.41 / 1.07 

Dansoft delivers a set of utility programs designed to ease the use of 
the Xchange package and to make easier the use of facilities like the 
screen-dump program ThorDump and installation of the adequate Text 
Printer Driver for Xchange. 

The utilities are normally delivered on two discs : 

UTILOOl 
UTIL002 

Xchange package, Boot-menu program and associated utilities. 
TSL files, Text printer drivers, Graphic printer drivers 

If the user has a THOR XVI with only two floppy disc drives (model FFx), 
it is necessary to build at least two discs : 

Programs Must contain a boot file, a User_configuratoion file, Bmenu, 
the associated utilities, Xchange, Xchange/Xquill help-files, a Graphic 
dump printer driver (GPD), Dump_Dat and usually other alternative Graphic 
dump printer drivers. 

Text&Data Must at least contain a TPD (text printer driver file), an 
Xchange dat file, and usually will also contain one or more alternative 
Xchange=dat files. 

If the user has a THOR XVI with hard disc (model WFFx or VFFx), we 
recommend building two subdirectories, e.g. : 

MAKE_DIR winl_Prog_ 
MAKE DIR winl Data 

The first subdirectory (winl prog) will have the same function as the 
"Programs" disc, while the second-subdirectory (winl_data_) has the same 
purpose as the "Text&Data" disc on a FF configuration. 

USING THE PROGRAHS: 

If you wish to use Xchange you do not necessarily need to use the Boot 
menu system because you can always execute Xchange by saying (assuming 
that the programs are stored on the device defined by the PROG USE 
command): 

EX Xchange Starts Xchange, assigns 50 % of the avaliable free 
memory to Xchange (minimum 64 Kbytes, maximum = free memory less 64 
Kbytes). 

EX Xchange;300 
space. 

Starts Xchange, assigns 300 Kbytes to it as data 

The utilty programs can always be called when needed by saying 

EX <program_name> 

where <program_name> can be one of the following 

Pedit 
Replace_Text 
Printer info 
Thordump 
DiscEditor 

Gedit 
Replace_Thordump 
Catlist 
Fileditor 
Editor 
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USING THE BOOT 11ENU SYSTE11: 

However many customers do prefer to use the user interface program called 
Bmenu (Boot menu program) because it is easier to use and allows access 
to all executable programs and gives the user many other useful 
information. 

Only by using the Bmenu system is it possible to automatically start your 
THOR XVI with a specifical combination of the following 8 system 
parameters 

o Net station number (from 1 to 64). 
o The spooling device, if any (serlf, par_32K, etc.). 
o The data space to be assigned to Xchange. 
o The language/keyboard lkayout to be selected. 
o The baud rate for both serial ports. 
o The use of the built in translation tables. 
o The default device where programs, Xchange help files and 

the graphical printer driver (ThorDump) are to be found. 
o The default device where data/text files are stored and 

loaded, where the text printer driver (Xchange) are to be 
found. 

The following is an example of a User identification file for an english 
customer with a parallel printer that-has a hard disc machine. The user 
wishes to handle large document and database files from Xchange: 

1 
par_32K 
270 
9600 
0 
Intern 
winl xch 
winl data - - 
Updated March 
1:net number 
4:baud rate 

29th. 1989 for Mr. Upton 
2:spooling device 
5:TRA switch 

Sinclair 
3:xchange data space 
6:language/keyboard 

layout 
7:prog_use device 8:data use device 

A similar example for a German user with a floppy disc machine (no hard 
disc), using a serial printer connected to the serial port 1 could be: 

5 
serl 32K 
150 
4800 
1 
Deutsc 
flpl_ 
flp2 
Updated March 
l:net number 
4:baud rate 

29th. 1989 for Herr. Hannes Sell 
2:spooling device 3:xchange data space 
5:TRA switch 6:language/keyboard 

layout 
7:prog_use device 8:data use device 

Note for users who already have a User identification file 
The letters indentifying the keyboard layout/language must now have 6 
letters instead of four as defined in previous versions. 

If the User_identification file does not exist in the device defined by 
the command PROG USE prior to calling the program Bmenu, the program will 
abort after giving an error message. 

THOR XVI utilities, Mav 1989 - 2 - 



If the values read from the User identification do not fit within the 
range of the expected standard values, a prefixed standard value will be 
set up by the program Bmenu. 

A new feature recently introduced in Bmenu allows the presence of empty 
lines in the user identification file. The effect of a blank line in this 
file is to preserve the value manually set by the user. This feature 
allows also the easy use of user defined translation tables (useful when 
printing greek, russian or just using facilities of a laser printer). 

After the program Bmenu has started, it is always possible dynamically 
tom change the values of any of the 8 parameters from ThorBasic, but only 
the following parameters are constantly re-read by the program Bmenu: 

Spooling device 
Baud rate 
Language/Keyboard layout 
Translation table switch 
PROG USE device 
DATA USE device 

SPL command 
BAUD command 
SET LANGUAGE command 
TRA command 
PROG USE command 
DATA USE command 

Warning :If you are using the Russian or the Greek version of Bmenu, do 
not change the language/keyboard layout before starting Bmenu. 

The user can modify the file User_idenmtification by using any ASCII 
editor. For example if you use our ArcEd editor, you could say: 

Ex ArcEd;"nf flp2_User_Identification" 

or from within Arced 

new ;"nf flp2_User_identification 

PRINTING TEXT FROH XCHANGE: 

When Xchange/Xquill is started it will display on the right hand side 
of the start menu: 

DEVICES 
data flp2_ 
help flpl 

The values initially displayed correspond to the values set up by the 
DATA USE and the PROG USE commands or to the values defined in the file 
User-identification (if Xchange/Xquill has been started from Bmenu). The 
user- can at any moment modify these defult set up from within Xchange by 
using the command F3 S (SET). Please note that the modified values will 
not change the PROG USE/DATA USE values. - - 

Xchange uses the device shown as "data" for the following purposes: 

o Loading and Storing text files, opening database files, loading and 
saving screenfiles (archive), loading and saving of Archive program 
files, loading and saving of spreadsheet files, loading and saving of 
graphfiles form Easel, if NO device is specified. 

o Reading all the relevant information that is required for defining the 
printer attached to Xchange as a printing device. 

A very important warning if 
displayed by Xchange at the 
Xchange will automatically use 
pointing to a printer attached 

there is no xchange_dat file on the device 
moment of starting a printing operation, 
an internal plain text printer driver 
to the serial port l! 



Xchange uses the device shown as "help" for 

o Reading the help files called by pressing the function key Fl. 

If the Xchange help files (_hob files) 
displayed by Xchange/Xquill, the message 
continue" will be displayed. 

are not present on the device 
"No help file, press space to 

HOW TO DEFINE AN XCHANGE DAT FILE: 

The user can select one of the already defined Xchange_dat files from the 
disc UTIL002 and store it on the device defined by the 
User identification file with the name Xchange_dat. 

Another alternative is to use the program Pedit to 
one of the Text Printer Drivers (TPD). These TPD's 
file called Printerset dat. 

configure or modify 
are stored within a 

The program Pedit can be called by saying 

EX Pedit ENTER 

or from the Bmenu program by selecting 

3,1 

The program Pedit produces one or more TPD's with the following name 
structure: 

Xchange_dat_<something> 

where <something> is a user defined TPD-identifier, e.g.: 

StarLC24_par 
HL8E_landscape_ser 

INSTALLING XCHANGE_DAT (current TPD): 

The program Replace_Text has the function of 
one TPD and installing the selected one in 
expects to find the TPD. 

helping the user to select 
the device where Xchange 

The program can be called by saying 

EX Replace_Text 

or from the Bmenu by choosing 

3,3 

The program Replace_Text performs the equivalent of the following 
commands : 

DELETE flp2_Xchange_Dat 
COPY flp2_Xchange_dat<something>, flp2_Xchange_Dat 
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INSPECTING THE TPD: 

The most usual problem for the first time user is to perform the printing 
of document files, database files etc correctly by using the adequate TPD 
file. 

The program Printer info will display all the relevant information 
concerning the TPD. This program can be called by saying: 7 

EX Printer info 

or from the bmenu by choosing the item 6. 

USING TRANSLATION TABLES: 

The new structure bf the User Defined Translation Table allows the 
redinition of any of the 255 internal characters of any chosen character 
set to one or up to 255 other characters. 

The most useful application is when using laser printers, which normally 
require a long sequence of control characters in order to use the most 
advanced facilities. 

If the user has designed such a translation table, it can be activated as 
follows 

Let us assume that the compiled version of the Translation table has a 
file size of 956 bytes. 

SET LANGUAGE International 
adress = ALCHP(956) 
LBYTES flpl_TransTable_HL8Laser,adress 
TRA adress 

Deactivation of the translation table 

TRA O 
or 

TRA 1 

if you wish to activate the standard "Epson compatible" translation table 
for a given language. 

THOR XVI utilities, May 1989 - 5 - 



crv- 
TEC'.HNIC'.AL (}lJIDE 



Sinclair QL Preservation Project (SQPP) 

On January 12th 1984 Sir Clive Sinclair presented the Sinclair 
QL Professional Computer in a typical Sinclair-extravaganza 
type launch event at the Intercontinental Hotel, Hyde Park 
Corner, London. This was exactly 12 days earlier than Steve 
Jobs presented the Apple Macintosh. 

The QL is a very good example of an innovative, stylish, 
powerful and overall underestimated product and ecosystem. 
On one hand it failed in the market but on the other hand it 
influenced many developments which ended in many of 
today's computing devices. 

Check out the website https://sinclairql.net/ - The semi-official website related to the 
Sinclair QL Professional Computer. QL forever! 
Urs Konig (aka QLvsJAGUAR) 
https://sinclairql.net/about urs.html 
https://www.youtube.com/QLvsJAGUAR 
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