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PROCESSOR MANUAL




SSZ-80 Processor Board Manual

SSZ-80 Board Description

The Design Ltd. SSZ-80 is a processor board which brings full Z-80 microprocessor power to the $S-50 BUSS. In
addition to the Z-80 microprocessor, the board comes equipped with a 2K RAM monitor, 1K of read/write RAM,
full 65K memory addressing and full vectored interrupt capability. The address, data, and control lines are
buffered and the board supports an additional 14K of ROM or EPROM. The SSZ-80 may be used alone or in con-
junction with the SWTPC MP-A or MP-A2 processor board. Thus software that has already been developed or
purchased for the 6800 processor will not have to be discarded.

The SSZ-80 has a resident 2K ROM monitor. This is a version of the TDL ZAPPLE® monitor which has been
modified for use with the $S-50 hardware configuration. The Zapple monitor is one of the most versatile
monitors available, giving the operator a very powerful debug and executive control system. This monitor pro-
vides 23 commands plus up to 29 additional user defined commands. All I/O routines and assignment of 1/0
devices are handled through the monitor. Since all software that we supply or software purchased from TDL uses
this monitor for its I/O handling, this gives the most powerful I/0 handling and operational capability for a
microprocessor. Further information regarding capability and use of the monitor may be found in the monitor
software section of this manual.

In addition to the 2K ROM monitor, which resides at FO00 to F7FF HEX, the SSZ-80 board will hold 14 K of
ROM or PROM for a total 16K of read only memory on the board. This is divided into two sections. The lower
segment is addressed from hexadecimal BOOO to DFFF. This 12K segment is available for user EPROM (2716’s)
or for future ROM programs to be offered by Design Ltd. The remaining 2K segment is at F800 to FFFF HEX,
and is intended for monitor extensions such as the disk and cassette operating systems which will also be offered
by Design Ltd. in the future. This segment could also be used for user EPROM if desired.

There is 1K of read/write RAM on the board at E000 to E3FF HEX. This memory is intended primarily for user
I/0 routines and user commands and vectors from the monitor. Certain addresses within this 1K block are
reserved for monitor functions, so the monitor RAM usage chart should be checked before changing data within,
or writing programs utilizing, this RAM area.

All addresses from 0000 to AFFF HEX are open and available for user read/write RAM or ROM located on 8S-50
BUSS memory boards.

There is a ten pin interrupt vector input port connector located at the top of the SSZ-80 board. This port is used to
allow an interrupting device to specify the address of the interrupt service routine when the Z-80 processor is
operating in interrupt mode 0 or 2. Using this vector input port with the powerful Z-80 interrupt structure allows
the interrupt service routine to be located anywhere in memory.

Due to the complexity of the Z-80 interrupt structure, the Z-80 CPU technical manual should be studied carefully
before attempting to use interrupts with the SSZ-80. It should be noted, however, that for interrupt Mode 1, non-
maskable interrupt, and non-interrupting modes of operation no connections to the interrupt vector port are
required.

The actual interrupt inputs to the SSZ-80 processor are indentical to those of the SS-50 6800 boards. The IRQ
(interrupt request) and NMI (non-maskable interrupt) lines on the SS-50 mother board thus perform the same
function in interrupting the processor whether the Z-80 or the 6800 processor is active. Existing interrupt
strapping on periphial interface boards will therefore be the same with the SSZ-80 as they are with the 6800
system.



Compatibility with SWTPC Processor Boards

The SSZ-80 is designed to implement full Z-80 processor capability while still allowing continued use of the
SWTPC MP-A or MP-A2 processor boards if desired. This is accomplished via a miniature toggle switch
mounted on the front panel of the computer. When this switch is in the 6800 (down) position, all SSZ-80 board
outputs to the address, data, and control busses are put in the tri-state mode. This allows the 6800 board to take
control of the system. When the switch is in the Z-80 (up) position the situation is reversed and the SSZ-80 board
has control.

When the 6800 processor board is enabled system operation will be exactly as with the 6800 processor only, even
though the Z-80 board may be plugged into the computer.

The only lines which do not have tri-state control are the 5 baud rate output lines, pins 1 through 5 on the 50 pin
edge connector. The SSZ-80 board is supplied with sockets to implement these baud rate outputs should the
SSZ-80 be operated alone in the system. In this case, Option B may be purchased and installed on the SSZ-80
board. Alternatively, the MC14411 baud rate generator IC, the baud crystal, and the SN 7404 baud rate drivers may
be removed from the 6800 CPU board and be installed on the SSZ-80 board. If both CPU boards are to be operated
. together in the system then the baud rate components must be installed on only one of the CPU boards.

SSZ-80 Input/Output Requirements

The MC6800 processor has no independent 1/0 structure for perhipial devices, but rather uses memory addresses
to select the different 1/0 devices. This is called memory-mapped I/0. In the case of the SWTPC computer, the
memory block from 8000 through 8FFF HEX is reserved for I/O transfers. One undesireable effect of this is to
limit contiguous memory in the system to a maximum of 32K bytes.

The Z-80 processor was designed to eliminate this undesireable waste of memory space by creating a separate 256
byte address block specifically for I/O transfers. These 256 locations are referenced by the input and output
instructions of the Z-80 command set. (See the Z-80 technical manual for information regarding the useof these
instruction.) Each of the 256 I/0O locations is called an I/O port and they are addressed from 00 to FF HEX. In
order to utilize the superior I/0 structure of the Z-80 processor it was necessary to make a slight modification to
the §S-50 mother board. With this modification, the same switch that selects the desired processor board also

switches the periphial side of the mother board from memory address space to port address space when the
SSZ-80 board is selected.

In 8§-50 nomenclature, ports 0 through 7 represent card slots in the mother board. Each is selected by four con-
secutive addresses starting at 8000 HEX. Port 0 uses addresses 8000 - 8003, port 1 uses addresses 8004 - 8007, etc.
As mentioned above however, each Z-80 I/O location is called a port, numbered 00 through FF. When using the
Z-80 then, card slot 0 on the periphial side of the mother board is addressed by four Z-80 ports, numbered 0
through 3. Similarly the old port 1 is now selected by Z-80 ports 4 through 7, etc.

It is important to keep these nomenclature differences in mind because when we are talking about Z-80 software
and refer to a port or port number, we will be referring to a single I/O location and not a group of four locations as
in the case of the §S-50 BUSS nomenclature.



System Preparation for Initial Startup

The amount of preparation to effect initial startup is dependent upon the system configuration that the SSZ-80
will be operated in. The simplest system is one in which the SSZ-80 is the only CPU board ever to be used in the
computer. In this case it is only necessary to perform Steps 1 through 3 of the SS-50 motherboard modification
instructions, and to plug the SSZ-80 board into the SS-50 BUSS. However, the baud rate generator components
will have to be installed on the SSZ-80 board in this configuration. This is done by soldering in the baud rate
crystal at XTAL 1, plugging a MC14411 IC into IC socket U11, and plugging a SN7404 IC into IC socket U24 on
the SSZ-80 board. These components may be purchased from Design Ltd. as Option B, or may be removed from
the 6800 processor board.

Note that if the baud rate components are removed from the 6800 CPU board, it will still be possible to operate
the 6800 board if the SSZ-80 is plugged into the SS-50 BUSS at the same time. All of the steps for mother board
modification and the steps for modification of the SWTPC MP-A or MP-A2 CPU board will also have to be
performed in this case.

If it is desired to operate both the 6800 and the SSZ-80 CPU boards in the system then all of the steps for
modification of the motherboard should be performed first. Then the SWTPC MP-A or MP-A2 CPU board
should be inserted into the computer and “powered up” with the Z-80/6800 selection switch in the 6800 (down)
position. The 6800 board should work normally at this time. If not, go over the motherboard modification instruc-
tions again as an error there is the most likely problem.

Next the modifications to the 6800 CPU board should be done. Make sure that you use the proper instruction set
for the version CPU board that you have. Again test the 6800 board for proper operation to be sure that no errors
have occurred. If all is well, you may now plug in the SSZ-80 CPU board. (After removing power from the
system.) With the CPU selection switch still in the 6800 position the 6800 CPU board should continue to operate
normally.

SS§Z-80 Options

There are two jumper locations on the SSZ-80 board. The board is normally supplied with these jumpers not
installed. Jumper 1 is used to connect the buss acknowledge output from the SSZ-80 board to the SS§-50 BA line.
This line would normally be used when doing DMA to let the device requesting DMA know that the buss was
clear for use. Since the 6800 CPU board also has a buss acknowledge output, jumper 1 should not be install on the
SSZ-80 board unless the 6800 BA output has been disabled or the 6800 board is not installed in the system.

Jumper 2 may be used to connect the wait input to the Z-80 to the "UD2" line on the motherboard. This would
allow the use of slow memory or periphial devices with the system. The SS-50 memory board which has slow
devices on it should generate a low on the wait line every time it is addressed. After the necessary time for the
memory to stabilize has elapsed the wait line should be brought back high. The processor will then read or write
-data to the memory addressed. Processor wait states may also be generated for slow I/0 or mterruptmg devices.
Additional information on this can be found in the Z-80 technical manual.



SSZ-80 Initial Startup

Once the necessary preparation has been completed you are ready for initial startup of the SSZ-80 CPU. The most
important factor for successful startup of the SSZ-80 is,the proper setting of the sense switches. These switches,
located at the top edge of the SSZ-80 board, are used to tell the monitorsoftware what the initial hardware inter-
face conditions are. If the switches are in the wrong positions for your hardware configuration the SSZ-80 will not
sign on. If you have a standard SWTPC system with your console device connected to a control interface which is
plugged into periphial card Slot 1 (SS-50 Port 1), then the proper initial sense switch condition is for all 8
switches to'be in the down position. It does not matter if the control interface is a parallel port as used with
MIKBUG (R) or a serial port as may be used with SWTBUG (R); the SSZ-80 will work with either one. If you do
not have a standard SWTPC system then you will have to refer to the I/O handling section of the monitor soft-
ware section of this manual in order to determine what is required for initial startup.

When the above hardware considerations have been determined and met, plug the SSZ-80 board into the
computer and apply power. If the CPU selection switch has been installed, place it in the Z-80 (up) position. Push
the reset switch on the front of the computer and the ZAPPLE monitor will sign on. You are now ready to use
your Z-80 computer system.

Z-80 Sdftware Considerations

As mentioned earlier, the ZAPPLE monitor supplied with the SSZ-80 is one of the most powerful, versatile
monitors available. The interaction that it provides between the operator and the computer goes a long way
towards making it easy for you to become proficient in Z-80 software and computer operation. You should study
the monitor software section of this manual thoroughly and become familiar with all monitor commands and
functions, and how to use them. Merely reading about each command is not enough. “"Play” with them on the
computer until you are sure you know what they can do for you.

If you intend to do much assembly language programming, it is highly recommended that you purchase the TDL
ZAPPLE® text editor and relocating MACRO assembler. This inexpensive software package will give you the
most powerful assembly language software development system available for microprocessor use. A good way to
start familarizing yourself with the Z-80 software is to study the Zapple monitor software source listing in this
manual. It contains a wealth of practical Z-80 programming information. The Z-80 technical manual is an
essential to understanding the Z-80 software. It provides an exact explanation of each of the Z-80 software
instructions.



System Preparation for Initial Startup

The amount of preparation to effect initial startup is dependent upon the system configuration that the SSZ-80
will be operated in. The simplest system is one in which the SSZ-80 is the only CPU board ever to be used in the
computer. In this case it is only necessary to perform Steps 1 through 3 of the SS-50 motherboard modification
instructions, and to plug the SSZ-80 board into the SS-50-BUSS. However, the baud rate generator components
will have to be installed on the SSZ-80 board in this configuration. This is done by soldering in the baud rate
crystal at XTAL 1, plugging a MC14411 IC into IC socket U11, and plugging a SN7404 IC into IC socket U24 on
the SSZ-80 board. These components may be purchased from Design Ltd. as Option B, or may be removed from
the 6800 processor board.

Note that if the baud rate components are removed from the 6800 CPU board, it will still be possible to operate
the 6800 board if the SSZ-80 is plugged into the SS-50 BUSS at the same time. All of the steps for mother board
modification and the steps for modification of the SWTPC MP-A or MP-A2 CPU board will also have to be
performed in this case.

If it is desired to operate both the 6800 and the SSZ-80 CPU boards in the system then all of the steps for
maodification of the motherboard should be performed first. Then the SWTPC MP-A or MP-A2 CPU board
should be inserted into the computer and “powered up” with the Z-80/6800 selection switch in the 6800 (down)
position. The 6800 board should work normally at this time. If not, go over the motherboard modification instruc-
tions again as an error there is the most likely problem.

Next the modifications to the 6800 CPU board should be done. Make sure that you use the proper instruction set
for the version CPU board that you have. Again test the 6800 board for proper operation to be sure that no errors
have occurred. If all is well, you may now plug in the SSZ-80 CPU board. (After removing power from the
system.) With the CPU selection switch still in the 6800 position the 6800 CPU board should continue to operate
normally.

SSZ-80 Options

There are two jumper locations on the SSZ-80 board. The board is normally supplied with these jumpers not
installed. Jumper 1 is used to connect the buss acknowledge output from the SSZ-80 board to the S§-50 BA line.
This line would normally be used when doing DMA to let the device requesting DMA know that the buss was
clear for use. Since the 6800 CPU board also has a buss acknowledge output, jumper 1 should not be install on the
SSZ-80 board unless the 6800 BA output has been disabled or the 6800 board is not installed in the system.

Jumper 2 may be used to connect the wait input to the Z-80 to the "UD2" line on the motherboard. This would
allow the use of slow memory or periphial devices with the system. The $S-50 memory board which has slow
devices on it should generate a low on the wait line every time it is addressed. After the necessary time for the
memory to stabilize has elapsed the wait line should be brought back high. The processor will then read or write
-data to the memory addressed. Processor wait states may also be generated for slow I/0 or mtetruptmg devices.
Additional information on this can be found in the Z-80 technical manual.



SSZ-80 Initial Startup

Once the necessary preparation has been completed you are ready for initial startup of the SSZ-80 CPU. The miost
important factor for successful startup of the SSZ-80 is,the proper setting of the sense switches. These switches,
located at the top edge of the SSZ-80 board, are used to tell the monitor'software what the initial hardware inter-
face conditions are. If the switches are in the wrong positions for your hardware configuration the SSZ-80 will not
sign on. If you have a standard SWTPC system with your console device connected to a control interface which is
plugged into periphial card Slot 1 (§S-50 Port 1), then the proper initial sense switch condition is for all'8
switches to be in the down position. It does not matter if the control interface is a parallel port as used with
MIKBUG (R) or a serial port as may be used with SWTBUG (R); the SSZ-80 will work with either one. If youdo
not have a standard SWTPC system then you will have to refer to the I/O handling section of the monitor soft-
ware section of this manual in order to determine what is required for initial startup.

When the above hardware considerations have been determined and met, plug the SSZ-80 board into the
computer and apply power. If the CPU selection switch has been installed, place it in the Z-80 (up) position. Push
the reset switch on the front of the computer and the ZAPPLE monitor will sign on. You are now ready to use
your Z-80 computer system. )

Z-80 Software Considerations

As mentioned earlier, the ZAPPLE monitor supplied with the SSZ-80 is one of the most powerful, versatile
monitors available. The interaction that it provides between the operator and the computer goes a long way
towards making it easy for you to become proficient in Z-80 software and computer operation. You should study
the monitor software section of this manual thoroughly and become familiar with all monitor commands and
functions, and how to use them. Merely reading about each command is not enough. “Play” with them on the
computer until you are sure you know what they can do for you.

If you intend to do much assembly language programming, it is highly recommended that you purchase the TDL
ZAPPLE® text editor and relocating MACRO assembler. This inexpensive software package will give you the
most powerful assembly language software development system available for microprocessor use. A good way to
start familarizing yourself with the Z-80 software is to study the Zapple monitor software source listing in this
manual. It contains a wealth of practical Z-80 programming information. The Z-80 technical manual is an
essential to understanding the Z-80 software. It provides an exact explanation of each of the Z-80 software
instructions. "



If it is desired to operate the SSZ-80 processor board in the SWTPC computer while the MP-A processor board is
installed, there are several minor modifications which must be preformed. The purpose of these modifications is
to allow the 6800 CPU to totally release all address, data, and control lines on the mother board whenever the
6800 is in the “halt” mode. This is necessary so that the Z-80 processor will have full control when it is enabled.

The halt line on the mother board of the SWTPC computer controls which CPU card will be active at any given
time. When the halt line is high, the 6800 processor is enabled and all Z-80 outputs are floating. When the halt
line is low the situation is reversed and the 6800 board outputs are floating. The halt line is called “BUSS

Modifications to Early SWTPC CPU Boards

REQUEST"” on the SSZ-80 board.

Ll

10.
11.

12.

NOTE: This modification will not allow direct reset of the 6800 processor board from the reset line of the
mother board during a “WAI" instruction. Pin 40 of the MC6800 must be grounded directly in order to

Locate IC-12 and IC-16 on the 6800 board.
Cut the trace on the solder side of the board between IC-12 Pins 4 and 5.
Cut the trace on the component side of the board between IC-16 Pins 10 and 13.

On the solder side of the board, connect a short jumper wire (approximately 1” long)
to IC-16, Pin 13.

On the solder side of the board, connect another short jumper (1” long) to IC-12,
Pin 4.

Connect the free ends of both of the jumper wires installed in Steps 4 and 5 to IC-12,
Pins 1 and 2.

Remove Pins 14 and 15 of IC-7 from the circuit board or IC socket. Bend these pihs
away from the body of the IC for use in Steps 8 and 9.

On the component side of the board, connect a wire from Pin 15 of IC-7 to the
wide trace going from Pin 1 of IC 6 to Pin 15 of IC-5.

On the component side of the board, connect a wire from Pin 14 of IC-7 to Pin 40 of
IC-1, the MCG6800. (Second trace from top of board, component side.)

Cut the trace at Pin 9 of the 50 pin edge connector from the rest of the board.

On the solder side of the board, connect a wire from IC-7, Pin 13 to Pin 9 of the 50 pin
edge connector. (Pin 9 is the reset line.)

Solder a 4.7K resistor from Pin 14 of IC-20 at C-14, to the trace coming from Pin 40 of
IC-1, the MCG6800. Do this on the component side of the board.

reset the CPU in such instances.



If it is desired to operate the SSZ-80 processor board in the SWTPC computer while the MP-A2 processor board
is installed, there are several minor modifications which must be preformed. The purpose of these modifications
is to allow the 6800 CPU to totally release all address, data, and control lines on the mother board whenever the
6800 is in the "halt” mode. This is necessary so that the Z-80 processor will have full control when it is enabled.

The halt line on the mother board of the SWTPC computer controls which CPU card will be active at any given
time. When the halt line is high, the 6800 processor is enabled and all Z-80 outputs are floating. When the halt
line is low the situation is reversed and the 6800 board outputs are floating. The halt line is called “BUSS

Modifications to Later SWTPC CPU Boards

REQUEST” on the SSZ-80 board.

1.

7.
8.
9.

NOTE: This modification will not allow direct reset of the 6800 processor board from the reset line of the
mother board during a "WAI" instruction. Pin 40 of the MC6800 must be grounded directly in order to

Locate IC-10 and IC-11 and cut the trace on the component side of the board between
these two IC’s. This trace runs from Pin 15 of IC-11 to the ground plain located under
the body of IC-10.

. Solder a short wire jumper from Pin 15 of IC-11 to Pin 1 of IC-11. Do this on the solder

side of the board.

. On the solder side of IC-5, cut the ground plane from Pins 12 and 14. Do this so that

Pins 12 and 14 are disconnected from each other and ground. (Refer to PC overlay for
ground plane.) ' :

. Locate IC-11 Pin 3 on the solder side of the board. Cut the trace (dn solder side) that

runs from IC-11 Pin 3 to IC-14 Pin 5.

. Solder a jumper wire (approximately 4” long) from IC-11 Pin 3 to IC-5 Pin 12. Do this

on the solder side of the board.

. Solder a jumper wire (approximately 4” long) to the trace going from IC-14Pin 5 (cut

in Step 4) to IC-5 Pin 11. Do this on the solder side of the board.

Cut the trace from IC-1 Pin 40 to IC-6 Pin 14 on the solder side of the board.
Solder a jumper wire from IC-6 Pin 14 to IC-5 Pin 14 on the solder side of the board.
Solder a jumper wire from IC-5 Pin 13 to IC-1 Pin 40 on the solder side of the board.

reset the CPU in such instances.



Modifications to SWTPC Mother Boards

The following modifications must be preformed on the MP-B mother board in order to enable it to work with the
Z-80 and with the MP-A processors.

1. Remove the MP-B mother board from the computer.

2. Locate IC-6, Pin 5 on the foil side of the board and cut the trace coming to it from the
rest of the board.

3. Install a jumper wire from IC-6, Pin 5 to Pin 13 (UD1) of the nearest 50 Pin edge
connector. Do this on the solder side of the board.

4. Solder four six inch lengths of wire to the front edge of the MP-B mother board as
follows:

A) One wire to Pin 6, the “halt” line.

B) One wire to Pin 11, the “VMA” line.
C) One wire to Pin 13, the “UD1” line.
D) One wire to Pin 25, the ground buss.

5. Connect the wire from ground of the MP-B board to the center pin of one side of the
double pole double throw miniature toggle switch supplied.

6. Connect the wire from the “halt” line to the bottom contact of the same side of the
switch used in Step 5.

7. Connect the wire coming from “VMA” to the center and connect the wire from “UD1”
to the upper contact of the other side of the switch.

8. Re-install the MP-B mother board in the computer. Then mount the switch at a
convenient location on the front panel of the computer, keeping the “bottom” and
“top” of the switch in mind. Dress any extra wire along the front corner of the
computer cabinet.

This completes the modification of the SWTPC 6800 computer for operation with both the Z-80 and the 6800
CPU boards.

NOTE: If the SSZ-80 processor board is the only board to be used with the computer then Steps 4 through 8 of
the above instructions may be omitted. :
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Fazz
Fazz
Faz4

RELOCAT ITMG

b bod L) Led B bod Be] L] 1)

mm OO0 oO0o0Onn

el L 2 (R

Oom
nin

FED3
FPac
FS40
Fa2z
FSE4
Fesz
FADE
FLD&
FBCZ

ASSEMELER
FOMNTITOR, W
MOMITOR WITH MODES FOR DESLGMN LT

I FHEGE E
LM 2R - APRLL o

. REMAREE
SWECTORS FOR CALLIMNG PROGREAMS >

THESE
FROGEH
FROM =y
FSS T GHET

VECTORSZ MAY BE USED BY USER MR TERM

= STMPLIFY THE HREMOLIMG 0F o0

T 2 TEM HRTEYER THE CUkREEMT
SEL o THESE WECTORS WILL PERFURDR

“EREFTION FAND RETLRR TO THSE

FEGISTER COMWENTYOMS

ANY THPUT OF OUTEUT DEYICE -
CHERFECTER T BE OUTEUT 1M “07 REGTS)ER
CHERACTER WILL EE IM "B REGISTER USOM
RETURMIMG FROM ABM THEUT OF OUTEUT,

RETURNS TRUE CBEFH IM “R° REG 3 1F THERE (5
A COMSOLE ITMFUT CHERACTER WALTIMG. AND FALSE
CEOIM CRY REG. Y IF MOT
TOGHE —
RETURNS WITH THE CURREMT 100 COME LGUERTTOM
EYTE IH THE “A° REGISTER
INSET -
ALLOMS A PROGEAM TO DYNEMICALLY ALTER THE
140 COMFIGURHTION,  REQUIRES THE MEW EYTE
IM THE "7 REGISTER. :
MEMCE —
RETURNS MITH THE HIGHEST ALLUMED USER
MEMORY ADDRESS. "B =HIGH BYTE. "R =L0W BYTE
TREP -
THIS 15 THE BREBKPOINT ENTEY FOIMT. BUT MAY
BE CALLED.  IT WILL SAYE THE MACHIME STHTE
RETURM IS5 MADE MITH A “GLCRI1S OM THE COMSOLE.

JmE X SOOMSOLE TMPLUT

JHME BRI F READRER  ITRPLUT

JMP 20 ER A OLE CHITRLY

JHF PO FPUMCH OUTEUT

JrE Lo SLIST OTPUT

P CETS FOORESOLE STARTLES

JHP TOCHR i 120 CHECE

JHE TOSET SIS0 RET

JHMP MEMCE FMEMOREY LIMIT CHECK

TEAF : FLESH PSb FEAVE USER"S ACCUMUOLATOR
LDAT SGET IMTERUPT COMDITION
I FEHUT OFF THTERLFTS
#THL. FHL=UZER ARG SP=LISER HL
FLISH s PUEH ALL REGIST
FLZH B
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TOL MOMITOR WITH MODS FOR DESIGH LTD SSP-89

Py gy

Fazs ES FLISH H FUSERSS A ~

Faze Fs FLUSH PSS JGET IMTERUET COMGLTION

Faz? 1 . POF B S IM O OREG

Fazs EDSF M= i GET REFRESH REG

FRzZA EEPF AMI 7FH P CLEAR BIT OV

Fazc CES1 BIT 2, © PTEST PARITY FLASG

FAZE 2802 JRZ | +4 SN | RUFTS MERE OFF

Faza Fegs ORI SEH s ELSE SET BIT P

Fazz EDAF STHR SHEMD SAVE TN "RY REG

Faz4 11 Fazs LEI 0w .. TRE JEET-UF A RETURHM

Fazv 1888 JHFR MEMSIZE+, P& OGET MOMITORSS STHOK ARER

Fazs 21 BRAR L TRE: LMD He 1@ GOOUR 18 BYTES IM STRCK

F@zo o DAL =P

FEZD EAEEG MWT B, 4

FAzF ER HCHG

Fa4i pe = L TRL: DOow H
7
2B

FICK OFF REL
HL=MOMITOR STHCK. DE=USER S+ ™

Fadl MO M, L
Fagaz D H

Fa4z 73 MOy M, E
Fagd (51 FOP D

Fa4s 18F 3 LIME .. TRL
Fa47 Cl FOF B

Fa4s BE: K FHEDJIUST POCo WALUE

Fads Fa SFHL PEET MOMITOR STHCK

Fa4A Ch FSFE CALL INTCE P SEE IF INTERRURTS ALLOMED
Fa4n 21 eazs LI Heo TLOCH

Fasea e AR SF ~
Fasl Ch Fesc CALL .. TRE s TEST FOR A SET TRAP
Fasd 23 IMM H

Fass 2z IMX H

Fases C4 Fesc CHE . TRE P TEST FOR ZND TRAP
Fass S8, JRZ TR

Fase : IMM B

Fasc CCTREZ: LMD H. LLDe

FasF DAD SF

Fasa ; MOY M, E

Fasd 23 I H

Faez e MY M, [

Faes 2% IM= H

Fasd 23 IMNY H

Faes 2z TM¥ H

FasE 71, MOY M,

FRE? 23 IHX H

Faegs 8 MO M, E

Fass ks R T ek LET He TLOCH
FREC 9 LAD SF

FaED FUSH B

FA&EE LHI B 266
Fawi CCTRED MO ELM

Farz MY M,

Favz IMX H

Far4 T MOY [ M ~—
FE7s MY M,
Fare 2% ‘ IHH H
Favry TE MW AL E

SAWE IM WMOREAREA

-

e

MO TRAPS SET. RE-RARILET PO

N ERRAR N

IRELBEEN
=
=
=
]

STORE USER Hul

FMD UZER P

pod
iy
ey
ey

FEFLACE BYTES TAKEMN FUR TRAP
ZERD OUT STORAGE AREA

SRR BBl

R, Fegh]

-}
[y
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Fars
Farsa
FOTE
Favre
FOTD
FETE
Feea
FagL
Fagz
Fees
F@sd
FOSS
FRgE
Fags
FRSA
FB&C
FBeD
FaSF
Faoa
Fesl
FRez
FRoe6
Faag

Fasc
Fasn
FasE
FasF
FaRe
FarAl
FaAz

Farz
FiaR4
- FARA?
FaAs
FERRo
FarAA
FaAe
FBRAC
FaRD
FBAE
FarF
Faed
Faez
Fagz
Fageg
Faps
Faes
Fag?s
Fags
Fag=
FREE
Fagc
Fagr

oy a7y

ZEaz
TE
12
e .. TRa:
16F 1,
B
)
Ez
DS
CS
Fs
DDES
FDES
EDSF
4F
EDS?

LT

(e

HEGE

Ch FS40
Ch F4CA
CE F12R

7E .. TRE:
91

2E

D MEMZIZ:

24 o Ma:

= N ¢

BE
71

ZEFE
7E

61 FEDD
a9

oMz

ORF [

JRZE .. TR4
MOY A M
STHY [
1M H

DIME L TRE

ExAF
Exe
WTHI.
FU=zH D
FUSH B
FLEH PSS
FUSH
FUSH ¥
LEAR
Mo CL A
LDAI
MOV B A
FUEH B

MWI . e

CALL O
CARLL LADR
JHF START

MO He M
SUE D
M= H
REHE

Moy A M
i
RET

FOF T

el H, -1
{1

IMNRE H

MOoW A M
CMA

Mo M. A
ChEom

CMA

MO ML A
JEHE . Ma
IME H
MO
MY
M |:' D‘.'l
CMA
M
CME M
Moy M. O
JEZ ML
Mo A B
L¥I R
DA B

Tz
I T0X

=

HEGE S
VERSION 2R ~ APRTL AT

S0 MOTHING TF ZeERD

FETORE BYTE

PEAEME THIMG

i FOR OTHER BREAEFOIMT

JEBET ALTERMATE SET OF HEL %

FEMD STORE LM MORESFACE

P GET REFRESH BYTE
FGET THTERUET VECTOR BYTE

P ERVE

FDISPLAY BREAE RDDRESE

SEACK TO START

FLOCE. FOR A TRAPSMATOH

JEEER EETURMN TH [

i BAM SEARCH STRAETING PT.
SDISABLE INTERUPTS
JFIRET FIMD RS MEMORY

FESH FOURD. MOK FIND END

JEEERP FRENMIOLE "M M B

FREPLACE THE BYTE
P MOT THERE YET
FEET PRENVIOUS TR

CERTT=ENDN  ~258



TOL 2868 RELOCATING ASSEMBLER YERSION 2 2 FHRGE
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vy

&

ER ST HI

Fens FAWALUE TH DE
Facl £ FHL. P RETLREM

Facz  ES MEMCE:  PUSH H SAYE HL.

Facz DS FLEH [ P SAYE DE

Face  OS PUSH B P SAVE ©

FOCS  EDSF LDAR P TEST INTERURT COMRITION
Facy | FS FUSH PSH PEAVE TT

FECE  Ch FeA3 CALL MEMSIZ
FOCE  F1 FOF PSW
Feco ol FOF B

Faco 4z MOY B D
FOCE D1 FOF [

FEICF E1 FOF H

Fers  ZEAS YT R EFEH FUSER™S LOW BYTE

Faoz  E RF P IMTERUFTS MNOT IM USE
FELE  FB EI P ELSE EMABLE THTERL
Fapg oo RET

BECOVER THTERUFT (03017 10N

LSER "= HIGH BYTHE

FRps BB LRAEN CBYTE CE. LR F L FIL
Fala HRASLEE504095 CHSCTT TERPRLE WE RS
falaisig Ml = =MSG
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FBE4
FRE&
FAagES
Faec
FBEE
FarFg
FarFz
FaF4
FaFe&
FarFs
FBFA
FarD
FAFF
Filiali
Fiaz
Fi1a5
Fiav
F1aR
Fiae
Fiac
FiaF
Fli8
Fiiz
Fiie
Fiis
Fiige
[ i
Fi4aD
Fiza
Fl1zz ES

Fiz2z 18FD
Fiz3 BEaF
Fi1z27 Ch FSRE
Fl1zA 11 FizR
FizD 5

FlzZE Cch FSF4
Fi1z1 BEZE
F12% o FS4C
Flze 21 Fi4l
F1z3 Ch Fres STARE
F1zZ0C 28FE

F1ZE [vadd

Fi4a
Fi4i1 FELFR
Fi4Z :
Fi145 a2y
Fli4s 25
Fi47 &
Fi4z 7
Fi42 2%
Fl4m
Fi14g
Faso

DEFF

32 Egon
31 EZFF
ZEa7
zad
I b
Dzed
DEES
ZEZC
LEav
Chy FPZE
pri
ZEAZ
DEEE
IESL
DEgs
Chy FBAAZ
EE
Fa
NN
EE
gl a2z
21 FPAE
EDEA

21 FFAL
1%

ES

21 asen
BEEaA

BEGIMN: 1M SEMSE
=TR IO0EYT
¥l =P,
MYI A T
OUT TTOR
OuT TTOR+L
U7 TTOP
auT TT=
MYT AL ZECH
OuUT TTS5+0.
CALL. PORA
JREHE STETH
MYI A =2
auT TTE
MYT AL
OuUT TTs
CALL. MEMSIE
HCHIG
SPHL.
CALL
HWOHG
LAl B
LAT M.
LDIR
LAl He —5FH
DAL [

FLISH H

L=l H, @

MYI B, 18
FLEH H

LoIME . B2
MV T OB MG
CALL. TOM

Ll D START
FLSH [

CALL CRLF

L RO A ST
CALL. 0
L#I H.
CALL TI
JRE =TRRES

R D S -

R

ORI 727-"A7+1
JREMD STARE
A A

D L

MO L. H

MOV A M

I H

MO He M

[ DL W

FOHL

=

S1H

STSTH:
FEFE IMTOK

EnIT

STHRET

TEL.

m o Tk
RN

LSER+3FFH

ERDs—-ERTT

FHGE

2R - APRIL 187E
DESIGM LTD  SS2-

FINTTIRLIZE I-10 EDHFIGUHHTIQH

PEET TEMP STHCE
P SET DURA

P CLOSE DOR

FEET MARE

SET DDRE

-

CLIOSE DDEB. ECHD OFF
1= IT THE PIA 7

IF YE=

ELSE IMIT RACIA
RESET

IMIT ACIA
GET MONMITORS STACK RREA

-

SET TRUE =THCE
SEE IF IMTERLFTS

.o

HLL WD

P MOVE TO RAM
PEET UP A USER®S STACK YHLUE
FRE-LOAD STACK WYALUE
P INITIALIZE OTHER REGISTERS
C1€ OF THEM?
T ZERD

SRAY HELLD TO THE Foles
SOUTPUT STGH-DM MEG

MATH WORR T LOOP

SRET WP R RETURM TO HERE

SPOINT TO INTERMAL THBLE
;EET A COMEOLE CHARACTER

POEET AMOTHER IF FERD
GLRLIFY THE CHARRCTER
PUA

PN

R = € o

-
L

SPOINT T PLACE OM THELE

S G0 ERECUTE COMMARND



TOL

288 RELOCATIMG ASSEMELER

“ZAPFLE 2~k

WERSTON 202
MONITOR, YERSIOM 2R

TOL MOMITOR WITH MODS FOR DESIGH LTD

Filabh

Fi.4D
Fi4F
F151
F15%
F153
Fi157
Fl15a9
Fi5e
FAsh
EQ47
F15F
Fied

. EB4A

FlgX
Fle5
Fie7
Fle?
Fleg
FL&l
FleF
Fivi
Fivz
F1v¥5
Fivv
Fivs
Five
F1¥
F1vF

ESSE

Filas
Faah
Feaa
FinF
FIEZ
Figd
F1FS
F4BE
Efd4

Fada
Ef47

FaDD
FRes
FEDa
FSET
FSL7
FaaF
Fave

FeRE
FEec
FEa
Fdzm
FPas
FS2EH

TEL.

. WO
L WO
. WORD
. WORD
. WORD
. WO
L WOR
o WORE
. WORE

. WO
R

R
L WORED
. WORD
. WORE
. WORD
. WORD
. WORED
o WO
L bR
WD
WO
- WORD
. WOED
- WORD
. WGRD

LUTHE

FHGE
= HAFRIL 12783

SEE~EE

CCOMMAMD BRAMNCH TRBLE

AZS1GH A
ERAMCH B
CHZS i
IsF i D
EQF i E
FILL i F
GOTO i3

HE =M iH

X il
J= T8

TEST id
5 ik
J=Jd43

LR il
O E it
ML i
FOT i 0
FLITH PP
CILIERY it
FEHRL: ik
et B | e )
TYFE i T
LI i1
YERIFY W
WREITE i b
#HEM i
WHERE i
SIZE i

= LIZER-+ZEH

ASSIGM 1.0

- BRAMCH TO USER VTHELE “BCA=-Z2 1"

MAGTAPE DFERATIMG SYSTEM
DISPLAY MEMDRY OM CONS. DN HEX
END OF FILE THG FOR HEX DUMPS
FILL MEMORY WITH A COMSTANT
GOTO L ABDR 10, PEREAKFOINTS @2
HEX MATH. <SUM>,  <DIFFEREMCED

< LISER DEF THEL

= HUON-DESTRELCTDVYE MEMORY TEST
CLSER GEF T HED

LOAD H BIMHREY FORMAT FOLE

MOYE BLOCKS OF MEMORY

FUMCH HULLES OM FUNMCH DEY [0E
CEMY=OUTRFUT TO FORT M

TEUTS ASCTT NI MEMORY,

RO SOUEFLAY FORT M

READ A HEM FILE CWoTHECRSUME
SUEETTTUTE & 0R ESAMIMNE FMERORY
TYFE MEMORY TM =01

MEMORY T00 PUMCH CETMAEY FORMAL
CUMPARE MEMORY FHEATNST MEMORY
MEMORY T PUNCH CHER FURMAT
EWAMIME & MODIFY CEUREGIETERS
DUEMCE [F BYTES [H MEM
SOOF LHET RO LOCHT D

2



TDL Z26 RELOCATING ASSEMBLER YERSION 2 2 PRGE 2
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Fizd Ch Fedz FILL: CALL EXPZ i GET Z PARAMETER=

Fia4g 1 . Fe MOy M. O FETORE THE BYTE

Fi83 ch FEFY CAHLL HILO

Figs ZBFA JEHC O F

Fi2A D1 POF [ FEESTORE STACKE

Figg 1250 JMPRE STARET i IH CHRSE OF RCCIDENTS
Fiah chr F7PE5 BREAMCH: CALL TI JGET R MO

Fi1m6 FEZE L o

Fi3z 2E3ET JEHE ERRH

Fia4 21 E9s9 LeI H., UTAE SFPOINT TO USER THELE

Fia7 12RE JHFRE STHES

Fis3 ok FPes HESTGHN: CALL TIX ’ FGET DEVMICE NAME

Fisc 21 Fvss Lel He LTBEL-1 SPOINT 7O DEVICE TARELE
FisF 11 8884 Ll In 4 id DEN. '

FiAz Ch Fica CALL .. AZ i GET DEVWICE

F1AS C3 FUsH B

FLAS o Fras .. AL CHLL. TI PECAM PRET =T

F1AS DEZED UL =T

FiAE ZaF s JEMZ AL

FLAD aF Mosw E. A i CLERAR E

F1AE Chr FPes CALL TI JUET MEM ASSTGEHMENT

Figl Ch F1C1 CALL .. AZ JGET IT

FiB< D FOP [ i E=DEVICE

FiBS 2EE3E MVI H, = FRET WP A MASE

Flev 53 Mow L. O P L=ARS TGMMENT

Figs TE MOY R E s GET DEVICE

Fips 2D L RZ: LR A JDENVICE IM A

F1BRA FA F1CE JM ASET ;EOT X7

FiBb 25 _ DAk H sDOUBLE LEFT SHIFT

F1EE 29 LA H i MASE & ASSTGMMENT

F1BF i18Fa JMFR . AZ

Fic1 g1 a4 . RE: L¥I B. 4884 id DEVICES TO LOOK FOR
Fic4 23 .. A4 IME H FPOINMT TO ASSIGHMENT MNAME
F1Cs BE CHMFE M s LOOKE, FOR PROFEFR MATCH
Flce ca R FMATCH FOUND

Ficvy 13 DAL FPOINT T MEST

Fios ac INR C s EEEP TREACE OF ASSIGHMEMNT MNMER
Fica 18F= LIMNE .. Ad

FlCe C2 FSD2 EREX: JMF ERROR FHO MATCH. ERROR

F1CE HC ASET: #“RA H FPINVERT FOR AND S TMG

F1CF &7 Mo H. A FEAYE IM H

FiDa Ch FiDe CARLL I0CHK s GET PRESENT CONFIGURATION
Fibz A4 ANE H FMODIFY OMLY SELECTEDR DEVICE
FiD4 BS OrRA L FUORES I HEM BIT PRATTERN
FiD5 4F MoV Co R P HEW COMFIGURATION

Fipe s IOSET: MOY A, C sHEW IS0 BYTE PRSSED IN C REG
Fipv 22 EfGB TR 10BYT P BAVE IH MEMORY

F1DA NG RET :

Fibge IR EBOQ IOCHE: LDA I0BYT FGET SAVED BYTE

F1DE e RET
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TEAFPPLE

. k.-
P .

MOMTITOR.

VERSION

TOL MOMITOR WITH MODS FOR DESIGHN LTD

F1DF
FiEl
FlE4
FiET
F1EHR
FlER
F1EE
FiF1l
FiFz

F1Fs
FiFa
Fi1FA
F1FD
FiFE
Faad,
Faez
Fzaz
Fzead
Faas
Fz2av
Fzaz
el 1
F2EE
FzarF
Falg
Fal1z
Faig
Fai15
Faie
Faivy
Faig
FaiA
Faie
Faac
Fadn
FZ1E
FaiaF

IE1G

Ch FezZz
Ch FEES
Ch FS4A
TE

Ch FaCF
0y FEFL

1eaFd

FEED
BEE

CETE

DIZF:

L. D&
R Ik A

GO

L

KT

CALL

MWI A, A
CHLL. ExPC
CHLL LFADR:
CALL BLE
MY AL M
CRLL LEYTE
CHRLL HILO
DamME . D
JHMPR L DA

FOHE
JRE . GA
CALL EMF
FOF D

ST He PLOC
DAED SF

MO M. D

(BT H
MY ML E
CHICR

JRE .. Ga
T DL 2
LMY He  TLOC
AR 5P

FLUSH H

CALL EXPR
FOF B

FiaF H

FLISH FSi
MO H. B

(2= I

JEZ . GE
MO MO

M H

M
TH H

(I A & RS E
MOV M. A
TH H
MYI AL
STHEM B
FOE Sk
JRC L 5E
R [

JRMZ L
MYI A, JMP
STH RETY
LT H. TREF
SHLI
CHLL
FOFE [
FOE [
FLSH [
BIT 7. E

BEFH

CRLF

2R -~ AFRIL 1978>

SES-2E

JEET TO DEFALLT
P GET DISPLAY RANGE
JORLF & PRIMT ADDR.

K

e

P GET

e

P EPACE OWER

FANGE CHECK
TIME T CRLF
GET A POSSIR
DELIMETER EM

FLACE AOGRES

HIGH BYTE

L BYTE

FTHD BREAKPOIMTS
JFOIMNT 70 TER

[T St g

T 'y

LEAYE

SHEVE STORAGE
GET A TRAF H
TEAF ADGE.

S TORAGE

i PYCED L

RETP+1

SAMVE DELIMET
kD AT TRAF

BOM T SET H
SHYE BKPT A

THET
SAVE THART T

REYT 7
SUETWARE  THT
LOOKE AT DELY

COUNT BEFTS
GET OME MORE
EET UP JME I
HT RESTART
TE MO TOR

R

- E [ -

I

LE RADDRESS
TERED

OME ExPRESSTON

g

4o K
o STORAGE

FOIMTER
DDRE=S

ER
LR

TEAF HT ©
K1

. BYTE
N

ERLIFT
MITER

METREUCTION
THHAF LD
WEZTOR

=TEM RETLIRN

OF el

FAGE

F5EE IF LAST CHARACTER WAS CR

1a

LOCATION
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F2zD
F2am
Foal
Foaz
Fa45
Fza7

24A
Fz4E

Fa4c
F24F
F25a
Fas51
Fasz
F2s53
F254
F2ss
F2sv
Fassa
Fass
F2s5C

Fzva
Favz
F27v4
Fzevy
Fzve
F27A
Fz7D
Fz7E
Fzen
Fza1
Fzaqa
- F2e5
Fzsee
Fzez
Fzse
FzsC
Fzeb
Fzoa
Fz29z
Fz295
Fzas
Fz9s
Fz9A

fax]
ay
3
ﬂ

nm M
D m R

WO Mg
=
}..‘.
e

M bed B3 s B el B PO

~3 3
mo
-
Ay
ful
[N

I
%

2F
s
HE
TH
28a9
b
aF
()
Ch
D
Ch FEv:
12EA

FSa47

LD Fea2
TE

az

(55 )

oD FEdL
18F2

cD
(k8
21 BBea
ES

Zaac

Ck Feaz
E1

ZEES

E=Z

Chr FoBz
E1l

EZ

1513 I §

0 FS40
[ §

La

Ch FSF4
Ch FPas
DeEZA

47

EEFE
Z0F e

S7

Feas

TEST:
LT MOv A

MOWE :
. M Moy A

RERAD

N o

WERSIOM 2R

LY H
CRD S
MYI M

JES
MW M.
LI M.

o}
[

THED =
FOHL

CALL

Mo B
CMA
MO M
HWEA M
4 DURE
JRE
FUSH
Moy E
CHLL
CAlLL.
FOF [
& CALL.

JMPR

CALL

STHR
IM= B
CALL
JHFR

CHLL.

FOF I
Ll H
FLISH
JEC

CALL
FOFP H

JEC

“THL.
CALL
FOF H
wTHL.
MWl o
CALL
FOF B
B
CALL.
CHLL.
=Ur

2o
LA

- HFRIL

+ IHWTLOC
Fa
o CD I

Fl

EXPC
.M
+ A
» A

« B

TR

[

+H
HLSF
BITS

HIL
.. T1

EXP3
«
B

HILD
..M

e

s B
H

N A

EXPR
R
EXFR

s OH
1203

CRLF
RIx

IR T

3

SEE -

FOIMT TO 0P

GIMITIALIZE 7T

L

i FIMD
PLUFEOIM

EMABLE IMTER
TEHITY
STACK

G0 SOMERPLACE

P READ
FERAVE IM B

(Y

GET THO FARA
A EYTE
RE

FEALACOMPLIM
& COMPRREE
FEFLHACE BY1E
=E IR IF ZERO
VE EMC POI
SET-UP TO ]
FRINT BRI Al
FEIMT BRD RI
STORE DE

i RANGE  TES

i FTCE
P ELT

GET X PARAME
LIF
EEMkIM

P MOVE LR

i CHEDE

FEET BIAS

P SET

DE=BIAS

BEAS

Qe
o0l

L=TE
ROUT THE

L b

3

EMTAMRITE
LI

HTEFR

SFLAY

{5
T L0

TERS

IF [OMNE

E Ll

PEAVE DEFAULT BARSELL
i DR EMTERED
JGET RELOCATI

S RCTUAL

s DR EMTERED

FREFLACE BRSE
FGET BRSELZ2]
FACTUARL BRZEL

SF=RASEL 2 1.

G TLIRM OM READ
S THREOUGH  CONS
s BC=RASECZ]

P IH PRIME

SET

FBEGIN READRIM
SEET A CHARALL

e

Moy B. A
HMI BFEH
JEME LR
Mo DL A

FEAVE CUE

FESOLUTE FIL
I A

JEILL BIT &

MO KEEF L0

OM BASELL]

I N

=1
HL=8R%EL 1]
R
OLE

G FILE
TER
ECLE?
E

T MG

P EZERD CHECKH SN

FRAGE

LUF A DEFAULT BRZELL)

FEELOCATION SRLUE

11



TDL Z28 RELOCATING

“EZAPPLE 2-K

MOMITOR,

ASSEMBILER

VERS TN

VERSZIOM 202
2 R - APRIL.

TOL MOMITOR WITH MODS FOR DESIGH LTD

F22e
F22E
F2aF
F2Rz
F2AZ
F2A&
F2A7
F2Ra
FZRE
F2Ar
F2RM
pec =15
FzZel
FZBZ
FzB«4
Fzes
F2Bs
FZES
FzE=
F2BRA
F2eh
FZEBE
FZEF
F2C1
)
Faie
Fao?
Faoe
200
F2CH
Fa2oe
F20C
F2CF
Fahd
F2ha
F2Lz
Fabg
FzDho
Fzha
20
20H
FzDE
F2DE
Fa2DF
F2ES
FoEZ
;E4
2EV
FRER
FZEA
FZEDR
F2EF
FZFZ
FEFS
FaFa

ch FZEZ
S5F

Chy FEEZ
F3

ch FEEZ
El

&=F

o FEEZ
B7

F'3

cd4 FRLE
Fi

el ke

I

i

A

2EEE

Fa

AF

Ch FEAR

oo
I ""’l

=D

2EA3E4

o FEFF
ZE1E

(b

Fi1

FS

aE

ES

aF

Ch FEZFF
ot 15 B

o FZEZE
Fi

Ch FEZE
2802 -
Fi

Ch FEE2
2ER1

Ch FS5dd
CE FSha2
oy F3
Chr FZ

CRE

CALL. ..
Moy Es A
CALL .. BYTE
FUSH P
CAHLL .. BYTE
FOF H

MO LA
CALL .. BYTE
OFEA H

FLIZH F3l
CME L FLIF
POFP P
JEMHE .. RLA
MR H

IME E

DCR E

JREZ .. ONE
FLSH PSH
“FEH A
CAELL ..
Moy A B
DOCE A
JREME . R
CALL .
JEMC
E=AF
FOF Pl
FLISH Fab
EAF
FLISZH H
Mo LA
CALL LK
JREMC DD REZ
ExAF

MO A L
E¥AF

MO LA
CALL . RE
LR E
Mo H. A
EwAF
CALL L
Mo A L
=“THL
AL L.
FOF Pl
CALL .
JEME et
FOF Pl
CHLL L BYTE
JRZ . EL
CALL LFHADE
JMF EREOR
CHLL . BYTE
CALL L SRVE

BYTE

FLIF

AT
RGO 1 R

FLTE

SHYE

FRGE
1avEs

e Te |

SGET FILE LENGTH
SHWE IM E REIG

JGET LORD MR
FERAVE IT

JGET LOAD LER
P H=LOARD MER
Sle=LoAl LSE

SEET LOAD BRSE
TEST 1T

PSAVE LOARD BRSE M SPF
P B=EAEs. LOAD
FGET LOADR BARSE BACK

FFORCE BRSELL]
TEST FILE LEMGTH

P RERD FILE LEMGTH

FEFNVE CURRENT LOAD BRASECSP)
SET | FORE BIAS

JHDD BIAS T LOAD

TEST CUE

s =T, FILE., ME=IMTEL
IMTEL. TYFE FILE

GET H DHTAR BYTE

MORMAL. ATA BYTE

JEET AT

SET TO CUREEMT LOAD BARSE
SHYE AGHRIM

PEAVE OHS

FEANE DAL DR,

FPEAVE AS LOM BYTE

FGET MEs 7

JUEE LOAD BRSE

JELSE UPFDATE BRZE LEMNT
HER A

mEL LT BYTE

JUEET HIGH BYTE
HCCOUMT  FOR S TRAS
M= WORD

JUGET BEASE

SRELDCATE 1Y

SO WRITE T MEMORY
FEET OLOED ADDEE RS
JHEITE L=

R ke 2

PMEITE 11
FEOREE TO GO

REMOME LU BREE
FTEST CHECHSLIN
Pk, COMT THUE

FLEE FRIMT LOFD HOUR
PR HBORT
PGET A OCETE BYTE
CETURE 1T




ThL 2288 RELOCATIMNG ASSEMBLER WERSIOM 202 FHGE

CEAFPLE @~k MOMITOR, YERSIOM 2R -~ APRIL 1378k
TOL MOMITOR WITH MODRS FOR DESIGHM LTD =

-3

F2FE 2@Fs JRME LRV i MORE T (650

FaFD 18ERA JHPR RS i BELEE TEST CHECKSM
FaFF 18487 Lo RE DM R PTEST BITASBYTE COUMT
FIal oo FEE2 CALL .. BYTE JGET HEW RELOC MAF
Fzag 10 DR E FPIMCLUDE IM BYTE COUNMT
Fzas 4F Moy LA SHYE IM O

FZas BEES Myl B, 2 SERESET B FOR MHEXT 8
Fzaa oy FEEZ L Es CARLL .. BYTE s GET DATA BYTE

Fzae CEZ1 SLAR T TESZT FOR RELOC

Fzab L RET

..

LS

FZOE BELZE o DOME D MWI CLoW OFF F TURM OFF RERDRER
Fi1e Ch F34a0 CRLL CO THROUGH CORSOLE
Fziz L MOY H.H LORCT JUMP IF ZERD
FZ14 BS ORA L
FZ15 cE FZ
E
C

.

F3is E: MTHL ; JUMP VECTOR IM STHOK
F3i7  C9 RET

Fais KR .. FLIP: ERE FEET PREIME SET
Fzim =y ORA A TEST BRSE REQLUEST
FZ1A ZEED JrZ . DE FBIAS
Faas Zh DR A i A
F2il 2880 JREZ . HL BRZELL]

FE4F Eh DCR A R
Faze 2800 JENE RS FBASE 22, RABORT

Fzzz cs FLSH B BRSEL 2] .
I2= Da DAL ERE GET MAIM REGS BRCK
Fza4 EE HOHG FRESERVE DE
FE25 E= wTHL. FDADCER
FIza 1= DAL O L WMORDHEASEL M ]

z27 (KN FOP D i RESTORE DE

Faee ) RET P HL=. HORD+BARSE

‘ae

.

a

[y

Fzza | D] .. DE: FLISH D iBIAS
FZzA FE . BYTE CERPT
FIze ES Lo HL: FLEH H

220 18F5 JHPR L. DAl

BRAZELL ]
J COMTIMNUE

Fzz s CSAVE: MOY MLA FHRITE TO MEMORY
FZ2F 23 IMY H P BUMP POIMTERS
F2za 4D DCRE

Fzzl e RET

Co CCBYTE: FUSH B P FRESERVE B

oD Feadg CALL RIBBLE FGEET A COMNVERTED RS
5 RLC

(51 L

a7 REL.C

@y RLC G MOVE IT TO HIGH MIEBELE
4 MOy LA JEAVE IT

FEzZe LD Fasg CARLL RIBBLE GET OTHER HALF

FRZE Bl ORA O P MARE WHOLE

FZ3F 4F Mo LA FEAYE AGAIM IN C

FZ48 a2 ROD D SUPDATE CHECESLUM

in
byl

11 UHAR.

e



ThL Z28 RELOCATING ASSEMBLER VERSIOM 202

<ERPFLE 2-K
TOL MOMITOR WITH ™

Fadl 57
Fid2 7o
F24%
Faa4 co

FE45 o
FZaa
FZ42
FZ4A FE
FZ4E
FEaE ch Far?
FE5S1
Faoz 2R
FZEhd ES
FES5 (MK
F‘ ,. K:‘n l
ZEa El
FESA Vi
FE5ER [
FEEC FE2C
FE5E 2Eaa
FZad ?D
AR E&sEy
FEad N St

K
FEes
FZaA 1ERE
FEas
FEIsE

TEAH
Ol FE2E
FEIs

FZE7L UK
TE
E'rT?‘F-

FEV
s

sy
&
.u.l Iy

Faya
FEFR
FETFD

oy

FHSES

R ]

ok

MOMITOR,

s

SRS

YERIFY:
LN

B M

VERSION 2 R

Mo
Mo
FOF
RET

[ 1]

CALL
FOF M
rC
MO H. M
CALL LEBYTE
CHRLL COPCE
=

JEE 51
FLIEH H
CHLL EsF
FOF [

FOF H

M
R
[ S5 SRR
JRZ .24
ITHeE H

Mo AL
HHI 7

02 LFARRRE
JHFRE .. 28
e H
JEFR . S53

EXFR

MY He B4
CALL EXPC
CHLL  LLFRDR
Mo A M

AMT TFH

DN S
JRHZ .. TZ
LA A & PR
LI S & N
JREMC TR
MOY LA
CHLL 20
CALL HILO
s L. T1
JrPR L TE

CHLL BERPXE
LORs B
FLEH B

Moy BL M
CHE B

CHE CERR
FOF &

IMs B

CHLL HILOE
JHEE W

- APRIL 19¥2s
FOR DESIGH LTD

l_t"‘"“ n ‘:]

pras s Yool

i MEM CHECK!
i CONVERTED

; GET

s DISFLAY
FMODIFYY
i ML

=l IM
YTE

STHRTIMG FAODE,

THE EYTE

ALL DOME

S RONTT MORIFY

GET MEW

SAVE POINTER

VHLLE

SWAHLLE IM E

MODIFY
e

Yws me

TIME TO

L

SET

e

LISFLAY

s ETLL

 CERRACE

SEMC IT

.

IRE TO
IF

SGET X

SEE IF TIME TO

FRRETTY

TIME

BACKUF DELIMITER 7

CRLF

CRELF

LECREMENT POINTER
AMD PRINT [HTH

DEFARULTY
GET RAMGE

ADDRE S5

BIT

FAMGE TEST

FEFLLACE MOM-PREINTIMNG
ABOVE LOMER CHR:E 2

Gy

FRRAMETERS

PEAYVE POINTER

i GET
s PRTOH?

s DIERLAY
P RESTORE

MEMOEY

ERREORS
FLR

THERE.

T CRELF

PHRGE

14



TDL Z&8d

CEZAPPLE 2-K
TOL

FEab
FE9F
FZRZ
FEAS
FZAR
FZAe
FZRE
FZEAF
FzeQ
FZpi
Fiez
FEBZ
Figd
FEBT
FEBRS
FEBA
FIBRE
FzZeD
. FZBE
FZC1
FzC2
FZC4
F2CS
FZECs
FzCce
F2CE
FICo
FZCF
FEDha
FEDZ
FZDd
F2EDS
FEDe
FZD7
FZDA
FZDE
FZDC
FZDD
FZDE
FZEDF
FZEZ
FZEZ
FZES
FZE&

FIEY

FIZES
FIEC

™  FZEF

FIF2
F2F4
F3F7
F2Fs
F3FEB

ZEAS
Ch FE23
Ch FESE
G P41
81 BEIA
Ch F423
DS

ES

B

4F

a8

@a

Ch F&E?T
AR

7

an

SBFE

E1

Ch FICE
D1

18E1

El

ok}

CDh FICE
1BZA

7

GO F48E
O Fape
B

a4

a5

57

AF

Ch F40E
4E

7H

a1

57

7o

Ch F4BE

oy oy
A
o]

16FS
AF
CF:

1825

Ch Fegz
Ch Fege
ch F4a
BEZA

Ch F42Z

HF
Chy F40E
El

MORT TOR.
MOMITOR WMITH MODRS

MRITE:

R 115

I 1

. W

ECF

RELOCATIMG RSSEMELER WERSION 2 2
VERSION 2 K — APRIL 1H7ED
FOR :

DESIGH LT 252

MY A 24
CHLL ERPL
CALL. TROM
CALL PEDL
Ll B '
CALL. PO
PLUZH
FLUSH H
EAF

MO LA
ExAF

IME B
CHRLL. HILD
JRC M
Moy A O
SUE B
JEME WL .
FOFP H i
CARLL L WE i
PO

JRPE L WE
FOF H

FOE D

CHLL .. WE
JMFPR TOFF
Moy H. B
CHLL PEYTE
CAHLL. FPRDE
MOV H. B
HDD H

AR L

Mo LA
#“FEA A

CALL PEYTE
Mo C. M
MO H D
AR

MoY e H
MOy A O
CALL PEYTE
IME H

COIME L W4
“REA A

SUE I

JHFPE PEYTE

-

-

(o

e

[

CALL EsFR
CALL TROM
CRLL PEOL
MWD C. 7T
CALL FO
wRA A

CALL PBEYTE
POF H

FPUMCH IT.

HHGE 1S

SEET TO LEFAULT
PGET THD FHEAMETERS
P TURM OM TRFE

FUCRLE T FURGH

P ETART-OF~FILE CUE
FEUMCH 17

i SAVE

FOTHTERS

FSET-UF RECORED LEMGTH
JMWMITH R :
PRAVE FOR LATER

UHALCILATE FILE LEMGTH

SEHOERET FILE

F EMOUGH YET?

ML,
GET ETART ADDR BACK.
SEND THE BLOCK

JRESTORE END OF FllLE FOIMTER
P REER GOTMG
s ULEAR STRCE

OF POIMTERS

P PUMCH LAST BLOCE
P TAPE UFF & RETLREM
PFTLE LEMGTH

FUMCH IT

P PLMNCH ADDREESS
FEET-LIF CHECKSLIM

JEAVE IT IM D

FILE TYRE=@

FFPUNCH IT
;GET A DBATHR BYTE
S UPDATE CHECHSUM

HER CHECKSLUM

FTEYTE TO PLNCH

FLUMCH IT

SPOINT TO MERT BYTE

CECEEMENMT FILE COUMNY

CALCULATE CHECKSIM
RETLIEM

FGET OFTIOMAL ADDE.
i THFE 0N

CRLF TO PUNCH

JFILE MARKER CUE

s ZERD LEMGTH



TDL 288 RELOCATING ASSEMBLER VERSIOM 2 2

.'

FEFC
F2FF
Faaz
F4a5
Faay

FaB3
F40f
F4aD

F48E
F4aF
Fa1@
Fa11
F412
Fa1z
Fa1s
Fa17
F41A

Fa1C
Fa1E
Fdz1

Faz3
Fazg
Fazg
FazE
FazD
F4Z6
Fazz
F435

Fazs
F4zZB
FA4ZE
F448
Faqd2
Fadd
Fa47
Fa4R/
Faar
Fa4p
Fa4F
Fa451
F4354
F455
F45s
Fa453
Fa5E
F45E
Fadsl
F4ez
Fdeqd
Faes

ZAPPLE 2-k MONITOR,

Ch F4a3
21 86488
i F4as
BE14
181R

v
Ch F4BE
Vi

Fs

aF

aF

aF

aF

Ch Fal?
F1

Ch FE48
1867

aEsD
Ch F422
BEEA

Ch F1DE
EcZ0

FE16
CH EAZR
02 EGZER

Ch FeAC
21 FPCE

KA

FE27
el ts

rﬁ FSD2

e
o

Eﬁ F34RA
Chr FasD
oy FEAT
2813

ES

oS

Ch Fegs

TOFF .

FROE

PEYTE :

P

FEOQ

P

L:

HAM

e
=

CHLL. PRDR
Lel H, &
CALL. FRDR
MvI C. T, OFF
JrFR PO

MO AL H
CALL FPBEYTE
MOos A L

PLSH PSS
RRLC

RRL

RR

mEL

CALL .. 2
FOF PSRN
CALL. COMY
JMER PO

MWI C.
CHLL PO
MVT . LF

CR e

CALL TOCHE
AMI # FMSK
JZ TTYOUT
CHFI PCAS
JZ POUSR
CRI PRTP
IZ PTPL
M PLULOC

CHLL. PCHE
LT He RACTEL
JEC L HE

'::F. I LIt 1

JEMZ L HE
L+l H. PRMTE
CALL FCHE
JEC RS

CME M

JRE OO FEA

BIT 7. ™

JHE ERROR
IMs H

IM H

JHMPR L W8
CHLL BLE
CARLL ..
CHRLL COPCE
JEE RS
FLSH H
FLIZH &
CHLLL ERF

P FLILL REG

VERSION 2. R = APRIL 1578
TOL MOMITOR WITH MODS FOR DESIGH LTD 55

L
FPUMCH OPTIONAL ADDE.
sFILE TYPE & CHECESUM

s TURM OFF TAPE
JPURMCH IT & RETURM

s MIBELE AT A TIME

P MEST MHIBRLE

FTO SPOT FILE BREAKS

;PHHPH TELEFRIMTER
HSSETTE

P EXTERMAL VECTOR
P USER VECTOR

FULL REG DISFLAY
s SEE IF PRIMES WAMTED

DISPLAY
S TEST FOR REEGISTER MAME

JEEE IF EMD OF TRELE

P PRINT REGISTER WHALUE
S MO TRy
FEEIF OTO MEST REG

FGET MER WALLIE



TDL 288 RELOCATING ASSEMBLER VYERSIOM 202 FHUE
WERSTIOM 20K — APRIL 13723

<EZAPPLE 2-K MONITOR,
TOL MOMITOR WITH MODS

Fasa
F4s2
Fa4aR
Fa4ckB
F4&al
Fa&h
FacF
Fa4va1
Fav2
Favz
Fav4
Favs
Fave
Fa7?e
Fa73
F47A
Fa7C
Fa47F
F482
Fa3z
F4es
Fd4aa
F4oB
F42E
T F498
Fa9:2
Fg424
Fa435
Fa3e
F497
Fa43z
Faas
Fa9Be
Fa3C
Fa43E
F49F
F4Aa
FaAl
Fa4Rz
F4A4
FaRS
F4R7
F4Rg
Fa4A2
F4AA
Fa4Ac
F4RE
F4AF
Fapa
—~  F4E1
FaB2
F4pz
F4BsS
FaE?
F4g2

E1l
ci
FS
D
1z

Ds
CETE

(o

18DF

Ch FSF4
Ch FS4A
4E

Ch FS4C
BEZD

Ch FS4C
Ch Fa4sD
CB7E
2EED
CB7E

(o,

1B

1A

17

D&

BEZA
183E

23

7E

23

EB

47

E&IF

&F

2600

=4

2%

2%

CEYE

2889

TE

2B

sE

&Y

TE

0 FACF
EE

ceye

os

. ¥

B

-

A

FOR DESIGH LTD

SEE-EE

FOF H
FOF B ULl B

FUSH P=i SAYE DELIMITER
MOy AL L
STAH D
BIT ¥V, ®
JRES g
IMs D
MOW A H
STHS D
FPOP FSi GET DELIMITER

FOF H P RESTORE TABLE POINMTER
R s OR EMTERED, RLL DONE
BIT ¥ M SEE IF EMD OF THELE
FHE RETURM IF =0

JHPR L B2
CALL CRLF
CALL BLE
Mo 2L M
CALL C0
MWI 2, U=
CHLL CO
CALL . xE
BIT & M
JRZ KT

BIT &, M

.

JEEE IF 2 BIT OR 18 BIT REG
=2 BIT

HIGH BYTE uF 18 BIT REG

-

-

FRINT REG. WHLLE
P EMD OF TRBLE?

M

SEE IF EIASDI

-

EME FHLL DOHE

R JGET "RE" REG VALLE
LA D

FAL s TEST BIT @

FHC SINTEREURTS DISABLED

MvT O, T
JHPRCOE

ELSE EMABLED
FREINT =+ HAMHD RETLIREN

-

IM& H SPOINT TO REG. DISFLACEMEMT
MOV A $GET IT

I H JPOTIMT TO MEXT 1M TARBELE
HCHG PSHRVE IM DE

Mow B.A P EAYE FOR FLAGE

AMI ZEFH i CLEAM UP FOR OFFSET

MOV LA
MYI H, @
DAL SF

IHA H FADJUST FOR THE
I H i RETURM OM STACEK
BIT & E i TEST FoOrR "m»

JRZ .. ue iOMND

MOV A M SGET "M POINTER
L M )

PO L M

MOy HOH ;LG0T IT

MY He M FGEET A BYTE

CALL LEYTE JPRINT REG VALLE

WOHG RESTORE TRELE POIMNTER
BIT 7. B FEINGLE OR DOUBLE?S

RE P SIMNGLE

we

A7



TDL Z88 RELOCATING ASSEMBLER VERSION 2 2

“ZAPPLE 2~E MOMITOR.

TOL MOMITOR WITH MODS FOR DESIGH LTD

F4BA
F4BE
F4BC

F4BE
Fail
Faio2
F4sz
FaCes
F4C?
F4Cs

F4CA
Face
FalE
F4CF
F4Da
Fabd
FaD2
FaDz
Fald
FaDy
Fapa
FaDe

FaD
FaEA
F4EZ
F4E4
FaEE
F4ES
F4EC
F4EE
FaFa
F4Fz
Fa4FS
Fa4Fa
FaF=
FA4FA
F4FD
FaFF
FSaa
F5a:2
F5Ea4
Foar
Faan
FSaR
- FSEC
Faah
F3SarF
S
Faiz
Falz
Fo15

1B
1A
1214

Ch FE2=E
ES

19

Cch FS4a7
EL

BV

EDS2

L

Ch Fa4CF
v

FS

GF

aF

aF

GF

Chs F4be
Fi

Ch Fegl
18sF

Ch FeEaZz
Cr: FSF4
El

1&8FF

@1 B4av
co Foog
28F3
1@F2

oD FSos
SEFB

7

Ch FS4C
2%

2

aos

ek 108

oy ]
=4 iy

WM
L

iad £

R R R

[0

Py N B R @ RO

HEWM :

LADE:

LEYTE :

.

ﬁbﬂ:

LOAD

.
B T

g

R W
e

DO D
LDAX D
JMPRE LBYTE

CALL EXPL
FUSH H
DRD D
CALL HLSP
FOF H

OrRA A
DEEC

Mo AL H
CHLL LEYTE
Mos AL L
FUSH PE
R

RELC

mEC

R

CALL .2
FOP S
CALL COMY
JMER 0

CALL. EXFR
CALL CRLF
FOP H

MWI D BFFH
L=l B, 487FH
CALL RIFF
JENZ . LE
L C - W §
CALL. RIFF
JRE L2
Mo My A
CALL 00
IMs H

CAHLL. RIFF
JEZ LS
Mo ML A
JEERE D LE
MYI B L
CALL RIFF
JREMNE LV
IME B

MYI A MAX
cCrF &

JEME LS
JMPE LFRDE
LT & K
IMe H

LIz LY
JMFR L L4

FARGE 18

VERZION 2R - APRIL 137a>
S5Z-86

PPRIMT IT & RETURM

P GET THO PARAMS
P SAVE HL FOR LATER

P GET SUM

P PRINT IT

s THIS 1% LATER

i CLEAR CARRY

P GET DIFFERENCE & PRIMT IT

SIHITIAL LOAG ADDEESS

FETART-OF—-F TLE THIG
SFIND FOUR BFFH 5. C=BELL

P4 FOUMD, MOW WMALT FOR MOM-BEFH

sFIRST REAL DATH BYTE
STELL COMs K

FPOSSTELE EMD OF FILLE
P IMITIALLAE

S ROUNT G
LDk FOR RN
FEOIUND e

P HCPE

PRERS PREIMT ERO AR




TDL 228 RELODCATING ASSEMBLER VERSION 202 FHGE 19
LEZAPFLE 2-K MOMITOR, VYERSIOM 2. R ~ APRIL 159730
TOL MOMITOR WITH MODS FOR DESIGH LTD S52-20
F317 Ch Feaz PUTH: CALL EXSPR s GET THE STHRETIMG ADDRESS
F31A Ch F35F4 CALL CRLF
FS1D El FOF H
FS1E ch FY2A . Pa: CALL kI i GET A CHARACTER
F321 FE&d CFPI a4 F CONTREOL~-D CEOT
FS23 281F JRZ LFADR JETOF & PRINT ADDRESS
F525 FEG2 CPRI BS i ERASE MISTREE?
Fa27 2803 JRE . PZ3 i YEL.
FSze Y MOV A i ELSE STORE 1T
FS2A 4F MOW LA
FSzB 22 IMs H SFOIHNT TO HEXRT MEMOIRY LOCATION
FS2C Chx FS4C P2 CALL co GECHD IT O COMEOLE
FS2F 18ED JHMPR . PL i AMD COMTIMUE
F321 28 P3: DCH H FERACK UF POINTER
F522 4E MOY G M JPICK WP OLD CHAE.
F3z=2 18F7 JHMPR L P2 JAMD DISPLAY IT
FS25 as LFARDRX . EXAF
FS5Z2e 47 MoY BL A s RESET B=H"
FSz7 as ExAF
F5za 1EEA JHFRE LFRADR JPRINT ADLDRE & COMT,
F3ZA C FOAZ SIZE: CALL MEMSIZ FGET THE WALLUE
F35Z Ch» F5FE CHLL INTCH JSREE IF INTERUPTS ALLLOWMEDR
- F544 21 aazz Ll H. CEMDE-EXIT?
F542 p ) DAk [ JALIUST 1T
FS44 Ch FSF4 LFARRE:  CARLL CRLF
F547 Ch FaCH HLEF: CHLL LRGR
FS54A BEZ6 BLk : L L0 S ST
FS4C Ch FiDe Coe CALL TOCHEK
FadqF Esnz AMI # CMSEK
FS51 2823 JREME COE
F352 ch FPza TTYOUT: CALL PORA JPIA OR ACIA 7
F55e =280A JEME L TTL i PIA.
Fo58 DEas LTTE: IM TTS
FS5A Ec@z ANI TTYEE
Fa5c 2EFA JEZ .. TT8
FS5SE - Mo A, C
FSSF DzeT oUT TTO
F5el NC) EET
Faez o5 LTT: PUSH B P PIA OUTPUT ETH
FS&ez BcoR MYl B, 11 ¥ OF BITS TO SEMDR
- FS5eS AF “EA A FETART BIT IM CARRY
FSaE i¥ . TTZ FAL. JCARREY IS BIT TO SEND
Fae? AL D ouT TTOP JPIA DATA PORT
Fagm ZEBS MwI A 5 JREESET TIMER
Foeg DEas T TTS
. Faabh = DOFE A s EMABLE TIMER
FSeE REAGTS ouT TTS
F5ve Deas TTZ I TTS JGET TIMER STATUS
Fava iv FAL. s TIMEDR OUT 2
Fava I6FE JEHC U TTE
FS75 =5 R RARE SEHIFT MERST BIT IMTO CARRY



TOL

“ZAFFLE

Z2=KE MOMITOR.

£88 RELOCATIMNG ASSEMBLER YERSIOM 2. 2
VERSIOM 2. R - APRIL A97E>

TOL MOMITOR WMITH MODS FOR DESIGM LTD

Fsag
FoeR
FSEh
FS3a
Faoz

FEan

F5aa
FS2E
Fa20
FS3E

FE2F
FaRz
F5RZ=
b
F3A7
FSAA
FSAC
FSARE
FSARF
F3Ea
FSRZ
FSBRS

Faev
FSEA
FSER
FSeD

FSEE
FaCa
Facz
FaCxE
FSCe
Faoe
FSCE
FaicC
FSCF
Faba

FSbz
FSDS
FSDE

16ED

195 §

-

ca

AN

CH Egza
D

C2 Egzz=

Ch FADE
E&Cd
a0
FE42
CA Eaze
FEZ6
CA EB2F
CE EBZE

Ch Frac
ZEES

EA
ca

Ch FeE3
1

EDSE
REEE

Ch FS4A

L =
[ =P

ZE1S
&F

4F

Ch FS4C
16FS

12ED

ch Fezz
[

ELEa

U

1 Fabs
15

0y FS4C
1aF2

O FBRZE
21 FFER
13

o

L0

RIFF:

BUERY

BITs:

N
L B

FOUT :

T
TOML

ERROR :

N I
FOF B
Mo AL 2
RET

DCR A

J& CRETOUT
DCR A

JHE COLO0

Lo TTE

CHLL. TOCHE
AT # LMSE
JEZ TTYOUT
CPI LCRT
JE CRTOUT
CPI LINE
JE LPHTE
JHP LULOC

CALL RI
JRC ERROR
CHE

RET

CALL ESPR
FOP B

IHP E

MYl B, &
CARLL BLE
SLAR E
MYI A Tar
HDOC A

Mo GO A
CALL. C0
DJIME . G2

JHFR CRLF

CRLL ERPFC
QTN RO T
OUTP E
RET

sl H.
PO e
I H
CALL. 20
DUIME TOMA
CALL CSTS
IHE H

UMCA o §

[ o RS

FME

MG

CHLL MEMSIZ
L=l He =22
DAk

FRGEE

L5806

;DO AL THE BITS

SEETURM WITH BYTE IM A

P CORT 7

i YES.

i BATCH 7

i NOL MUST BE LUSER

FERT LLINE PRINTER RTH
FUSER WECTOR

i GET READMER CHARACTER
FHBORT OM CARRY
P TEST I

SRISFLAY & BITE

=]

FMAKE @t Or

" .-L n
JORLF & RETUREM
SOUTPUT T PORT RTH

i L=PORT
i E=DRTA

JGET A CHARRACTER
POUTRLT IT

FJSEE OTF OHAM AROET
i MATTIMG

RECILEST

G CONTROL -~

SETHCE POINTER OFFSET

o

l-a@



ThL 288 RELOCATING RSSEMBLER

LZAPFLE 2-K

MOMITOR,

WERSIOM 202
WERSTIOM 2.

TOL MOMITOR WITH MODRS FOR DESIGN LTD

FSD
FSDA
FSOD
FSDF
FSEZ

FSES
FSEE
FSESD
FSER
FSED
FSF@
FSF1

FSF
FSFS
FSF&
FSFE
F3FE
FSFC
FSFD

FSFE
F=80

S -

Faaz

Feaz

Feae

F&as
Fean
Feab
FearF
Feld
F&l1
Fel2
Felz
Fald
Féls
F&lig
Feld
F&lR
FelC
Feib
F&za
Fez2

F&E2Z=
Fez4

~  F&27

F&zs
Fezr
F&zh
F&ZE
Feza

Fa

Ch» FSFE
BEZA

CD FS4C
CE F12R

as

Ty FSa7T
v
Ch F4CF
Ch FS4A
B
D FaCF

ES

s

Bsag

Chy FSBE
s

Ea

)

FERA
ca
FE
ce

Ch F7es
21 AEeA
47

Ch F&S7
ZEEE

29

24

24

2%

BS

6F

Ch FPeS
18EF

EZ

ES

7& _
CD FEAF
2BEa

ce

as

Ch FEAZ
2BR3

ch Feaz
D1

E1

88c

ES

CERR:

INTCE:

ExPR:
EXF :

L ERL

ExPC:

SFPHL.

CARLL INTCE
MW T T T
CAHLL 0
JMP START

E¥AF

oRLL, HLSF
MOy AL B
CALL LEYTE
CALL BLE
EwAF

CALL LEBYTE

FLUEH H

PUSH B

MWl B, 4
CALL ToOM
FOF B
FOF H

- RET

CFI @RAH
RHZ

EI

RET

CALL TI

L®I H, &
Mov B.H
CALL NIEBBLE
JRC . EEZ
DA
DHD
DA
DAL
ORA
MOs LA
CALL TI
JHPR L EXL
“THL

FUsH H

MOy A B
CALL QCHE
JEMZ ERREOR
RET

IIrrxT

,._.r..

ExAF

CHLL EXFR
JEC ERROR
CALL EXPR
FOP D

FOF H

JRC P
FUSH H

R - AFRIL

FHIE

1ava

ESET STAOK
FEEEOIF O INTERUFTS HLLOMELD
HHMUHINCE  EREOR

ik

.-

BHCE TO WMORE

-

FEANVE MO
s DISPLAY HEL

FEINT "M~
FBPACE OVER

FRINT AC

SHWE HL

CRILF LEMGTH
FREMD CRLF

D

JSEE IF IMTERLUIFPTS DESIRED
J MO
EiLSE EMABLE THEM

..

GET SOMETHIMG FROM COMSOLE
INITIALIZE HL TO ZERG

SAVE 1T

CONYERT ASCTT TO HEX

; ILLEGAL. CHARACTER DETECTED
PMULTIFLY BY 16

-

OF IM THE SINGLE MIBELE

GET =0ME MORE

SHYE P IM STRACE

i FEFLACE THE RETURM
TEST THE DELIMITER

.

e

-

SOMETHING WROMG
ELSE RETURM

e

me

P BAVE ANY DEFRLILT A~
FGET 15T, FARAMETER
JOR TOO =00

s GET ZND.

JGET 1ST.

s CHERY SET=2 PRRAMETERS
i SAVE AST.

e |



TDL Z86 RELOCATIMNG ASSEMBLER YERSION 202

“EAPPLE

2~k

MOMITOR,

TOL MOMITOR WITH MODS FOR DESIGM LTD

Feliil
FEz4
FEES
F&e2a
FEZEV
F&zg
FEZA
F&ZR
FEZC
FEZED
Feda
Figl

FE4z
FE45
FE4T

F54s
FE4A
FE4C
FSal
FE4F
FESE
FESL

Fesz
FESS
Fes?
Fe5sa
F&sc
FeSE

D

mhmThm
(U
e e B

Ch Feaz

i

Ctr F1DE

Esaz
28aF

Ch F7Ia

2enz
AF
Cs
DEGE
1F
ZEFF
D&
2F
Ca

E

CAR EAzC

=0

Ca

CALL
FOF B
FOF H
Moy A C
ORA A

JRE P
EXAF

ORA A
FLISH PSW
CALL CRLF
FOF ol
RET

EXPR

CARLL. EXPLC
JRC ERROR
RET

YERZIOM 2. R — AFPRIL 1978

SEZ-20

P GET OME MORE

P EET

4 24 K

JGET 1=T.

FTEST ZRD

i ZERDY

L=

FHGE

JUEE DEFALULT CA7
JELSE =WMITOH ACE

i CARRY

CLEAR=X

P BHVE FLAGS

DO CRL

GET =
I SATD

-

COMYERT HEX TO RSCII

COMY

CETS:

[
1]
b

-’

HILON:

HILD:

AMI
AT
DHEA
AT
AR
PO
RET

W
&

H
H
46H

A

CALL. TOCHE
AMI # CMSE
JREME L CEl
CALL PORRA
JEE 258
=“EA A

RET

I TTS

RAR
MW I
R
HMA
RET
R A
JECRTET
CE A

RZ
JMP S0
CALL HILOD
R

FOF [

RET

IS H
MO FeH
ORA L.
ST

H: TRLUE

F

FARAMETERS

LW NIBBLE OMHLY

iFIA OR
IF AC
FIFA

-,

[

MO TFY

.

G CCRT
FGET R
;i BARTOH

FBATCH IS ALKAYS

P USER

3

FRETURM OME LEVEL

i ITMCREM

P TEST FOR CROSSIHG Edi

P CARRY

ACIA 2
IA

T =SUIY

15 RALWANYES FALSE

T EBD STATUS

s

EMT Hi.

SET=5T0OF

FHLSE

BERCE

BORDER

paior]
St



TDL ZR@

T

FETE
FEPC
FET

FETE
FEFF
FE2@

Fesl
Fegd

Fege
Fegs
FezB
Feg

Fesil

Fenz

bt Wt A 1 M 2 B B 1
LEU R R

Ty

F&AF
FeBl
FeB2
FeB4
Feps
FeBv
FeBS
FeB3
FeBA

FEEB
FeRE
Feli
FeC4
Fels
Face
FeCe
FeCh

Feha

FELOCAT ITHG
ZAFFLE 2~k
DL MONITOR

oo

O WD O
Do m

e &
e

G

BEFF

A

GE1Z

Ch F42=
L5 A s [
o Fazz
18FE

C)

Chx F¥
DEzZa
RS
FE1V
iF
Lo
FEBA
IF
KG]
LElvd
FE&R
ca

ol
i

BaEzD
LD F354C

ch FEER

ASSEMELER
MOMT TOR,

MARK :

THRUOM :

LERD
LE&:

RIBEBLE:
MIBELE:

COPCE

PLHE :

GIEHK

LIMELY

MUILL. :

MERSTOM 22
VERSTOM 2R
MITH MODES FOR GESIGM LTD 5%

- HFRIL.

B2

MY FE
SUE L
Mo AL
SER H
RET

L=T B, BSFFH
JHFRE LER

MWI
CALL PO
Ll B
CALL. P
DINZ LE®
RET

T. (M

ECHEH

CALL RIX
SL' ]- o ';:' -
R
CRI
oM
=
CRY
[ [N
R
R RN R = R
DRI aAH
RET

R R« ke

18

1_‘ __j

MwI . =
CALL C0

CALL. TI
CETOC -
RZ
CPI
RZ
CrI
=T
R
MG
FET

CR

CHLL. EXPLC
CHLL. LERD
CHLL MARK
Moy M

CHLL PO

CARLL HILD
JRMC U
CALL. MAREK

CALL LERD

A

i IF

PEET-LP

CRERY SET. THEM

LIRS

B

PTURM 0N TEFE

PLHIARLYIFY &

FRESET FOR SOME MUOLLS

COMVERT

i BE
| PERVERT CRARRY

i MMERT?
FFERMVERT HGAIM
FERETURM CLEAM
P ALY

sFILTER *o®

-

-

e

-

THEL "pae

EETURN ZERD

FETURN W/TAREY SET
ELSE MON-ZERLL

GET THD PARRAMETERS

PPUMCH LEADER
FPUNCH FILE MAREEE

GET MEMORY BYTE

:PI"M HOIT

SEE IF DOME

FLINCH EMD FILE MARKER

FPLUNCH MULLS

MY CHERY

FHIGE 3%

STOE

IF DELIMITER

¥ CR



TDL Z268 RELOCATING ASSEMBLER WERSIOM 2. 2
LEZAFPLE 2K MONITOR.

TOL MOMITOR WITH MODRS FOR DESIGHM LTD

Febhz
Falea
Felba
FaDA
Fenl
F&alF
FeEL
FEEZ
FEEg
FeaES
FSET
FEES
FEEH
FEER
FEED
FEEF
FeFz
FEeF4
F&aF?
FaFs
F&aFA
F&FC
FEFE
F7al
Fyaz
F7az
F7ag
F7as
Frao
F7as

Frac
FearF
Fyit
FPiz
FPig
[
Fris
F71R
Faim
FPiF

Frgs

oD FlDE
Esaz
ZEEA

G FPER
b 5 15 B
DEAE

1F

ZAFE
DEAS

e

(]

DB

iv

ZEFE
ZEGL

oD FVER
w\eEs

Ch FP2Eo
DEEg

17

CBEi=
18F&

oh FPEm
A

IS B

]

EZD

CH EAze
EZD

CA F2os
FE&4

CH EBzz
CE EBAZzES

-3

o

o
1

1 FSae
S
Ch FebX
E&vF

INC

0}

o

K]

m

ol

-
¥

DEAs

[0

TTYIM:

L TTE:

L TTa
L TTE:

L TTE:

{0 I A

cIz:

FI:

.. RIB:

FIw:

[0
EFRTY:

FORA

CALL. TOEHE
AMT ¥ CMSE
JREME T4
CALL. PORA
JEMZ O TTH
IMN TTS

AR

JEMC O TTA
IN TTI

RET

FLSH B

IM TTOF
FAL

JEC OO TTE
R N & PR
DAL RDREL+E
MvI B B
CARLL RDEL
M TTOR
FHL.

ERRRE
LadME L TTE
CHLL REREL
MY AL
FOF B

RET

DCR A

JZ CETIH
DCRE A

JHE CTLOC

CALL. TOCHK
AMI # REMSE
JEME . RIA
CALL. TTYIM
OEH A

REET

CPI RCAS
JE RILER
CFI RPTR
JE RFPTRL
JMF RULOC

CAlL. RIFF
JHPRE EPTY

CALL T
HMI FFH
RET

FLIsH B
IM TTOR
MO B A
IH TTS

YERSION 2R — AFRIL 12P8E:

s e
ot

FPIA OR ACIA 7
F I

PFIA THPUT ROUTIME
P GET START BIT

FRESET TIMER VALLE

HAIT HALF BIT TIimME

i# OF BITS T GET

HAIT BIT TIME

GET BIT

JBEIT TO CAREY

SHIFT BITS IM FROM LEFT
JGET THEM ALL

WAIT FOR STOR

SEYTE IM A

s

[

S CONEOLE=CRT?
G EET.
s BATOHT

ML MUST RBE LUISER DEFINED

[

FHOT TTY

s DLERR CARREY

JEET CHARACTER FROM COMSOLE
sCLERR PARITY BIT

PRMITIME T FIMD RCTIA OR FIA



TDL 288 RELOCATIMG ASSEMBLER VERSIOM 2.2

CZAPPLE 2-K

MONITOR,

WERSTIOM

TOL MOMITOR WITH MODRS FOR DESIGH LTD

F7Ze
Fvav
F7ze

F7ze
F7ZE
FPzD
F?7ZE
Fr4aia
Fig2
FPaz
F745

F7ae
F743
FéaA
Fyae
Fyaic
FPdm
TS
FPEd
SESE
F75z
F7od
FyaES
FPa?
Fos
F
TEH
FYsh
F¥5E
F7aF
F@&ea
F7ed
F7ed
FiEs
Frey
Fyes
Feeg
FP&er
Free
FyeD
FPaE
F7eF
F#va
F7
FFvFz
vid
F7Pva

—~. F7??7

Free
FP7s
F77H
F77E

FP7PE

Bs
ol
I

ZERT
DEBE
2D

DEGE
DESs

g4
L

ZOFE
ca

21 B
L)
3
2E
ER.
Oy FeddE
B
55
ES

@ac
ZEFE
Vi

F &

]

Bl Baea
]

El

(R

1A

ElsEa

= I
Fi.

FS

DS

ES

KA

220A

na

1B

1A

BE

=BER

5]

12F=

El

ES

cs
oD FS44
e

RDEL :

. RDE

PHERE

LW

R 2

LW

L SN

Ui | i
FOF B
RET -

MWI A, 5
ouT TTE
LR A
OuT TT=
M T7T=
EHL
JEMI
REET

. RDE

LAl H, @
MOY O L
DAL SP
L H
ALHG

CALL E<FE
FOF H

MOy H L
FLISH H
TH" SP
IMR
JRHC Y@
Moy HL
FLUSH Pz
PLSH D
LI B, #®
FLIZH &
FOF H

FOF D
LOAH D
CCIR

JEOQ L DONE
FiIP PSS
FLIZH PSH
FLIZH [
FLIsH H
R A

JREZ . .YS
ERAF

DCE D
LDARS D
CMF M
JEME Y2
M= H
EXAF

JHPE L YE
POF H
PLIZH H
e M
FUZH B
CALL. LFADR
FOF B

2R - APRIL A

R
St 15

FEESET TIMERASFULL 21T

JEMABLE TI

FGET STATL
S TYMEDR T

MER

=

oy

FAGE.

IMIT.

FOOUNT SERRCH BYTES

I

s GET CLREE
i =l
PERFEVEOIM D
JEET R OMAT
i IM L

N =P

E

CH BYTE

FETICK IN HIGH BYTE

FFUT OIT AN
FADIUST 57
 COLNT P
PMORE TO G

STACK
FItH:

£

FGET BYTE COUMT IM A

FEHEYE SO

T IM 5P

JMATCH STRIMG FOIMTER

P STARRT TG

i HL=SERRCH

RODRESS

ADDE

i D=SEARCH BYTE POINTER
YALLIE

P GET FIRST
i COMEFARE,

;ODD PARIT
F RESET O
SSAVE 1T A
P SAVE FOIN

 FOUMD ALL
PEAVE THE

MATCH
IHCR.
Y=EaIME
HT
GARIM
TERS

COUMT

&

REFEAT

FLOOK AT MESET MATEH

P TEST MEST
S M MATOH
i BUMP FOIN
JGET COUNMT
FTEST MEMT

TERS
AGATM
MATCH

PRAVE SEARCH COUMT LIMIT

i TELL COMS
P RESTORE

OLE

o
25



TOL Z26 RELOCATING RSSEMBLER VERSION 2. 2 FRGE 2&
CEAFPPLE Z-K MONITOR. YERSION 2. R - APRIL 1978
TDL MONITOR WITH MODS FOR DESIGN LTD SSR-@6

FvvF 1200 JHPR LD Y2 AL OIT AGARITM
Fvaa EE L DOME ;D WCHG FEET STACKE BACK
Fraz 23 IMs H

Fraz F= SPHL P STACEKE RESTORED
F7ad ) RET

Fras Chy FP2A TI: CALL. KT

Faas (] R

Fras FE? CFRI FFH S IGNORE RUB-OUITS
Frag e R

Frac FERAL CFI CR S IGHORE CRYS
FoE o B

F7aF C5 FUsH B

Frea 4F MO TR

Fesl O FS40 CHRLL 210

Fvad BV ORF A

Feos s FOP B

Frag s RET

PONENETEM 1.9 LOOE-UF TRELED

i THE FIREYT CHARACTER IS THE DEVICE MAME

i nOME LETTER? AMD THE HEXT FOUR ARE THE

PO MAMES OF THE FOUR POSSIELE DRIVERS TO BE
ASSTGMED.

LTEL :

43 CBYTE P COMSOLE HSSIGHMENTS

54 CBYTE T FCTTY  T=TELEFRIMTER

S CBYTE o P CCRT  W=CRT CWIDEU MONTTOR)
4z CBYTE B P BATCH= COMMENMDS FROM RERDER
CEYTE e P CUSE  USER

[A R EC e IR A IR Y R Y A Yy
0wl 20 )
n

o g e )

m
n
o

s CBYTE RS s READER ASSIGMMEMTS
L) CENTE CT PRTTY

S CBNTE R PRETR P=PAPER TAPE
4% 2 -

55

MMM TTHTTIATT

T CBYTE o i C=CHESETTE
THE o . BYTE L i RUZER SRR

56 CEYTE R P PLINGH RSS IGNMEMTS
e CENTE T PRTTY

CENTE P i PETE

4% CBYTE e PPCHS  CECRSSETTE
bt CBYTE L P PUSER  USER

nmTm MM
~f = = =
TITTITT
MM
o
=

4 . BYTE i SLIST ASSLGHMEMTS

S . BYTE T LT LIZT=TELEFRINTER
el L BEYTE T PLCET LIST=0RT

4 L BYTE L JLIME PRINTER

9% . BYTE R SLlsER USER

mmAnTm
=i
b e i e i

oo )

T
f
L

THIZ IS A SHORT PEOGEAM. EXECUTED
S UFOM ESECUTING A "GO COMMAMD. 1T
IS PLACEDR TN THE WOREE AREEA WHEM




- TDL Z88 RELOCATIMNG ASSEMBLER WERSIOM 2.2 FRGE 27
CZAPFPLE 2~k MOMITOR, VERSIOM 2R — APRIL 12733
TDL MOMITOR WITH MODE FOR DESIGHN LTD S2@2-26

i THE MOMITOR IS INITIALIZED. AS IT
i REQUIRES EAM FOR PROPER OPERATIOM

F7AE ExIT: SEXIT ROUTIME CLOARS ALL REGISTERS)
FPARE 5 FOP B

FPRAC v MO AL

FeAk EDaF STHR

F¥AF ve MOV AL B

Frea ED47 STHI

Frez FDEL FOP Y

Frgd DOEDL FOF &

Fres Fi POP PSS

FvEY 5 FOFP B

Fres 1 FOF D

FPES El FPOP H

FVEA ag ExAF

F7ER Da Exx

Frec (xR FOF D

FeeD {54 8 FOFP B

FVRE Fi FOF PSS

FPEF El PP H

FrCe Fa SFHL.

F7Cc1” 21 889a Lxl He 8 .

Fecd a8 HOF s RESERVED FOR ENABLE INTERWUPTS
FPCS C2 0008 JHFP @

Froa aliois] . WOR a i STORAGE AREA FOR TRAF DATA
F7CA aa . BYTE 5

Free sjalais] . WORD &

FrCD a3 . BYTE @

i DISFLACEMENTS OF REGISTER
5 STORAGE FROM MNORMAL STACK
i LOCRATION.

F7CE EMDX:
aa1s AL = 15H
aglz BLo = 13H
(15 s cLoc = 12H
0811 DLoc = 11H
aa16 ELOC = 1@H
aai14 FLOC = 14H
aaza HLOC = Z@AH
aazF Lo = ZFH
BE2F INTLOD = 2FH
Bpaz4 Pl = ZdH
8ai17 S0 = 17H
aazs TG = Z5H
Py aazs TLOCH = 235H
aalrF LLOC = 1FH
aaas HELOC = H9H
ulain] BFLOC = BABEH
aaaA CRLO = EHH



TDL Z86 RELOCATIMG ASSEMBLER WERSIOM 2 2 FPARGE 22
CEAFPLE 2-E MOMITOR. WERSIOM 2R - APRIL 1978%
TOL MOMITOR WITH MODS FOR DESIGM LTD SSreom

et Jouy 1A

EIiarn L S TR = @A
BIEALC EFLOC = ACH
5IG IS FPLOC = EEH
BEGaF HPLOC = HFH
BEGE LPLO = H@EH
BEay wLnc = By
FERES L0 = @S
[mla]s e e T L = @z
BEa3 T = A%

THIZ 15 THE TRELE USED TO DETERMIME
PR OMALIDR REGISTER TDEMTIFIER., AMD ITYS
i DISFLACEMENMT FROM THE STACE FOIMTER.

POSTITION OME= REGISTER HAME., MITH BIT 7 INDICATIMNG
EHD OF TRABILE.

FOSTTION THO= BIAZ FROM CURRENT STACE LEVEL DRYED
i MWITH A THO-BIT FLAG: ,
i BEnRRHAR=HNOEMAL REG. BYTE
i Blakensn=5PECIAL FOR "M" REG.
: LR EHE=HORD

FeCE ACTEL i PHORMAL SET OF REGISTERS (SR8
i PPLUE THE IMTERUPT REGISTER ("I")

FVCE 4145 . BY'TE TH AL -
Fel 4313 . BYTE il = BLOC ]
Fehe 4ELE . BYTE i L0 g
F7id G411 . BYTE D pLoc - @
F ol 4518 . BYTE TET EL.OC 5
Frha S . BYTE TF. FL.oc e
FyoA 42EA . BYTE THY. HL.OC 5
Froe 4C2F . BYTE Rl Lo '@
) 4DTE . BYTE i & HL_GC '@4aH
FPES SEEd . BYTE TE PLIOC ' GREH
FrE:z BEeT . BYTE T, =00 ' BeEH
FPE4 E REl5 . BYTE I 1L 5

FPES 215) L BYTE =EH
FYET FRMTE SARDITIOMAL SET OF REGISTERS (2-86)

v 41689 . BYTE THT. HFLOC '@
e S2EE . BYTE TE. EFLOC e
FYEER SEER CBYTE L T, CRLOC e
FPEDR 430 . BYTE i ERa Sy N '
FVYEF S S CBYTE TET EFLC A
F7Fil S . BYTE i S o S e
FPF= S 88aF . BYTE TH HFL.OC RS
FPFs S4CEE . BYTE g LPLOC RS
FVF? St F . BYTE M. HPLOC EdeH
FFPF= k=1 ‘ . BYTE TET #LOC 'eEaH



TDL 228 RELOCATIMNG ASSEMBLER VERSTON 202 HHGE 232
CEAPPLE 2-KE MOMITOR., WERSION 20 R — APRIL L7
TDL MOMITOR WITH MORS FOR DESIGH TR 254

F7FE b Jo Lt CBEYTE R A WL HEASEH
F7FD SEEz . BYTE TR R %)

FYFF G . BYTE G

Faaa & P EMD OF PROGERM
Faaa . EMD EASE



CaRFFLE

Rk L SRS o T T

ERFMCH
CERFE
Yo
(N5
e
CRETIM
CeTs
I R T
EOF
ExF
E=PE
FLOC
HILD
HPLOC
TOEYT
kI
LCRET
L.FHADR
L
LFLOC
Lo
MEMCE
MSEL
FEYTE
FLOC
FOUsR
FTFL
FIITH
RDEL
FIFF
FMSE
RTTY
SIZE
STETH
TI
TOM
TRUE
TT=
TTYOUT
LML
MHERE
w, OFF
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