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Amstrad ZEN Reference Manual

Introduction

Thank you for buying this copy of ZEN for the Amstrad CPC&4., If
you have any questions about ZEN then please feel free to write to
Avalon Software. All high level languages have performance
limitations, when you need the maximum in speed and flexibility the
answer lies in Assembly Language programming. ZEN provides you with
the tools tc generate or analyse 1B@ Assembly Language progranms.

Starting up

Unlike BASIC, which is permanently available in ROM, you need to
load IEN from cassette., It is stored on the cassette as a binary
file designed to run at address 4000H (16384 decimal). BASIC usually
assumes that it has the whole of memory to itself. To ensure that
BASIC and ZEN coexist peacefully it is necessary to change the top
of memory before loading from cassette. The loading procedure is
therefore as +tollows:

(1) Type MEMORY 143B3(ENTER)

(2) Type LOAD"ZEN"(ENTER)

BASIC will then load ZEN into memory, displaying various prompts
and messages as it does so. When loading is finished vyou are
returned to BASIC's command level, any existing BASIC programs are
unaffected., To transfer control to IEN type CALL 163B4(ENTER),

Command level

Whenever the prompt IEN> is displayed you are at command level,
you may execute any of the following commands:

A ...... Assemble 0 ...... Out

B .....u. Bye P isuvae Print
C..vo.. Copy 8 ...... Buery

D ...ov. Down R ...... Read

E ....,. Enter § veu.s Sort

F oivaass Fill T oveess Target

B ...... Boto U.oveewr Up

H ,..... Howbig W oesesus HWrite

I vouevan In X vuvees Xamine

K «voens Kill T voveus lap

L +vss.. Locate C +oeas. catalog

M oiveoo Modify d ...... disassemble
N ...... New U vueaas unscramble

Te select a given command type in the first letter of it's name,
followed by a parameter if relevant, and then press the (ENTER) key.
The DEL key can be used to backspace. The usage of command loop
parameters is explained in greater detail in the next section, which
examines each command in depth. [If ZEN doesn’'t understand anything
you've typed in it will display the error message HUH? The default
command, just pressing (ENTER) on it’s own will clear the screen.
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Assemble The function of the assembler is to read a series of
assembly language statements and to produce the corresponding 282
machine code and listing, The IEN editing commands are used to
create a text file in memory which is the input to the assembler.
Output of the machine code file, usually called the object file, is
controlled by the LOAD operator (see under PSEUDO-OPS), The listing
output is specified by you in response to the OPTION) prompt from
the assembler. VYou may specify V(ENTER), E(ENTER) or (ENTER) for
video, external or null list output. The null output option is much
the fastest mode (the assembler is peripheral-hound) and should be
used until all syntax errors are corrected. The text file is read
beginning at the start-of-file and stopping when the END gperator is
found.

Bye This command gives a warm return to BASIC, any BASIC programs in
memory are unaffected. You can do a warm return to ZEN by issuing
the CALL 16384 statement as described previously. You can shuttle
between ZEN and BASIC whenever you like without affecting any files
or data in memary.

Copy This command moves a block of memory. You will be prompted for
START >, S§TOP> and DESTINATION> parameters. Within ZEN‘s command
structure a numeric parameter may be a decimal, hexadecimal or octal
number. Hex numbers are 'H’ postfixed and octal are ‘0 postfixed.
So if you wanted to move the block of memory from 28@H to 2FFH up to
8@DOH you would type 2@BH(ENTER), 2FFH(ENTER) and B@@@H(ENTER)

Down This command moves the editor current line down by the number
of lines specified in the command parameter. For example D37 (ENTER)
moves down thirty-seven lines, The default command parameter is one
s0 D{(ENTER} moves down one line, The editor in ZEN is line
orientated as in BASIC but does not use explicit line numbers,
instead you use various commands to move around the text file until
you reach the required position. You then use the ENTER or IAP
commands to insert or delete lines of text. If the DOWN command
bumps into the end-of-file then the message EOF will he displayed.

Enter This command enters lines of text into the text file. ZEN will
display the current line number, type in your line of text then
press (ENTER), This process will repeat until you type a full stop
as the first character on the line, this returns you to command
level. Your text is placed in the file at the current line, the old
current and following lines are moved downwards towards EOF, Note
that although line numbers are often displayed by ZEN these are
dynamically computed and not stored in the text file.

Fill This command fills a block of memory, from START> to STOPD

inclusive with a DATAY value. VYou will be prompted for all three
parameters.
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Goto This command loads the 1IB@ registers with the User Image and
transfers control to the address specified in the command parameter,
For example G2(ENTER) would perform a complete system cold start. If
no command parameter is supplied then control is transferred to the
address in the User Program Counter. You will then be prompted for a
breakpoint address. If you respond with a valid address parameter
then a breakpoint is set at that address. I+ you default, by just
pressing (ENTER), then no breakpoint is set. A breakpoint is a way
of stopping a running program. A RST 3QH instruction (DF7H)
inserted into the program and a vector back to the IEN trap handler
is placed at @@30H. The trap handler will save all the I8 registers
in the User Image area and restore the code under the breakpoint
before returning to the ZEN command loop. You can thus examine the
state of the 188 at the time of the breakpoint. You cannot set a
breakpoint in ROM, ZEN will generate a MEMORY error message if the
breakpoint has failed te set for this reason. You can continue
execution by wusing the G(ENTER) command as the Program Counter is
saved as part of the trap process.

Howbig This command displays, in hexadecimal, the start and end
addresses of the text file and the top of memory. ZEN will allow the
text file to grow up to this top limit but no further. You can
change this limit if required (see 7EN listing, the LIMIT constant).
It is presently set at AB7FH, the area from ABBBH to BFFFH is used
by the BASIC operating system. The area from CRB@H to FFFFH is the
video memory.

In This command will display, in hexadecimal and binary, the data
read from the I/0 port specified by the command parameter. For
example I83H(ENTER). The oparticular hardware configuration of the
Amstrad CPC44 means that addresses up to FFFFH are valid,

Kill This command erases the text file, as with the NEW statement in
BASIC. It is possible to recover an accidentally KILLED file as ZEN
just makes the EOF pointer equal to the SOF pointer, the actual text
will still be in memory,. Find the address of the last text
character, this will be an ASCII Carriage Return code {(BDW).
Increase this by one and use the MODIFY command to restore the EOF
pointer (see IEN listing, EOFP)

Locate This command is used to search the text file for a particular
string of characters. The <character string forms the command
parameter. For example LBIT 7,A(ENTER) would +find the first
occurrence of the string BIT 7,A in the text file. The text file is
searched from the 1line after the current line., If the string is
found then that line is made the current line. If the search fails
you are at end-of-file, There are no restrictions on the contents of
the parameter string.

Modify This command allows you to examine and alter memory contents.
The start address is specified by the command parameter. For example
M7B@@QH(ENTER) would cause the command to start at 70Q00H. If vyou
supply no address parameter then the command continues from where it
last finished. The byte at the address is displayed in hex and ZEN
prompts for a data parameter from you. If vyou supply a parameter
then it is stored at that address, if you default ZEN just steps
onto the next address. To return to command level type a full stop.
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New This command lets you modify the current line of the text file.
The line is displayed with the cursor at the rightmost position.
Change the 1line and press (ENTER) to restaore the new line to the
text file.

Out This command will output a data value to the I/0 port specified
by the command parameter. You will be prompted for the data
parameter.

Print This command displays a number of lines from the text file on
the screen. The number of lines is specified by the command
parameter, for example P9(ENTER) would display nine lines. The
default command parameter is one. The display commences with the
current line and the last line displayed becomes the new current
line.

Query This command displays sixty-four bytes of memory in hex and
ASCII. The command parameter specifies the start address, for
example Q4QDQH(ENTER) would display the start of ZEN. If you supply
no address parameter then the display begins from where it last
finished,

Read This command reads a file from cassette into memory, you will
be prompted for a filepame. There are two types of file which
cancern 1EN, text files and binary files. If the file is a text file
then it is added to the end of any text already existing in memory,
If the file becomes too large then the error message MEMORY is
issued and reading terminates. If it is a binary file then it will
be placed at it‘s load address unless you have specified a load
address as a2 command parameter. For example R799@H would load the
file commencing at 79@@H irrespective of it's actual load address.
The execution address of the binary file is placed in the User
Program Counter. These two types of files are the same as the
standard BASIC text and binary files. The type of a +file is
determined by a single byte in the file header., The following seem
to be the normal types: BASIC = @@H, BASIC PROTECTED = B1H, BINARY =
@2H, TEXT = 14H,

Sort This command will sort and display the symbol table produced
during the last assembly. You will be prompted for an output option.
Your possible responses are the same as for the Assembler list
output. The output of this command is generated a page at a time as
with list output, You can restrict the sort process to symbols
beginning with a particular letter by entering that letter as a
command parameter, For example SB(ENTER) would only produce the
symbols beginning with the letter ‘B'. Note that symbols are only
sorted on the first letter and not the whole name,

Target This command will move you to any line in the text file and
make it the current line. The command parameter specifies the line
number, for.example Ti435(ENTER) would move you te line one thousand
four hundred and thirty-five. The default command parameter,
T(ENTER), moves you to the start-of-file.
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Up This command moves you up the text ¢file by the number of lines
specified in the command parameter. The default parameter is one.

Write This command writes a text or binary file to cassette, you
will be prompted for a file name. The command W(ENTER) writes the
text file while the command WB(ENTER) writes an area of memory as a
binary file. In this case you will be further prompted for START>

STOP> and EXEC> addresses. The area written is from start to stop
inclusive, the execution address is merely placed in the file header
for use in later reading.

Xamine This command displays the IB® registers saved in the User
Image. The top line shows the main registers and the laower line the
18@ alternate register set.

Zap This command removes a number of lines from the text file as
specified by the command parameter. For example Z1@B(ENTER) would
remove ane hundred and eight lines, commencing with the current
line, The default command parameter is one.

catalog This command is identical to the BASIC cat command, it will
verify and display all the files found on the cassette, File type
indicators are: BASIC = ¢, BASIC PROTECTED = %, BINARY = &, TEXT =
*,

disassemble This command performs a symbolic disassembly on an area
of memory and generates a text file or listing as output. You will
be prompted far the START> and STOP> addresses of the area you wish
to disassemble. You will then be asked the address which the program
RUNS AT>. Sometimes you may have a program in memory at & different
location to it’'s usual run-time location, the disassembler can
relocate any addresses and labels in it's output to reflect this. If
you default to the request for the run-time start address then ZEN
assumes that the program is at it's normal run-time location. 1¥ you
supply an actual address parameter then the output file will reflect
this run-time address. You will then be asked, repeatedly, for the
START> and STOP> addresses of any data areas within the disassembly
region, These are areas which will not be decoded as instructions
but as data bytes. To terminate this process type in a stop address
of zero. There is a maximum of sixty-four seperate data areas, if
you exceed this number ZEN will generate the error message FULL. You
will now be asked for an output OPTIONY. You may specify V(ENTER) or
E(ENTER) for listings to the video or external devices. If you
default then ZEN will generate a text file and add it to the end of
any text already in memory. If the text file grows up to the top ot
memory limit during disassembly then the error message MEMORY is
issued and disassembly terminates. The only other error condition
possible during disassembly is for the symbol table to fill up in
which case the error message FULL is issued. Note that the
disassembler uses the same symbol table as the assembler and so
destroys any symbols there. This is only of relevance if you which
to perform a later SORT operation. Any illegal opcodes encountered
during disassembly are treated as data statements. Labels of the
form Lnnnn (where nnnn is an address) will be generated at the
appropriate positions.
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unscramble This command is a simplified version of the disassembler.
It will disassemble eight 1I8@ instructions beginning at the address
specified by the command parameter. For example u4iE@H will
disassemble the start of ZEN's mainloop. 14 you default on the
address parameter then the command continues from where it last
finished. Any illegal opcodes encountered are displayed as data
bytes. ZEN will try to make an intelligent guess ahout how to
display eight bit numeric operands. Numbers less than ten are
displayed as single digit decimals. Numbers from from 41H to SAH and
61H to 7AH are displayed as ASCII literal characters. Other numbers
are displayed as hex values with a leading zero if necessary.

Further Information

List Output

The commands Assemble, Sort and disassemble can all generate
large quantities of output to the video or external devices., With
these commmands the output will be generated a page at a time with a
short pause between each page. Pressing any key will stop output at
the end of the page, to restart press any key except '8'. This key
will force the command to QUIT and return to the command loop.

The external device is assumed to be eighty characters wide by
sixty-sixz lines long i.e a typical printer. VYou can change the page
length by modifying the PABE procedure (see IEN listing). VYou can
change the various field widths by modifying the group of constants
COMWIDTH/SYMWIDTH (see ZEN listing). The external device is presumed
ta respond to the ASCII control characters Formfeed (BCHI, Carriage
Return (@DH) and Linefeed (BAH). IEN issues a Formfeed followed by
sixty-twa lines of text for each page, each line being terminated by
Carriage Return, Linefeed. The external device driver (see ZEN
listing} will drive ERSON FX-80 type printers as it stands. If you
have something unusual there is space in the driver to insert
patches, to filter Linefeeds for example.

The video device is assumed to be forty characters wide. Note
that line numbers are not generated on the video device for
Assembler/disassembler listings because of this reduced width. The
symbol, operand and comment fields of a 180 statement may be of
indefinite length. 1If necessary ZEN will truncate these fields to
fit into the required format.

The Symbol Table

The symbol table is the area of memory used by IEN to store
symbols during Assembly/disassembly. It is situated between IEN and
the text file. If you wish to increase it's size it is only
necessary to change the start-of-file pointer to the required new
valug, here’'s hows (i) KILL the text file (2) Use MODIFY to change
SOFP (3) KILL the text file again to copy SOFP into EOFP and CURRENT
(4) Perform an ASSEMBLE to shut down the symbol table (5) Use WB to
write the new version to cassette.
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The External Environment

The Amstrad CPCé4 has a complex memory map. When you first enter
IEN you will find that the Operating System and BASIC ROMs have hbeen
switched out and that RAM is contiguous from @ to BFFFH, with the
video RAM occupying the remaining space. To switch the ROMs back in
is fairly easy. Enter the following keystrokes:

K{ENTER)

E(ENTER)

ORG 70Q0QH (ENTER)
LOAD 7@0@K (ENTER)
CALL 9B980H (ENTER)
CALL BBFQ&H(ENTER)
JF 4BQBH(ENTER)
END (ENTER)

. (ENTER)

A(ENTER)

V{ENTER)

G70B0H (ENTER)
(ENTER)

This short program calls two procedures in the Operating System
interface to switch in the upper and lower ROMs. They can now be
examined with the Buery and unscramble/disassemble commands. For
example if you Query around 649H you can see the export market names
for the machine. Examination of the region around CC3@H will reveal
all the BASIC error messages.

IEN will operate whatever condition the memory map is in. BASIC
text files occupy low RAM just after the RESTART block and grow up
towards HIMEM, The BASIC cassette operating system requires the use
of two 2K buffers for read and write., When you first enter IEN they
are set to 3@BOH to 37FFH (Read) and 3808H to 3FFFH (Write). You can
move these around by modifying the CRBUFF, CWBUFF pointer caonstants
(see ZEN listing). They can occupy the same space if required as ZEN
only uses one at a time.

Something you should be aware of when designing a program is the
Amstrad’'s wuse of background interrupts. The interrupt handler is

running constantly in order to scan the keyboard, etc. This
interrupt handler expects to find certain information in the 188
alternate registers, You should therefore never do an EXX

instruction in your programs with interrupts enabled. If you have to
ook at the alternate registers for any reason then disable
interrupts first. You should also be aware that any call to the
Operating System Jjump block will turn interrupts back on and will
consequently crash if you have the register sets exchanged.
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Assembler Syntax

IEN expects assembly language statements to be constructed
according to the syntax defined in the ZILOG 780 Assembly Language
Programming Manual., 2EN deviates from the standard in one instance
in that it expects EX AF,AF rather than EX AF,AF’. The section
following this sne contains an alphabetically sorted listing of the
entire 78@ instruction set. Each assembly language statement may be
divided inte a maximum of four logical fields, they are:

€1) Label
Operater
Operands
Comment

Label A label is a way of marking a statement so that other
statements can refer to it. Line numbers serve the same purpose in
BASIC, you would use GOTO 24@ for example. Assembly Language allaws
you to use a symbolic name for a label. When you declare the label
it must be postfixed with a colon '3’ so that the assembler knows
that it's a label. A label must begin with a letter but may contain
letters or digits after that. IEN allows labels of any length with
all characters being significant, The register and condition-code
names may not be used as symbols as these are reserved identifiers.
Any attempt to do so will result in an error message.

Operator There are sixty~seven operators in the 1180 Assembly
Language. In addition ZEN supports seven PSEUDO-DPS, they are:

END This pseudo-op terminates assembly, it MUST be used.

DS or DEFS Define Storage skips over the number of object locations
specified by the operand.

DW or DEFW Define Word places the operand in the object file in
reverse grder as reguired hy the 782 word instructions.

DB or DEFB Define Byte(s) places the operandis) in the object file
at successive locations, Operands are delimited by commas, each
operand may be an expression with value less than 256 or may be a
literal string. Literal strings may be of any length but cannot form
part of an expression.

EQU Equate assigns the value of the operand to a symbolic
identifier., Any symbolic identifiers used in the operand expression
must already be known to the assembler. This 'no forward reference’
rule is designed to prevent circular referencing.

ORG Origin defines the start address of the object file. This
pseudo-op can be used as often as needed to produce sections of code
at different addresses. The 'no forward reference’ rule applies to
the operand.

LOAD Commences loading code into memory at the operand address, Use

of a subsequent ORG pseudo-gp will turn this process off, you are
explicitly required to re-establish the loading process.
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Operands The number of operands in a statement depends upon the
operator, There are niladic, monadic and dyadic operators in the 180
instruction set, These take zero, one and two cperands respectlvely.
There are three classes of operand:

(1) Registers (A,B,C,D,E,H,L,I,R,HL,DE,BC,AF,IX,IV,5F)
(2) Condition-codes (NZ,Z,NC,C,PO,FE,P M)
(3) Numeric expressions

A numeric expression is composed of one or more of the following
elements delimited by the infix math operators:

(1) A decimal, hex or octal number. Decimal is the default base with
hex numbers being °'H' postfixed and octal ‘0’ postfixed. Numbers
must begin with a digit, a leading zero will be needed with some hex
numbers,

{2} A literal character enclosed in single or double guotes.

(3) The § character. This variable mimics the program counter of the
run-time program.

(4) A symbolic name. The assembler will use the associated value in
evaluating the expression.

The infix math operators are:

addition
subtraction
multiplicatieon
division
logical AND

. logical OR

2~ ok )+

Expressions are evaluated STRICTLY LEFT TD RIBHT with no
precedence ordering. Arithmetic is sixteen bit unsigned integer and
overflow will be ignored.

Comments Comments are ignored by the assembler. They begin with a

semi-colon '}’ and are terminated by the end-of-line.
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Assembler Error Handling

I+ the assembler finds a syntax error the following will happen:
(1} Assembly terminates.
(2) An error message is displayed.

{3) The offending line is displayed and is made the editar current
line,

(4} The command loop is re-entered.

You can now correct the error and re-assemble. It is impossible
to make a syntax error which will damage ZEN or anything in memory.
The error messages are:

UNDEFINED You have used an undeclared symbol,

SYMBOL You have declared a zero length symbol or have forgotten the
symbol needed with an EQU pseudo-op.

RESERVED You have tried toc use a reserved word for a symbol,

FULL The symbol table is full.

DOUBLE SYMBOL You have declared the same symbaol more than once.

EOF You have forgotten END and have hit end-of-file.

ORG! You have forgotten ORG.

HUH? The assembler is completely baffled.

OPERAND You have done something wrong with an operand, this covers a
multitude of sins! Most types of syntax error will come under this

heading as well as errors of magnitude, These accur when you try to
offset too far with a relative jump or indexing instruction.
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i PORERERRAEERA AN LA RRERI LR
2 HEE 288 Instruction *
3 s % Set *
4 PORRERERERAE AR ERF RN RN
S

& ORG @

7

2 INDEX: EQU S s IX,1Y Index
? NUMBER: EQU @5834H 1 16 BIT Operand
1@ NUM: EGU  20H s 8 BIT Operand
11

2 opee BE ARC A, (HL)

17 P@0i DDSEDT ADC A, (IX+INDEX)
14 P24 FDEEGS ADC A, {IY+INDEX)
15 pee7 8F ADC  A,A

14 DoB3 B8 ADC  A,B

17 aue? 89 apc  A,C

18 o0BA 8a ADC A,D

19 Q@@E S ADD AVE

20 oe@c BC aADC  AL,H

21 @2@D 8D ADC  A,L

27 Q0BE CEZ0 ADC ALNUM

27 @01@ ED4A ADC . HL,EBC

24 P12 EDSA ADC  HL,DE

25 0014 EDEA ADC HL,HL

26 D016 ED7A ADC  HL,5F

27 p018 86 ADD A, (HL)

28 0R1i? DDBAOS ADD A, (IX+INDEX)
29 @A1C FDB6RS ARD A, (IY+INDEX)
3@ @oiF 87 ADD  A,A

31 0020 86 ADD AR

32 @21 81 ADD  A,C

I3 22 82 ADD A,D

34 20EE BI ADD  A,E

5 D024 B4 ADD  A,H

6 PBES 85 ADD  A,L

37 @026 CoZ ADD A, NUM

I8 228 2?9 ADD  HL,EC

39 029 19 ADD  HL,DE

4D RO2A 29 ADD  HL,HL

41 @@2B 39 ADD HL,8F

4Z DO2C DDA ADD  IX,BC

3 @Q0ZE DD19 ADD  IX,DE

44 Q%@ DDZ27 ADD  IX,IX

4% Q@32 DDER ADD  IX,8F

44 DO34 FDOY ADD 1IY,EC

47 Q@34 FD19 ADD IY,DE

48 PB3I8 FDZ9 ADD  IY,IY

49 Q0ZA FDIE9 ADD  IY,SF

S50 @03IC Ab AND  (HL)

51 08D DDALBS AND  (IX+INDEX)
52 0B4D FDALLS AND  (IY+INDEX)
55 0043 A7 AND A

54 Q044 AQ AND B

55 @45 Al AND C

56 PB46 AZ AND D

57 @247 AZ AND  E

58 0048 A4 AND H

59 0047 AS AND L

&8 PB4AA ELZD AND  NUM



@?é
ANRA
BavE
[ralrdate]
aoa2

DRCBASAS
FROBA%SLE
CR&T

7
20 BaDpa CB&D

BIT @, (HL)
BIT @, (IX+INDEX)
BIT ©, (IY+INDEX)
BIT 0,4

EIT @,B
EIT @,C

BIT 8,D

BIT @,E

BIT 8,H

BIT @,L

BIT 1, {HL)

BIT 1, {IX+INDEX)
EIT 1, {I¥+INDEX)
BIT 1,A

EIT 1,B

BIT i,C

BIT 1,D

BIT 1,E

BIT 1,H

BIT 1,L

EIT 2, (HL)

BIT 2, (IX+INDEX)
EIT 2, (IY+INDEX)
BIT 2,4

BIT -2,

BIT 2,C

BIT 2,D

BIT 2,E

BIT 2,H

BIT E,L

1

5 (HL)

, (IX+INDEX)
, (IY+INDEX)

o

HL)
IX+INDEX)
IY+INDEX)

P R

o

-

—
LI'ILELHLHLHUILﬂLﬂL"IL’I«b-«b‘D-b-b-P-b-b-h-h
FIMUOED ~ o~ TME0



-n

121 @@DC CE76& BIT &, (HL)
122 9@DE DDCE@S76 BIT &, (IX+INDEX?
127 BOEZ FDLCEQL7& BIT &, (IY+INDEX)
124 @QES CR77 EI &,A
125 @PE8B CEBE70 BIT &,B
1246 Q@en CE71 BIT &,C
127 @BEC CE72 BIT &,D
128 @@REE CR7Z BIT &,E
129 P@FD CE74 BIT &,H
170 @@F2 CB73 BRIT &,L
171 BOF4 CRVE BIT 7, (HL)
1322 @BF& DDCBASTE BI 7y (IX+INDEX)
i FDCEASTE BIT 7,(I¥+INDEX)
1 CR7F BIT 7,4
i CE78 BIT 7.,B
13 CE79 BIT 7,C
1 CR74a BiT 7,0
13 CE7R BIT 7,E
17 Cr7C BIT 7,H
CE7D BIT 7,04
DLe4ns Cabl O, NUMBER
FC840% CALL M, NUMBER
048425 CALL NG, MNUMBER
cDe40s CALL NUMEBER
42405 CALL NZ , NUMBER
48405 call. FoNUMBER
. EC2485 CALL PE,NUMBER
E483402% call. PO,NMUMBER
ceag4es cakl. Z,NUMBER
EF CCF
3 BE CF {HLD
DDREAD cE (IX+INDEX)
FDERERS CF {IY+INDEX)
BF. F A
BgQ CF E
BY CF c
EA cF D
BE oF £
EC CF H
BD cF L.
FEZD CF MUM
EDBY CED
EDES CFDR
EDAL ORI
EDE1 CRIR
2 CFL.
27 DAaA
2 IS DEC  (HLY
" DDISBS DEC  (IX+INDEX)
FDE5O0 DEC  (IY¥+INDEX:
D DEC A
2o DEC R
73] DEC EC
ap DEC C
15 DEC D
1B DEC DE
ip DEC E
25 DEC H
2 DEC HL

180 @152 DDZ2 DEC I"Z



EXX
HALT
M
M
M
In
I
N
IN
N
IN
IN
N
ING
INC
NG
NG
ING
ING

-

W =

w

£

(5F)  HL
(8F),IX
(5F), IV
AF, aF
DE , HL

KSR o]

A, (D
A, (NUM3

B, (0

C, (G

o, (C

E, (C)

H, (D)

L, (C

(HL)
(IX+INDEX)
{IV+INDEX)

oomm D
1

(HL)
(IX)

(1Y)

C, NUMBER
M, NUMBEF
NC, NUMBER
NUMEER

NZ , NUMEER
P, NUMBEF
FE , NUMEER
FO, NUMEER
7 , NUMBER
C,%

¥
NC, %
NZ, %



4]

FAGE

741 @1C1 2BFE JR Z,%
242 B1C3 @2 LD (BCY ,A

243 @1C4 12 LD (DE) , A

244 Q105 77 LD (HL) ,A

245 @iCe 70 LD (HL) B

246 2107 71 LD (HL)Y ,C

247 @ICB 72 LD (HL) D

248 @1C9 73 LD (HL)Y LE

249 @iCA 74 LD (HL) ,H

250 QiCE 75 LD (HLY , L

P51 @100 3620 LD (HL) (NUM
252 @1CE DD77015 LD (IX+INDEX) ,A
253 @1iD1 DD700S LD (IX+INDEX) ,E
254 @1D4 DD71@S LD (IX+INDEX),C
255 @1D7 DD7285 LD (IX+INDEX) ,D
2546 @1DA DD7305 LD (IX+INDEX),E
257 ©1DD DD74@5 LD (IX+INDEX) (H
258 B1E@ DD75@S LD (IX+INDEX) ,L
259 Q1EZ DD3Z6@520 LD (IX+INDEX) ,NUM
260 B1E7 FD7705 L (IY+INDEX) A
241 DIEA FD7005 LD (IY+INDEX) ,E
262 @BLED FD71@5 LD ¢(IY+INDEX) ,C
267 BIF@ FD7205 LD C(IY+INDEX) D
264 @1F3I FD7305 [+ (IY+INDEX) ,E
265 B1F6 FD7405 LD (IY+INDEX) ,H
266 @1F9 FD7505 LD (IY+INDEX) ,L
267 BIFC FDI6D520 LD (IY+INDEX) ,NUM
268 0700 I28405 LD (NUMBER) ,A
269 @203 ED4I8405 LD (NUMEER) , BC
27@ @207 EDSI840S5 LD (NUMBER) , DE
271 D20E 228405 LD (NUMBER) , HL.
272 Q20E DD228405 LD (NUMBER) , IX
273 @212 FD22B405 LD (NUMBER) , IY
274 @214 ED738405 )] (NUMBER) ,SF
275 B21A BA LD A, (BD)

276 @21B 1A LD A, (DD

277 B21C 7E LD A, (HL

278 @21D DD7E@S LD A, (IX+INDEX)
279 0220 FD7EDS LD A, (IY+INDEX)
280 Q223 IABLOS LD A, (NUMBER)
281 0226 7F LD  A,A

282 @227 78 LD A,B

283 0228 79 LD A,C

284 0229 7A LD A,D

285 ©22A 7R LD A,E

286 B2ZB 7C LD  Aa,H

287 @B2ZC EDS7 LD Aa,l

288 @22E 7D LD A,L

289 @22F IEZ@ LD a,NUM

299 @231 EDSF LD AR

291 @23 46 LD B, (HL)

292 @234 DD46@S LD B, (IX+INDEX)
293 0237 FD460S LD B, (IY+INDEX)
294 02IA 47 LD EB,A

295 @2IB 40 LD EB,E

296 @2IC 41 b B,C

297 B23D 42 LD B,D

298 BIIE 43 LD B,E

299 @23IF 44 LD E.H

I00 0240 45 b  B,L



@
SE3405
118405

5D
1EZG
&s
DD&E&RS
5 FD&G0%

1
a7
=Y

[=15]

L4

E 45

- 25620
ZADAQT
218495
ED4A7
DDZABAAE
DDZ18405
FRDEAB4ADES
FD212405
&E
DD&EDS
FD&HERS
&

LD
LD

B, NUM

BC, (NUMBER)

EC, NUMBER

C, (HLY

C, {1X+INDEX)
©, (IY+INDEX)

ZrImoomD

UM
, (HL)
. (IX+INDEX)
D, (I¥Y+IKDEX)

DoooOOonOooOonn

" D, NUM

DE, (MUMEER?
DE , NUMEBER

£, (HL)

E, {IX+INDEX?
E, (IY+INDEX)

H, (IX+INDEX)
H, (IY+INDEX)
H,A

IITIIXTIxIx

HL , (NUMBER)
HL. , NUMEER
I,A

I1X, (NUMBER)
IX,NUMEER
1Y, (NUMBER)
IY ,NUMBER

L, (HL)

L, (IX+INDEX)
L, (IY+INDEX)
L,A



FAGE 7

68 LD L,E
&9 LD L,C

3 A LD L,D
6B LD  L,E

5 &C LD  L,H
&D LD L,L
2EZD LD L,NUM
EDAF LD R,A
ED7ES405 LD  SP, (NUMEER)
Fo LD  SF,HL
DDF 9 LD  SFP,IX

2 FDF9 LD SF,IY
318405 LD  SF,NUMBER
EDAS LDD
EDES LDDR
EDAD LDI
EDE® LDIR
ED44 NEG
o NOF
B& OR (HL)

T DDEALBS Of  (IX+INDEX)
FDEADS OR  (IY+INDEX)
E7 orR A
B orR B
Bl orR C
B orR D
BZ OR  E
B4 OR M
ES DR L
F&20 OR  NUM
EDEE OTDR
EDEZ OTIR
ED77 ouT (Y LA
ED41’ ouT (D) ,E
ED4% outT (o) ,C
EDS1 ouT (), D

E ED59 ouT () LE
ED&1 ouT (D), H
ED&6Y ouT (D) ,L

32 OUT  (NUMY LA
EDAR ouTD
EDAT DUTI

Fi FOF  AF
c1 FOF EC
D1 FOF  DE
E1 FOP  HL
DDE 1 FOP 1
FDE1 FOP 1Y
FS FUSH AF
Cs PUSH EC
DS FUSH DE

5 ES PUSH HL.
DDES FUSH IX
FDES FUSH 1Y
CE86 RES @, (HL)
DDCE@S86 RES @, (IX+INDEX)
FDCEBS86 RES @, (TY+INDEX)
CEB7 RES @,

CESD RES m,B
Cea1 RES @,C



DDCEB’“E
FRDCROSIE
CRIF
. CE7E2
ce7?
CRen
CB?n

CESC
B

CR9D

DDCRQEAL
FDLBRREAG

CRA7
C[ﬁm

' DDCRASAE
FDCROGAE
CEBAF

CEE&
DDCEQSERG
FDOEBSES
CER7
CEED
CEE1

RES 0,D
RES ©,E
RES @,H
RES @,L
RES 1, (HL)
RES 1, (IX+INDEX)
RES 1, (IY+INDEX)
RES 1,A
RES 1,R
RES 1,C
RES 1,D
RES 1,E
RES 1,H
RES 1,L
RES 2, (HL)
RES 2, (IX+INDEX)
RES 2, (IY+INDEX)
RES 2,4
RES 2,B
RES 2,C
RES 2,D
RES 2,E
RES 2,H
RES 2,L
RES 3, (HL)
RES 3, (IX+INDEX)
€S T, (1V+INDEX)
3,A
L B
,C
3,D
3,E
3,H
3,L

RES 4, (HL)
RES 4, (IX+INDEX)
RES 4, (IY+INDEX)

~FImMmoOwD

(IX+INDEX)
(IY+INDEX)

HL)
IX+INDEX)
IY+INDEX)

]
m
m
flRe o s s ¢ A R D R R [ L R R R S SR - -

W W e e w W w m e A A m w w e a w s o e

ONP A~~~ IMoODD



5Q&
S07
508
09
512
511
512
513
514
515
Slé&
917
518
519
520
521
522
523
52

525
52

527
528
527
o3

52

-

nunanen
A e LA G
RV L R

53
58
o3

540

AZCD
@ICE
@ICF
@ID3
@Dl

3D2
@zD3

2DS

D7
2ZD7

DD
PIEL
BIES
QIES
@IE7
@IE?
@BIEB
@ZTED

CBRZ
CERZ
CEE4
CBRS
CERE
DDCBASRE
FDCEASKEE

DDCEBRSLS
FDCEOS14

CEBs&
DDCRBS24E
FDCERSAS
CBO7
CRo2
CB@1
CR@2

Z Cp@e3

CEQ4
CRas

DDCEROSIE
FDCEASIE

TIm

(ML
(IX+INDEX)
(IY+INDEX)

(]
L]
L]
[}
L]
L]

N NN N N N S N S O D

CTIMoOmD

(HL)
{IX+INDEX)
(IY+INDEXD

FrImoO@mD

(HL?
(IX+INDEX?
(IY+INDEX)

Trmoomd

(HL>
(IX+INDEX)
(IY+INDEX)

rImoowmD

(HL)



't DDCROSAE
FDCERSOE
LROF
CRA2
[ =1
CE24
& CEOR
g Cpac

7
DDYEGS
2 FD?EAS
= GF

22

@7
I3

2 9B

= 90
D

: DE2@
EDAZ
D52
ED&2

DDCEASCH
FDCRASCSH
56 CBC7
CrCA
CeCi1

CRC4
CRCS
CECE
DDCEASCE
FRDCBOSCE
CRCF
CRC3
CBC9
CRCA
CECE
CRCC
CECD
CED&
DDLEBSDG
FDOBASDS
CBLh7
CED@

P> D

(IX+INDEX)
(IY+INDEX)

rImgnomwDn

A, (HL)
A, (IX+INDEX)
» {IY+INDEX)

’

@, (HL)
@, (I1X+INDEX)
@, (IY+INDEX)

>

~CIMmoom

HL)
(IX+INDEX}
IY+INDEX)

D o~

HL)
IX+INDEX)
IY+INDEX)

RNMEMNMNPr etk s =S8N0 8 8

WD~~~ TIMOOm



660

CED1
CRDZ2
CBDZ
CED4
CEDS
CEDE
DDCROZEDE
FDCROTDE
CEDF
CBDE
CED?
CEDA

CBE&
DDCEBSES
FDCE@SES
CRE7
CEEQ
CEEL
CEED
CRED
CBEA
CRES
CBEE
DDCEBSEE
FDCEBSEE
CREF
CBEE
CREZ
CBEA
CRER
CREC
CEED
CEF&
DDCERSF&
FDCEASF&
CEF7
CEFQ
CEF1
CEF2
CEFZ
CEF4
CBFS
CEFE
DDCE@SFE
FDCEOSFE
CEFF
CBFg
CRF9
CEFA
CEFE
CBFC
CEFD
CB2&
DDCEDBS26
FDCE@S2
cE27
CEZO

< B

{(HLY
IX+INDEX)
IY+INDEY)

HL)
( IX+INDEX)
IY+INDEX?

—~em T EMIZOnI ~~ -~ ITMon

M o a w a W W w w w w w e a e

=

mImMmoOwD -~

(HLY
(IX+INDEX)
CIY+INDEX)

(HL)
(IX+INDEX)
(IY+INDEXY)

s N SN N SN NNNer R AMEMRAEWMAN AR R2ER SR ED D DL

¢IX+INDEX)
(IY+INDEX)
2]
B



rTImen

(HL)
(IX+INDEX)
(I¥Y+INDEX)

rIrImoem >

(HL)
(IX+INDEX)
(IY+INDEX)

FImoDom>

(HL)
{IX+INDEX}
{IY+INDEX)

FImOoOoDD

(HL)
(IX+INDEX)
(IY+INDEX)

ZrImoomp



*% Written by Jdohn Hawthao

1
=2
a
4

Copyright
AYALON
HEE .2 Cow
XN WH AR E

» Coantroal

EDV OR
EQU @

s Flag displacemsnts
47 -

48
43
=@

o1

bape FS:

53 Fés:

4 F7:

j=1s

56 3 Code starts here, sbip © ER
57

58 400@ CIE041 ENTRY: Jr
59 40Q% CI4E47 REENTRY: JF
60 4006 GRAS4EIE Mi: DE




APMGR

EXahig

244415441 M9

At

8% 49072

4Be




Y
&

b b e e e e
b ek b g b e e 150

-

2

al1my
4109
1B
4100

2PDNDAA

e
=

S

I

IS m

apgn
Dt
2nag
2090
2e90
2002

[SIEINTEY







=45
250
251
252
253
254
255
256
257
258
259
260
261
262
262
264
265
264
267

282E

: CpC44z
1029
ag
19F4

219100

o4
2ADFA0
22DD4a

AN el

42AR7
42A/9
424D
42B0
42R3E

4286

CDAR4R
) 2]
18F1
CDA644
£Dpsn4an
CI1E4L

2E4E

EILL s

TOF:

TAREET:

DOk e

LINE:

ZAF:

E@:

ED7BEB4® ER:

CD184s
2AE7402
210100

78

FPRINT:

CF CHL)
JR NZ L1
INE DE

INC HL
DINZ ez
FOF HL
CaLl, THIS

JR LIHE

LI L., (80OFF}
D
LD
LD
LD
LD
RET
CALL TOF
DEC EBC
L AR
W] ™
JR Z,LINE
FUSH BC
CALL. NEXT
BC
. URDATE
jeim
3 DOKWH
CALL EOF

CaLL FOSITION

JF PRI
LD ALB

ST o

IR Z,LINE
FUSH HL

CALL REMOVE

FOF RC
FOF HL
DEC EC
JR ZAF

LD  L,M15%2SS
LD 8P, (5TH)
CALL ERRZ

LD HL, (TEMF)
LD EC,1

LD A,E



E, TBUFF

3L HL



FAGE 7

cpecaz

INGERT:

WRITE:

WEIN:

CDFEA6
Ct

LR

WEq:

ZAE148
EDSRDFA4Q
B7

EDIZ2
cacpaz

WSOURCE s

REMOVE

I
!

HL, TREUFE

L BREEEH

FOF DE
Lo iy

FLIGH TX

SEC HL,DE
JF Z,E10
FUSH HL.
FUSH DE
CALL WOPEN
FOE  HL
POF  BC



NG RES
16H

CIcL

DE,HL
MEMTOF
A
HL , DE
DE ,HL




ZZE148
CE74B0C

EDSBALR4 1
DDES
CDoEBRL
DDE1
185E

ZADFA4AR HOWRIG:
cpapag
ZnE142
coanaz
ch4rag
13 2Danag

S0RT:
A DDTHGEAL
A FL
SRTZ:
ZCAN:
GONL:

SCME:

499 4454 2QEB

S50@ 4454 DDISOR

SA1 4459 20135

S@2 4435R CD2146

S5@Z% 445E DDIL0204

504 4442 DDCROA4E

505 4464 2BOZ

S@6 4468 DDIGOR

S@d7 446B DS SCNZE1:

CD&ERC CATALDG:

ML, ATND -1
HL

HL

iy (HLD

MZ,SCNL
(XD
NZ ,SCN4
CRLF
(IX+F3) , 4
1, (IX+F1)
Z,8CN3 1
(1X+F3)
DE



S50

G931

G552

S5
554
Bl
556
557
oS58
559
Sied
S61
62
TN
Tib4
565
Seé6
67

cDigaz
D1

ER SENG:
o

DS

b1
QET7F
CDA44AQ
El

Ci

SE

23

Sé&
ER
cpanag

C24948
Z1IF540
1130206
P10Z02
CD1RE?
= GOTZ:

a8
DDE1
FDE1
C34D41
CDEDA47 corPyY:
ES

Z2EBF

FAGE
DE

DE , HL

BC

DE

D,B
o,7FH
SYMFIELD
HL

EC

E, (HL)
HL

D, (HLY
DE , HLL
WORDSF
DE, HL
SCN2

C,60T2
(UFC) ,BC
L,MZ4 8255
FARAMETER
C,GOTx
(BEFTADDR) ,HL
A, (HL)
(BKFTCODE) ,A
A, BF7H

(HLY L, A

(HL)

NZ ,E2@

HL , VECTOR

DE, Z0H

BC,

EMIR

SF, IMAGE

STARTETOF
HL

L,M27 %255



PAGE

568
569
G570
571
572
73
o574
575
G574
977
578
G579
580
81
G982
o83
o84
585
284

587

CDABAT

CDED47
ES
2E9S
CDASA7
EE

c1

804
ED4TEZ40
ZAEZA4AD
Ch2146
cDBDh48
2Z2E340

CAZ146
Co

CDARA47

3804
ED4ZES40
2AES40
7D

E&FB

&F

zEGS
0608

FILL:

FILZ2:

MODIFY:

MOD1:
MOD2:

MOD3:

MOD4:

MODS:

GUERY:

QUZ:

auz:

CALL
EX
FOF
LDIR
RET

CALL
FUSH
LD

CAaLL

FARAMETER
DE,HL
BC

STARTSTOR
HL

L,M28 %255
FARAMETER
DE, HL.

MZ,FIL2

C,MOD1
(MDEF) , BC
Hi_, (MDEF)
CRLF
WORDSF
(MDEF) ,HL
A, (HL)
BYTESP
DE, HL

use
7,CRLF

EC

PARAM1L

EC

DE, HL
C,MODpS
(HL) LE
a,c

a,2

E,A

A, BS
OUTFUT
MaD4

A, (HL)
BYTESP

HL.

a,L

7

Z,M0D2
MODS

c,auz
(ODEF) ,BC
HL, (BDEF)



op
7 CDIC4As
741
PHAS
CDYZas
Ch2144
PL04

CDF24S

bbb 4583
£67 4S0E

(AINE

BU7

AAMINE:

OMEFAIR:
FATR:

OUTFDRT:

HL
WIRDSF
A, (HL?
LY TEGE
HL
o
HL

CALL OMERPAIR
ING ML

ING  HL

INC B

LD E, {HL)
ING  HL

LD D, (HL)
ING  HL

EX  DE,HL

CALL WORDSF
EX DE,HL
DINZ PAIR
RET

PUSH BC
LD L,M288255
CALL FARAMETER
POF  BC

ouT (D) ,L

RET



EL78 INFORT:
5
L C0e248

CATALOG
746 4600 RESZ DW DaGM

747 4602 FS DB w. 8



DROCROA4E
2811

FE@S

ragalednldnrdn]
2020000

SR Julvlulaln e
svlviralnjulnlnln]

20000200
LQAD2OBRA
BRORRYD

I 2eandnan

20022009
[l baluledv]

20020000

F3
CDZERD
I8FB
F1
3EF1RD
CD81RE

CDR&BE
FETF

SPACE:

OUTRUT:

VIDED:

VIDZ:

EXTERN:

EXT2:

KEYBDARD:

B2

=
R
A
3]
)

~

-

g
C
.
C
Lo

DE

nE L HL

ML (ELOFES
RL

s
=]

H,M1/256
STR1

aF

A, CF
OUTEUT
AL LF
OuUTEUT
aF

£, BLANE

- s m W 8w w
L a m A w e e
PRI

ST R I L S B N ]

[SIESESESR RSN NSRS O]

RIS EEE S

TNw v -

2
@
2
a
a
]
o]
a
2
2
(%]
A

I
e
=
[01]
<

CLEXTS
AF
FPSEND

CURDM
WATTCHAR
DEL



853

57
846@
861
862
867
8464
865

867

CDADAS
212144

215441
B1QpRn
CD7044
v
FEDS
2087

CD&TRE
2ET7R

CDALASL
2154414

DDES
CDYSRC
DDE1

GETNAME @

WCHAR:

L, M1
. CUE
ML, TRUFF
c
B,C
RET
FUSH 1X

CalLl. COCHAR
FOF IX




CTHWRUFTF

HL
(PAGENDY JHL
(LOT)  HL
FOSITION

HL.
(LCTH L
L

LF
CRLF

(5P ,HL
HL

(UFCH  HL
HL

(USE) ,SF
SFLEXIT

FUSH BO
PLUSH DE
FUSH HL
Lo AR



282

ES
86
987

EDRA
ce

CDACA4A S
41

Y

7
ce
|G
115441
cpD247

I ZE7D

CDA847

REMOVE:

FARAMETER:
FARAML:

STARTETOF:

Lp
FUSH

() ey, DE
JE 7EM

RLE b
Al NEXT
FLISH HL

LD HE L (L
FUSH HL.

IR &

SR

HL DE
CEFY JHL
BC

DE

LD LLaME a
CALL FARAMETER
LD L,M2
FARAMETER




DR A

SBC  HL,DE

ING  HL

RET NC
E1@: LD

ot

CH

~RT:

HL ,DE

ADD  HL,HL
LD E,A
LD D,@
ARD  HL,DE
FOF DE
INC DE
DINZ CV1
RET
4817 11C832  DELAY: LD  DE, 13000
4815 CDI149  DELL: CALL HOLD
4819 1n DEC  DE
4819 74 LD ~ A,D
T AS1A BE OR E
481E 20F8 JR  NZ,DEL1
5 481D DDCEQOSE BIT 3,

4821 CC7D4é CALL Z,k
4824 FES1 cr g



ChERat
DRCROODE

CLEAR:

MEMCHEDR :

E2@:
MEMTOF

NEXT:

FOSITION:

FOE1:
1297 4871 210400
i@98 4874 ZAD74@
1099 4877 1 FOS2:

JF Z,ZEN
SET 3, (IX+F1}
LD A,FF

JF OUTRUT

EX  DE,.HL
FOF  DE

RET

FUGH DE

ADD ML, BOC
EX  DE,HL
CaLL MEMTOP
or oA

SEC
EX

CALL EOF

LD
LD
MG
IHE
[
JR
RET

FLSH HL
FUSH B

Lp  EB,S
LD (HLY , BLANE
ING ML

DINZ FOGH

LD (HL} ,OR

EX  DE,HL

DEC  DE

LD BC,10

LD HL, (LET)
DEC DE

FUSH DE

EX  DE,HL

caLL MASH

LD A,E
FOF DE
aDD A, @°

LD  (DE),A
LD A,L



WOREDSF:

Fa BYTE:

2897
4698

MYR:
Lieaiy
JF OUTPUT
B 22DD4ag UEDATE: LD (CURRENT ) (HL
E3 TLING: FUSH HL
2ADT40 LD ML, (LCT?
INC  HL
22D740 L (LOTY JHL
El FORF HL
ce FET

L EQY 3
[ EQr ot
TL: EQL 16
Ll: equ 2
AL s EQU 2
SBEL: EQUL 3
ADL: EQ 4
IRML s EfQQ 3
OL: ey =
s e 4

: Register pair identifiers

IBC: EQl B
IDE: ey 2
THL: EQU 4
IAF: EQU  AEH
18P EQL &

s Tirny register IDs

1E: Eqly @



1227 4888 CD1CA49

moa

bt bt i et fod

>

11X:
IIV:

IREF:
TIMT:

; Condition

ICY:
INCY:
1Z:
INZ:
IFO:
IFE:
IMIN:
IFOS:

: Parser

TR:
TRI:
RF:
RFET:
XY
X¥1:
NO:
MOT:
RE s
CCr
XYL
EOL:
TND:
THMOI:

;3 Farcer

TALFHA:
TLAR:
TOFD:
TCOM:
TIND:
TADD:
TSUR:

i Assembler

ASME:

EQU
EQU
EQU
EQL
EOL

g0
Enu

code

e
e
EGiL)
EQL
EGu
Eo)
EGl
EQL

priimary

[=1elu]
EQU
(el

intermedi

CALL.

R RS

@QnDH
QFDH

& o

GETOFPTION



213089
IAFF
2ZER4R
CDCA4R
4 DDCE2@AE
y CD7042
CD3I149
ZADD4A
2ZET40
2AEFAD
7 EZ

2024
CDFE4A
6 IBIF

DD71@8%
Cne49
C2504R
CD?B4R
FE@R

CCRFAA

2EYY
CDACAS
FoRa

- DD7720
DDZ6@24@1
210000
22D740
ce

CD@IBE
Da

33 DDCEO@74
CAERAL
DDCEROOYE
ce

DDCEOLICE
ac
DD710s
@an

DDCEBRAE

FS2s

El:

GETOPTIOM:

HOLD:

SYMBOL:

FUSH
M)

CALL
RET
BIT

RES
RET

SET
INC
Lo

DEC

HL , AEND+1
(HL) ,@FFH
(FEF) JHL

PASS

S, {I¥+F1)

TOF

HOLD

HL , (CURFENT)
CTEME) ,HL

HL, (PC)

HL

Hi . @
(FLAGE+EZ) (HL
(FLABS+FAT ,HL
=1

TLAR

Z,SYMEDL

EOL

Z,P52

TALFHA

NZ,E1

DFTSEH

C.E1
(1X+F8) ,C
JUMP

NZ,E&

. PARSGER

EOL
N7 ,E1

HL

5, (IX+F 1)
Z,LI8T
LING

NI F51

HL,@
(FAGEND) (HL

READCHAR
NG

by (IX+F1)
Z,ZEN

I, (IX+F1)

I, (IX+F2)
C
(IX+F7),C
[



CARTAZ
CDER4A
FD2EEDAD

A

EL4Q

4996 CH
4993
24994
459€
494D

I g b b et et bt ek Db e ek

DS FUSH DE
C FE@S cF o

DR RET T
FEZS CF z
DAYE4R JF C,FARSER
CDYB4E cALL PARBER
ES FUSH HL




PG

=

E 24

FS
CDORAT

s oAF

S FDE%

4QBF

4n14
S 4A1S
4A18
4A1C

6CAR
LZ4E
OB4E

» CEA4AE

DEAE
1DAF
704D
BHAD
AR
FRAT
D2AF
CRAF

= AA4AD

B@4aD

T CDAD
5 FEAD
7 EDAD

284F

+ E14D

@AD4E
FA4E
ES4E
1052

5 ER4AF

&44F
S64F
SDaF
FS4F

po
o
A

JPTAR:

DDCEAD76 LIST:

R e =)

cS
DD4EDR
EDSECRAD
FRZ15441

FUSEH
CaLL
FOP
EX

13

RLOA
RLEA
RLOA
RLC&

FUSH
LD
Lo
LD

oF

IMNCH
MLl
SRH
BITH
LiH
DBEH
DSH
EEUH
OREGH
IMH
LOADH
LTAR
CALTAB
JMFTAR
LTER
INTAR
ADDTAR

DUTHF

&
Zz
B

L CIN+F 1Y

¢, TRUFE

FLARS+FA)



Do
DDCRALT74
ccigaz

FD21CD4@
2AE740
AEFF
DDCB@144
281A

L3132

LB2

LS3:

LS7:
LEB:

LS?:

FLISH
BIT
CALL
BIT
IR
BIT
coLl
FOF
LD
NG
DEC
IR
CALL
LD
LD
CoLL
NG
INC
DEC:
IR
DINZ
ING

DE
by (TX+F2)
7, PAGE

1, (IX+F1)
MZ,LS1R

7, (IX+F2)
I,POSITION
DE

1Y,COMWIDTH
HL, (TEME)

HL
LB

HL
FIELD
HL

A, (HL)
CR
7,L.589
D

HL

LS8

HL
FIELD
(TEMF) ,HL
1y
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4A/98
4A39
4AFA
449D
440%E

% 4AGF

4002
4AARZ

4AN4
4468
4A/AR
4AAF
4AR1
4AB4
4ABS
4AEBB
4AR9
4ABA
4ABC
4ABD
4AEBE
4R/BF
4ACH
4AC2
4ACT
4n/C4
4Aac7
44008
4A/C7
4ACB
4A/CC

4ACD

4ACF

4ADA

4ap1
4ADZ
44D4
4ADG

4AD7

4AD?
4ADA
4ADD

4ADE

4ADF
4AE1
4R/E2
4AE4
4AES
4AESL

4A/ES
4AER

4AED
40F@
anaFa
4AF6
4pF7

FDZ21CF40 SYMFIELD:

FD4400
DDCEROO4E
28@%
FD44601
FDEZ
FD23
7A

B8
81
78

iC

3D

213C59
182D

21RAG1
DDCBOLSE
2824
21D651
181F

FIELD:

FD1:

FDZ:
FD3X:

[ =H

FD&s

FD7:

FD8:

SYMSCH:

OFDSCH:

FOF

CabL
INC
DEC

RET

SUR

INC
INC

T
wuhl

LD
SUR
LD
JR
PUSH
cAaLL

INC
IR
LD

RET
INC
IR

Le
JR

LD
BIT
JR
LD
JR

HL

CRi.F
C

NZ,L51
BC

IY,SYMWIDTH
B, (1Y+@)

1, (IX+F1)
z,FD1

SUTFUT
AF

HL

FD3
A,B

D
NC,FD6
HL

HL , AEND+1
SEARCH

HL ,CCODES
I, (IX+F2)
Z,SEARCH

HL, TREGS

SEARCH



OFTGOH:

m

“ARCH:

G

1575 4AB3S FE@Z
15746 4BIT7 Z@17
1577 AB39 DDVEQ1
578 4B3IC CR&L7
1577 4B3E C2A&4C
1580 4EB41 CR4F
1581 4B4E L9

REZOLV:

1587 4B44 FE@Z
1584 4B446 2008
1585 4BA8 DDCEOBSLE LITLEZR:
1586 4B4C CO
1587 4B4D 7C

LITLE:

CF
IR
EIT
RET
LD

1,0
Fiy (DE

O

MZL,E&

f, (IxX+FI)
4.4

Nz E7
1,A

NO
MZ,E&

S, (IX+F1)
MZ

AL H
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1588
1589
1590
1591
1392
159Z
1224
1592
1596
1597
1598
1592
1600
1601
1602
14603
1604
1605
1606
1407
1608
1689
1610
15611
1612
16173
1614
1615
1616
1617
1618
1619
1620
14621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1621
1632
14633
14624
1435
1636
1637
14638
1639
1640
1641
1642
1647
1444
146435
1646
14647

28

A4BAE
4B4F
4B50
4pS2

4B55
4BS6
4B58
A4BSA
4BSE
4BSC
4B5D
4BSE
ARSF
4Rp51

AB&LE

4B6T
ARbLL
4B46T7
4B6A
4B&C

4EB&D
AB&LE
4B6F
4B72
4B73
4Bp7646
4B7A
4R7C
4880
4BB2
4E8S
4pgs
4EQ7
4ER8A
4E8C
4u8F
4R92
4B
4B94
4B97
4R78
4899
4B7A

4R9R

4B9F

ABAR1
4BA2
ABAZ
4BAL
4BA7

4RAB
4BARB
4BAC
4BAE
4BEBQ
4BE2

B7
cs
2E52

C2A942

SDh
CRSER
20F &
7E
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23

2ZEF 42
DDCROBSE
018
DDCE@DAL
zP03
2AF140
77

23
2ZF140
2600
DD4EQZ2
215441
2%’

CD754C
D8
FEZ4
2609
2005
CD734C

Eb:

MOFMIX:
MOFMX2:

MOFFPRE @

MOFLH:

MOFH:

MOFE:

MOF =

FARSER:

FAL:

OR
RET

JpP

LD

CaLL

CAaLL

MOF
é, OEDH
MOF
AL

L MOF

aLH
MOF
A,B

HL

! BC

cL2
HL.

(PCY ,HL
5, (I%X+F1)
NZ ,MOFS
4, (1¥+F1)
NZ,MOFZ
HL, {0BJ)
(HL)Y ,
HL

(DEJ) HL
B,

C, (IX+F3)
HL , THUFF
HL,EC
(HL) ,A
CIX+FT)
BC

HL

A

0, (IX+F2)
A, EDL

NZ

BC

FAL

BC

TERM
C
TIND
B,®
NZ,FAZ
TERM



0 4RES
aBES
4BEE

2 4BEC
4EEE
ABFD
4BF1
ABFZ
4BFZ
} ABFL
4BF7
70 4BFE
1691 4BF?

1697 ABFLC
1494 4pPFE
16595 4CDBD
16946 4C21
1697 4CR2
1498 4CO3
14699 4C0&
170@ 4C@7
1701 4009
1702 4C0A
1703 ACOR
17@4 4CQE
1705 4C@F
1706 4C1Q
17@7 4C12

A7
FATR4R
&0
IE@A
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&
zpac
j=t]

&F

ED
Cn7z4c
El

7D

ng
CIoe4n

FEQT
20F7
B@

o

ES
C07324C
El
811
FS

ES
CD734C
EB

El
FE@Z
20ED

FER:

FAd:

FAT:

FHGH
CALL
PO
Lo
LD
RET
[ Y1
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4C14
4C15
4c18
4C1A
4C1B

4Ccic
4CLE
4C20
4Cc21
4C22
4024
4C26
4C28

2 4C29

4C2PF
4C2D
4C2E
4C2F
4C3@
4CZ21
4C32
4C33

4C34
4C36
4C38
4C39
4C3A
4C3B
4C3C
4C3D
4C3E

AC3F

4040
4cat
4C42
4ca4
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4049
4CAB
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AC4E

2 4050

4CS2

40353

4csa
4cSs
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a0s9
4C5A
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4CSE
4C60
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F1
CcDicAaC
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19
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2003
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PAGL:

MATH:

MAZ:

MAZ:

MA4:

MAS:

MASA:

MO

MAS2:

MALs

MAbL:

POF
CALL
IR
FOP
RET

SRL

NC,MAS2
HL,BC

E

D

A
NZ,MAS1
DE, HL

THMUL
NZ ,PER
HL ,®
A, 16

B



MALLY:

TERM:

TEZ:

ig@q 4Cag o

1624 4CAE 2
1807 ACAE C
ACEL

FD21D9AC
DS FIND:
FDES

ET

SE

23 FINt:

1400 FINZ:

RR o
JR NC ,MALR
ADD ML, DE

EX  DE,HL
ADD ML, HL
EX  DE,HL
DEC A
IR NZ,MAbLL
RET
CLASS
TLAR
; 7,E6
CE o EOL
IR NZ.TEZ

il

N7
OFDSCH
A TOFD
NG

EUSH
FLSH
EX

IR NZ,FINI
LD  b,@
ADD HL,DE
LD A, (HL)
ADD ML ,DE
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4CCF
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4Cn7
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4CD9
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4CEA
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4CEC
4CED
4CEE
ACEF
ACFO
4CF1
4CF2
4CF3
4ACF4
4CFS
ACF6
4ACF7
ACF8
4CF9
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4CFE
4CFF
4D@Z
4D@7

AD0A
4pap
4D10

4D12
4D1S
4aDp17
4D19
4D1A
4D1D

4D21.

4D22
4D24
4D27
4D28
4D29
4D2A
4D2B
4D2E
40730

SF
7E
CE7EB
CEBE
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E3
FDE1
Di
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10eDnz7
242AZF 2B
2D262EZ8
29
JBIAZZ22C
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1F
20
1E
iC
1B
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19
18
17
16
&
aD
13
20
11
IB

QEOO2380
a1

42008287
3400001

BBE335

CDARAC
212021
FDE?

CDAEAC
FEQE
20F9
ce
2AEF 4@
DDCBRB7E
c8
2EL4
C3R942
ES

a4

SE

ec
CDAR4AC
FE@E
282C

TYPTAE:

CLes

5]
ul

CLti:

CLZ:

CL2:

E11:

CLa:

CL41:

LD
LD
EIT
RES
ADD

FOF
FOP
RET

DE
DB

cALL
JF

CALL
cp
IR
RET

BIT
RET
LD
JF
PUSH
LD
LD
INC
CALL
CF
JR

TL,CR," "™
kRS AR, ()

IBH, 2,
@

CL3-$-TL
CLA-$-TL
CL2-%-TL
CL3-%-TL
CLIZ-%-TL

CLASS-#-TL
CLi-$-TL
CLS~%-TL
CL4-%--TL
CLA-%-TL
CLS-$-TL

EOL.B,NO, TMUL , TDIV

TAGD, TSUE, TAMD, TAR
TIND,®,@, TLAR
?,TCOM, TDEF

TYFE
BC,2100H
(1Y)

TYFE
EOL
NZ,CL1

HL., (FC)

7 (1X+F1)
z
L,M183%255
ER

HL

B, (HL}

E, (HL)

C

TYFE

EOL
Z,CLER



£21749
ac
CDAR4AC
FEZL
ca
FEZIS

DJIH:

A, (HL)
8
MZ,CLAL
D, HL

IR NG,DL71
LD (CURRENT)
LD A, TALFHA

cr [
JR MZ, D
[ ] AL

AND  QETH
RET NZ

LD B,L
SET  5,B
CALL FPARSER

CF ND
RET MZ
CALL MOFE

]



T 4DRE T

4pCz:
4DCS
apcs
4DCA
ApCE:

4DCD
ADD@
ADD1

ADD4

DLOCBAASE
2@aF
EDSREF42

17

DWH:

DBHZ:

DEHA:

CDI54B
ER
ZAEF 40
19

4DDG 2

4Dn8
4DDE
4pDC
4DDE
4DED

4pE}
4DE4
4DE7
ADER
ADEC

4DED
4DFQ
4DFT
ADF7
ADFR

3 4DFD

CDISAR
2IF 14D
DDCERRAL
aF

o)

CDIG4R
22EF4Q
DDCROBESL
DDCEAARE
2097

co

ORGH:

LOADH:

BIT
IR
LD
SCF
SEC
Ly
INC

RET
XOR

Jr

>

M
AL
HOF

ML
T4
MOFLH

TLIT
M7, DEHZ
DE

A, (DE?
MOF

H

MZ ,DEH1
DEH4

LITLE
&,L
MOF
PARSER
ECL
NZ,DEH

L RESOLY

DE ,HL
HL., (FE)
HL,DE
(FC) JHL
HL, (DBJ)
HL , DE
(OBJ) ,HL
A

RESOLV
(OBJ) ,HL
4, (IX+F1)
A

RESOLV
(FC) HL
4, (IX+F1}
7, (IX+F1)
NZ ,E02



ENDH:




FAGE

2064
2065
2065
2066
2067
2068
2062
2070
2071
2072
207=
2074
2075
2076
2077
2e78
2079
2082
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
21ez
2183
2104
2105
2106
2107
218
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122

26

4EBS
4EB6
4EB8
4EBA
4E8D
4EBE
4E7@
4EF1
4E74

4EF7
4E98
A4E9A
4E9B
4E9C

4E7E
4EA1
4EAZ
4EA3

36
21020A02
2A00

7B
FEQ4
co
CD484R
CDI&4R
7D
CI46D4ER

CI564R

FE&4
ca
18F2

7E

CD&D4B
CD&C4E
C3I46T4R

7B
FE@7
28FS
CIZ504B

7E
FEQ4
28ED
CD&614R
78
EE&1
47
CD364R
C3654E

7B
FE@&
co
60
18DC

CD484B
7A
65

6B

LD:

CP
RET
JR

LD
CALL
CAaLL
Jr

LD
CP

JF

LD

JR
CALL
LD
XOR

CALL
JF

LD
CF
RET
LD
JR

CALL
LD
LD
L.D

I6H
1,2,206H,2,08H,0

ISF*16. IHL
NZ
L1

a,E
MOF
MOFB
MOFLH

AE
1A
Z,L62
Eb

ALE
THL
Z,Laz
MOFFPRE
ALE
a1H
B,A
MOFMX2
MOFLH



FSTH: EALL.
IR
LD

i) JMEE L.
DE  QE9H,BEFH, K.

aMFL: LD H.B
IF MOFLH

IMPZ: LD A, L
CF o IHL

JMPZY RET NZ

Jar MoFE

CALTAR: DE




A,C
MO*15. E0L

;o

(IR

FFT:

FEZis

TMH:

DE, IMTAE
HL.,DE
B, (HL)

IHTADR:

L E,A
JE MOFMIE

ADCTAR: DE AL
DE RF*14.RP
DR @

DB DL1-%-Al
DE DLS-$-AL.5
DB 4AH , BEH




cn484n
&5
59
CI&SAR

FERA
2009
CD&PAR
18F2

FEQS
CAFZAE

ALDTAR:

oA

ML

b

D T e bl




cha4a4p
Z004
ZEQ7
95
D8
70
a7
a7z
@7
B2
47

cooRap

FEQA
2uec
ES

L0
26CHR
CD&THAR

IJECE

DIZ410Q

CBS3
280A
CIHAL4F
CD614R
2D
CaSse4n

EBEITH:

SRH:

SRZ:

INTAE:

OUTAR:

101:

I02:

AF
A, ACEH
oF
A
ML

THL
TR*14,NOT
TR*#16.TRI
2

I01--%- THL
102-%-INL.
IDER--F-TMIL
apeH, 49H, 9

ifl i

oL
NOI#*16.TR
TRI®l6. TR
@

101-%-0L
IN2-%-0L
I0ER-$-(1.
@DTH, 41H, %

Z,MOFMX2



SB2E

SR2E

S0
SO
SO=E
@37
S0EF

SOER

. S@ID

SA3IF
5041
S0473
SB45
S047
049
S@4R
S@a4p
SA4F
S0t
SA5E
5055
5057
S5y
SOSE
S@sh
S@GF
S0&1

2 SR63

S@65
S@67
506D
5871

oe7e
Sa76

Se77

CI504B

N4
11

S

[2)8]
EBETETOQ

FEZ
CALCAR
2408

CI?74E

6550
7250
7750
FASA
cIise
D450
L7550
pese
DESD
FRSQ
2251
0351
1ES]
1F31
2851
4851
S22
SESL
F231
AFSL
B@T1
BiS1
BZG1
B3IG1
EBG1
B9S51

44033200
A4CA4Z000
AECA12A6
FF

49D41646
FF

414CCCAB

IDER:

XTAB:

Xi:

FEYTR:

ADFS:

BOFPS:

COFS:

Eé&

XL
RE#16.RF
REI*16, RF
RPI*16. XY

@
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X2—$- XL
XA-%-¥A_. S
XER-$-XL

QEEH, REIH, DESH, @

IDE*16&. THL.
7, MOFE

ADFS
BOPS
COFS
DOrPE
EQFS
FOFS
GOFS
HOFS
I0FS
JOrS
HOFS
LORS
MOFS
MOFS
Cors
FOFS
Qurs
ROFS
S0F5
TOFS
LUOFS
VOFSs
WOFS
X0Fs
YOFS
Z0rS

‘DY, L +5,50,0
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"N°, D +3,18,0ALH

17, T +5,22,46H

‘AL, 'L+S,40+S,0
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3 SevC

S@7F

S SOBI

=87
SO8E
SasF
5079
Sa94
S998
Sa9°?

S0%A
SA%E
S0A2
SBAZ
S0A7
SOAA
SOAD
SOB1L
SOE2
SOES
SBB?
SORA
SOBD
Seci
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SeCs
30Cs
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S5@DS

S0Ds
S@D7

Sens
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S@DDh

SODE
SQEZ
SQES
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SOFR
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SOFR
SOFf

SOFE
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Silz
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DR1IZEE
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S047D202
Bl
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=

FF
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4A4EDADE
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o
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FF FOFS:
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4ECI1MOT 10FS:
CO2200

CEZEQQ
4ECORZAZ
4E49D20%
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4ECABZAA
4g44n202

BA

FF
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DEANDD
FF

JOFS:

FF KOPS:

Ca2500 LOFPS:

DE
DE
DE
DB
DE

DE
Dg

DR

DB
DE

DE
DB
DE
DB

DE.

De

Dh
DE

DE
e
DE
DE
DE

DE

bE
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DE
Di
OB
DE
DE

DE

‘P48, 18, 0BEH
o, F+3,0,7FH
B, L 48,2, 2FH
‘P, 1046, Z,0a1H
"PIC, R4+8,7,BB1H

R 45,2 ,0A9H
'FD, RT+5,2.BB9H
AFFH

‘E,C 48,16 ,DEH
CINC, T +S, 14, LeH

AT, TATHE,0,27H
‘1°+5,0,0F3H
RS, 26,0
EFC, B +8,24,0

‘W+5,24.0

BFFH

K45, 84,0
‘X, %7 +S,8,8D9H
‘1'+8,D,0FEH
‘@', U +8,30,0
‘W, D48, 4,DFFH
@FFH

RFFH
BFFH

‘AL, T 48,8, 74H
OFFH

‘N

M 34,
NC+G, 36,

N +5,2,042H
‘NI, R°48,2,0B2H

‘M°, D +S,2,DAAH
‘ND‘, ‘R°+5,2,EBAH

@FFH
‘R4S, 12+5, 16H
P4S,42+8,0
OFFH

PFFH

‘DS, 58,08
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4554CENR DE CET, NG, R, AN
45
FF DE QFFH
2 42C33400 SOFS: DE B, G
43060037 DE oo,

ACC11426 DE ‘L', A" +5,-|,_¢H



5

N b il k)

44

S19E
91A2

3 S1AL

S1AA
S1AE

S1AF
S1BRO
Sipl
S1B2

S1EZ
S1B7

S1ER8
S1B%

S1BA
S1BE
3101

18
s1cc
=1D2
S1D3
S1D6

7 S1D9

SiDC
S1DF
S1E2
Z1ES
S1E8
S1ER
S1EF
S1FE
S1F7
S1FB
S1FF
S203
5207
S20A
520D

SZC1142E
S2CC143E
45041606
SSC21296
FFE

FF
FF
FF
FF

4FD212AE
FF

FF
FF

4EDABDO?
DARBAY
4ECT1009
C31809
S@CF2009
Secszee?
DEZERY
CDZ809
Czo00d
C30100
CARZ00
CSeZeD
Ca0400
ccosea
cia70@
42030001
44c50201
4BCCE401
53000601
41C6REDL
49D8DD@2
49DIFDO2
Coores
Dzes8
FF

TOFS:
LOFS:
VOFS:
WOFS:
X0PS:
YOFS:
Z0FS:

CCODRES:

TREGS:

RPAIRS:

XYPAIRE

REREGS:

s Disassembler

ADCOP:
ADDOP:
ANDOF:
BITOP:
CALLOF:
CPOF:

CCFOF:
CPLOF:
CFIOF:
CPIROP:
CFDOF:
CPDROF:
DECOP:
DINZOF s
DAADP:

EQU
EQU
EQU
EQU
EQL
EQU
EQU
EQU
EQU
ERU
EQY
EQU
ERU
EQ
QU

, ‘A’ +S,2@,3EH
‘R, ‘L"+8,20,3EH
1
B

45,22, BOEH
‘+5,18,96H

‘0, R4S, 18, BAEH
@FFH

BFFH
@FFH

N, L +S,INZ,CC
‘2°+5,1Z,CC

‘N°, ‘T +5, INCY,CC
‘C+8,ICY,CC
‘Fr,0°+S,IF0,00
‘P, EC+8,IPE,CC
‘P45, IF0S,C0
‘M*+8, IMIN,CC
‘45,18, TR
“+8,1C, TR
+8,1D, TR
‘+5,IE, TR

‘4G, IH, TR
‘+8,IL,TR
‘+5,1A,TR
‘C+5, 1BC,RF
‘E°+5, IDE,RF
‘L +S, IHL RF
‘PC+5, ISR, RE
'F+3, 1AF ,RF
X AB,IIX, KT
LY S, TIY,EY
“1°+8,1INT,RE
‘R’ +S, IREF ,RE
OFFH

~PUICEDrIMUO®S

[P R R Y

-

B%16+0
O*16+1
D%16+2
1%16+0
2#16+0
2x146+1
2%16+2
2%16+3
2x16+4
2#1645
2%16+6
R2#146+7
Zx16+0
Zwtbh+t
In1o+2



FPAGE

2581
2582
2583
2584

2505

2640

S20E
5211
5212
5213
5214
o218

CDED47
7R

ES

19
EDS3F940
22FBAD

DIOP: *1&+3
DROP: #14+4
EXOF: * 1 b4
EXACF: A4x1&+1
Ei0F: 4x16+2
HALTOF: HalL+R
INCOF: &¥1&+H
IMOF: EESR-ES ]
INOF: LRIGHHE
INIOF: Ll L3
INIROF: LxlbHrd
INDOF: LE 1L+
INDROF s LHEl&+s
JROF: Te146+0
JFPOF: Telb+1
LDOF: 21 4L+8
LD IOF:

LODIRDOF:

LDDOF:

LDDROP:

NOFOF:

NEGDOF:

OROF: 1d%146+8
auTor: 1@x14+1
OUTIOR: 1@%16+2
OTIROF: 1% 14473
QUTDROF: =3
OTDRCOP: 1@#146+5
PLUSHOR: 111648
FOFOF: 11#14+1
RETOF: 12%16+0
RSTOR: 12#14+1
RESOF: 12%14+2
RLOP:

RLCOF: 12%14+4
RLCAOF: 14+58
RLADF: 1é+s
RROP: 12%146+7
FRCOF: 12%146+8

RRCAOF: EQU  12%16+7

3 12%16+10
12%16+11
PEe1ETE

SCFOF:

SLAOF:
SRAOF:
SRLOF:
SETOP:
SUBDOP: EQU  17Z%14+4
XOROF: EC  14%146+2
DASM: CALL STARTSTOFR
DEC HL
FUSH HL
ADD  HL,DE

LD (DSTART) ,DE
LD (DETOF) (HL



FAGE

DMz

CDAAT2
DDCROBAE
20F340 DEASS:

D FD2AFF A

25 DDOCROIES

22FD4R DFG2:
EDN22873541
Ch3149

DFSX:
GETAREAS:
CDiC46
ENSREBSA1 GTAZ:

13

13

1z
2HB741
B7
EDT2
DAZ734
CDeDa?7
2B
EDSA

. ce

529K

ED
2ABSA1

L,M118255
FARAMETER
NC,DSMZ
DE,HL
(DRSTART) ,HL
DE

HL., DE
(DRSTOF) ,HL
HL , AEND+1
(FEP) ,HL
(HL) ,@FFH
HL

(DEDAF) ,HL
HL, (DSOSP)
(DEDSF) ,HL
GETAREAS
GETOFTION
DPASS

5, CIX+F1)
HL, (DSTART)
1Y, (DRSTART)Y
(DIF) JHL
(DRIF),1Y"
HOLD

4, (I1X+F4)
DINSTR

S, (IX+F1)
Z,DLIST

DE, (DIF)

HL

HL, (DSTOF)
A

HL,DE

HL

z

DE

HL

A

HL,DE

HL

NZ,DFS3
DPS2

L, M9S5S
PR2

DE, (DEOAF)
2l

DE

DE

DE

HL., (DSOSF}
a

HL ,DE
C,E4
STARTSTOF
HL

HL,DE

z

HL

HL , (DEQAF)



FAGE 47

2701 S2A1 LD (HL) E

27@2 S2AZ F ING  HL
27@3F 32AG LD {HLY ,D
2704 S2A4 INC HL
2705 S2AS FOF DE
2706 G52A6 LD (HLy L E
2707 SZAT7 23 ING  HL
278 S2A8 72 LD (HL) ,D
279 52A9 23 ING  HL
2718 52AA 220341 LD {DEDAF) ,HL.
S2aD 18Dé JR BTaAZ
S2AF 1804 UNMSCRAMEBLE: JR 2Lum2
S2B1 ED43ZFD4O LG (DIF)Y ,BO
S SZBD ZAFD40 UM2: LD HL ; (DIFY
S2B8 @609 LD 2,9
S2B6 22FD4A0 UMT: Ln (DIF) HL
SZ2BD H20741 LD (DRIF) JHL
S2Ce @9 DEC B
S2CL 8 RET Z
S202 €5 FUSH BC
22 9203 DDLBRZASL RES  4,(1X+F4)
I S2C7 CD1IBEZ Call DINSTR
S2CA CDD@S2 CALL DLIST
S2CD €1 POF  EC
S2CE 18EA JR UM
SZD@ DDCEBR7S DLIST: BIT &, (IX+F13
729 S2D4 2829 IR Z,DL5E
27I@ S2D6 FEBL LD AL,B1H

52D8 DDCB@344 BIT 4, (IX+F4)
S2DC Zee { ' 2
S2DE ZECH

ZEER DD7701 DL8Z:

3 SRET ES PLIGH
S2E4 FDES FUSH IV
S2EL ZAFD4AA LD HE, (DIFG
S2E9 115441 LD DE, TBUFF
S2EC 019409 LG BC,4
S2EF EDE@ LDIK
52F1 EDSIE740 LD {TEMF: ,DE
2 S2FS 2AB341 LD HL, (DRIF)
3 S2F8 CDOFA4A CaLL LIST
SZFB FDE1 FOFIY
S2FD E1 FOF HL
S2FE C9 RET
S2FF ET DLGZE: FUSH HL
5300 215841 LD HL, TEUFF+4
5303 ES PUSH HL
SI04 CDS5548 CaLL NXD
5307 2AE140 LD HL , (EOFF)
2 530A ES FUSH HL
SZ@R CD3D48 CALL MEMCHECH
S2RE D1 FOF DE
SIeF E1L FOF HL
S31@ EDB® LDIR
2757 S312 EDSTEL40 LD (EQFF) ,DE
2758 53216 E1 FOF  HL
2759 5317 C9 RET



LN UL N enen

5338
5339
5334
533
533F
5742

5343

5346

5348
SI4EB
5340
S534F
5352
SIS
G356
5358
G358

S350

S35D
S3EE
SI5F
SE62
5363
5364
5367
3368
SEER

S36A
S536C
536D
S36F
G373
I374
5376
S37A
S3I7B
SE7C

537D
5381
5382
5783
5384
5387

CD2656 DINSTR:
CD3DEE
CD7DS3
CDBESE
23

DS

ES
EDSBFD4@
B7

EDS2
DD7202
FD2AB341

CDDASS
78
CDFAS4
CDBSS4
79
CDFAS4
JE@D
CDDASS
Fl

€9

FS CHKHL :

FE@6& SWAPHL =
ce

JES4

DDCB@ZAE

c8

ZEAD

DDCBAZG6

co

23

c?

DDCBOI4E CHEXY:
ce

F3

78

CDARSS

47

DECODE
CHKHL
CHKXY
CHKOPD

DE, (DIP)
A

HL,DE
(IX+F3) ,L
1Y, (DRIF)
DE,HL
1Y,DE

HL.

DE

5, (IX+F1)

POUTOFT
A, BLANK
pouT
A,B
DOUTOPD
COMMA
A,C
DOUTOPD
A,CR
DOUT

AF

aF

A,B
SWAPHL
B,A
a,C
SWAPHL
c,A

AF

TR*¥16+6

NZ
A,RPI*16+IHL
1, (IX+F4)

z

A, XYD*16

2, (IX+F4)

NZ

HL

1, (IX+F4)
z

AF

A,B
SWAPXY
B,A



79
CDARST
 AF

F1
DDCE@ISE
2809
FEAD

co

78

FE1Z

C @66D
FESa
2006

FDZAFDAD
FDSAEZ

ARLR R NI IR RIST T

ZD4 FS
3DS CDDASE
D8 Fi
D9 CR

SIDA FEZ4
SIDC 20es8
SI3DE 91BACO
S3IEL ZAFD40
SIE4 SE
3IIET C9
S3EL FET7D
S3E8 2804
S3EA FEZ1
S3EC 2085
2880 S3EE CD2CS54

CXYZs

CHEDFD:

GETOPD:

GD2:

8,0
SWAP XY

cr RE#14+1DE
Lo &, EXOF

RET WNZ
LD  A,DEOF
RET

PUSH BC
LD B,A
CF XYD¥14

RET 72

CF o RITOF
RET Z

CF SETOR
RET 2

CF REGOF
RET 2

FUSH AF
CALL BETOFD
FOF  AF

RET

CF  DBOP
IR NZ,BD2
LD EC,TNOX2E&+C0L %16

LD ML, (DIF
LD OE, (HL)
RET

CF JROP

JR  Z,5D22
CF  DINZOF
JR  NZ,BD3
CALL OFFSET



PAGE

2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893
2874
2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
29a6
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2970
2931
2932
2933
2934
2933
2936
2937
2938
2939
2940

j=1]

S3F1
S3F3
53F6
S3F8
53F9
S3FA
S3FE
S3FE
S3FF
5400
5401

1810

CD4BS54 GD3:
2003

23

SE

c?

CDIFS4 GD4:
co

23

SE

23

5402 6

5403
=4@7
5408
S4B
5400

5410
S411
5414
5415
5416
5417
5418
S41B
S41D
S41E
S41F
5420
S421
S422
D425

5426

5427
5429

5420
542D
S542F
S430
5431
5434
G435
5436
5438
S543A
S543B
543C
543D

S43E

S43F
5440
5443
5444
5445
S447
5448

DDCE@D&LE GDS:

23
CD3248
Z80A
El

73

23

72

23
220941
El

c9

2E3F E4:
C31446

)
s

14620

19 OFSz2:

78 CHKNO:

FEZ@ CKN2:

3 OFFSET:

JR
CALL
IR
INC

CALL

INC
LD
LD
FPUSH

INC
INC
BIT
JR

DEC
ADD

FOF
RET

LD
CALL
RET

CF
RET
CF

D, (HL)

5, (IX+F1)
z

DEOUND

c
DSYMSCH
NC

HL

HL, (DEOSF)
HL

HL

(DEOSF) (HL
HL

L,M14%255
ERR

HL

D,@

E, (HL)
HL

HL, (DRIF)
HL

HL

7,E
Z,0FS2
D
HL , DE
DE , HL
HL

ALB
CKN2

z

a,Cc
NO*16
z
NOI*16



oy

2 78 CHETNG
C CDE154

DEREOUND:

DED2:

DEYMSCH:

ES
L 2pR741

EDLARRBTAL
B7

DLAEBEL:

215841
2ZE740
EDSBOZ41
CD4ES4A

- ZEQD
ZBAA
coessns

ADD
¥
IR
EOF
FOF
FET

4, (Tx+FEa:

.
Z

I
L
Hl., 1DS0
B, (DEOSH

Bl

oy
ML, BC
H L, BO

e

7,
G
HL
B, (HLY
HL.

DE  HL
I3

HL, BC
HL , BC
DE  HL
M7, DE52
HL

BC

HL, TBUFF +4
(TEMFY (K
DE, (DR
DEYMECH
A,
C,DLB2
DNZ




3A
CLDASE

5 7e COMMA:
FEED

e

79

FEED

ce

D) SERC

CIDASS

DOUTORT:

CDEBS4
Chal

- CDDASS
CDEDRDS
@ac

S4D% Di
ZaDA 01
SADE C%

S4De 21175 GETKEEY:
. BE2:

FEYADDR:

DOUTDFD:

FOF
FOF

LD
FUSH
L.D
LD
ADD
ADD
LD
INC
LD
EX
POF
RET

FUSH

A,
DOUT

Ak
(IX+F7) ,A
HL

DE

AF

a,B
EDL*16
z

a,C
EOL*16
z
A,
DOUT

KEYADDR
A A
DOUT

DC2

C
(I1X+F&) ,C
HL

DE

BC

HL ,KEYTRAN

HL ,KEYTE
DE
E,A
D,

HL ,DE
HL ,DE
£, (HL)
HL

D, (HL)
DE, HL.
DE

BC



DOFDTAR:

DOTH:

DORF

DXy

L
AMND
RRCA
e
JR
LD
IR

LD HL  XYFAIRE
JE ne2



54

S54F
55952
S553
SH55
S966
3957
5558

I5TA
S95D
SOSE
3561

05964
3567
5569

568

556D
SS6E
5570
9571
3573
S576
5577

579
G57C
SS7E
S97F
5982
S983

2 5586

5588
5584
558D
558E
5591
5592

oo94
5995
9997
3999
S59B
SO9D
SO9F
SSAL
S9A3
O99AT
oA
SSA9
SoaC
SSAE

SSBO
S5B1
S9B3
S55BS
SoB7
SoB?

210752

21BAG1
78

CDFASS
C30856

€D4A%SS
SEZB
CR7a
28046
7A
ED44
a7
3E2D
CDDASS
7A
1838

CDé&Bo4
SOBA

JE4C
CDDASS
7A
CDCY355
7B
1835

7B
FE41
3817
FESE
808
FE&1
IBOF
FE7B
3008
CDACSS
7B
CDDASS
3E27
1824

7B
FE®A
3004
Cé630
1821
CDCaSS

DORE:

DOCC:
DC2:
DC3:

DOXYD

DXD2:

DONO:

DN2:

DOTNO

DTNZ2:

DTN3:

DOTNOI:
DTNI2:

DTNI3:

LD
LD
AND
RRCA

CALL

HL ,REREGS
A,B
OFH

DC3

HL ,CCODES
A,B
IDFIND
1DOUT

DOXY
A, +e

DSYMSCH
NC,DNZ
A,D
DOUTHB
aE
DHEZ2
DTNI4
A, L
pouT
A,D
DHE2
ALE
DHEZ

a,E
a
C,DOTNOI
‘771
C,DTNZ
S
C,DOTNDI
i
NC,DOTNOI
DTN
A,E
DouT
A
DOUT

AE
10
NC,DTNI3
A0
DOUT
DOUTHE



ZEAR
1814

FEAD
F3

0

Fi

e

[

ac
CB7E

DADASS

ZAE 740

22E74E

CDDASS

Do

LD
RES
AL
ING
BIT

5 (ML)
7,8
LOUT

Ty (HLD




FAGE 56

5613 23 INC HL
5614 28F4 JrR  Z,IDT2
S616 C9 RET
5617 00 KEYTRAN: DE A-'A"
5618 01 DE B A
5619 02 DE C'—"A"
S61A 03 DB D -‘A°
S6iE B4 DE E'—‘A
I250 S61C 07 DB Ho- A
3751 S61D 08 DE I°-"A°
I2S2 S61E @9 DB J-ar
3253 S61F OB DE LA
3254 562@ @D DB N-A
7255 S6Z1 BE DB or-'a’
3256 S6IT OF DB PetAl
IPS7 S623 1t DE R~ A"
3258 S624 12 DB 5 --a°
I2E9 5625 17 DE X ~'A
3260
3261 S&26 CD9YDS7  DECODE: CALL CHKAREAS
3262 S629 IEI4 LD A,DBOF
3263 S62E D8 RET C
T264 S62C DD7EGS LD A, (IX+F4)
3265 S62F E6FO AND  @OF@H
3266 LD E,A
3267 LD  HL,(DIF)
3268 5635 7E LD A, (HL)
3269 S636 FEDD CF  ®DDH
Z27@0 5678 28OS Jr  Z,DCD2
3271 5636 04 INC E
3272 S63F FEFD CF  @FDH
3273 S63D 2004 JR  NZ,DCD3
3274 S63F CECS DCD2: SET 1,B
3275 5641 23 INC HL
276 S642 JE LD A, (HL
3277 S5&4% DD7@B3  DCD3: LD  (IX+F4),B
3278 56446 OLEREQ ' LD  EC,EOL*2S6+EOL*14
3279 5649 110000 LD  DE,@
3280 S64C FEED CF @EDH
I281 SL4E CATOST Je  Z,DGED
3282 S651 FECB CP  @CBH
3283 653 CAS7ST JF  Z,DGCE
3284 S656 FEAQ CP 4eH
3285 5658 DAEIS6 JF C,DGRO
3286 S65B FESO CP BOH
3287 S65D 3872 JrR  C,DG4D
3288 S6SF FECD CF  @COH
3289 Sebl 3854 JrR  C,DGBE
3290
3291 5663 E607 DGC@: AND 7
3292 S665 2835 JR  Z,DGC@D
3293 S667 FD21DYS7 LD  1Y,DGC@TAEL
3294 S66B ID DEC A
295 5660 2839 JR  Z,DGCO1ZS
3296 S4&4E 3D DEC A
3297 S66F 2825 JR  Z,DGCOZ
3298 S471 FDZIF1S7 LD  IY,DGCOTARD
3299 S675 3D DEC A

3300 S676 ZBAF JR Z,DGCO13S



D

8]

Fao0
47
i1
£e

47

FE@L
2387
& FEQR

79 2817
7R FDZ21A958

- CDLCE?

cpecoe?

FR212158
- CL5057

DGCAT7:

DECRA:

DECRA4 s

DGCRA:
DLORRS s

DEEDT

DERAT:

DE4A:

DGA@2:

A
Z,DEeos

CRTHES

2, 0500s
Ay (HL

A, RETOR

i AF

RET

LOTRIE

Cox
B

AR

.6

&,k
DECE4
B, (1
t

Loy

B

JEIN

DGORE
ADDOF

7,06805
ADCOF
Z,DG207
SECOF
N7

E,TR#1&+1A

TEH

A HALTOR
Z

GETRER
Cuh
TRIFPLET
TR¥*1&
B.A

A, LDOF



578
5 S730C
S7ZE
5742
5743
5744
5746
5748
S74C

FDE129598

DDRCR@ZAE
2805
DDCB@ZEDS
7E

E&6CQ
2012

FDZ216158

.CDD3G7

DGRA:

DGRAs:

DHEAAS:

DGER4:

DGRB4Z:

DGOBL:

DGCH:

DGCB1:

CALL

1Y,DGOOTAED
7

Z,DBCO135

A

Z,DGOR1L
1Y,DG@OTARZ
A

Z,DGCR13S

A

Z,DGORT

A

Z ,DGOB4

A

Z,DGRAS
1Y,DEOBTALRT
A

NZ ,DGCET
C,TNO*14
DEAB2
#,DECOP
DGBVAZ

A, INGCOF

aF

TRIFLET
TR*16

B,A

AF

A, (HL)

&

RE*16
E,A

A, INCOF
=, (HL)
z

A, DECOF

DGORS
C,NO*16

A, LDOP

z

C,B
E,RP*146+THL
A, ADDOF

HL

1, (IX+F4)

7 ,DBCE1

2, (IX+F4)
HL

A, (HL)

2CceH

NZ ,DGCBS
1Y,DGCETAEL
GETREG



=]
213059 HL , AEND+T
ES { L
EDSRAS4A1 DE, (DEQAF)
2]
HL., DE

HL




FAGE 4@

3481 S7B8 ES - JPUSH HL
3482 S7B9 2AFD40 LD  HL, (DIF
7487 S7BC B7 OR A
%484 S7BD EDS2 SBC HL,DE
348% S7BEF 3F CCF
3486 S7CO 3004 JR  NC,CKAS
3487 S7C2 19 ADD  HL,DE
3488 S7C3 B7 orR A
3485 H7C4 EDA2 SBC  HL,BC
7490 S7C6 E1l CEAS: FOF  HL
57C7 D8 RET C
57¢€8 37 SCF
57C9 C8B RET Z
57CA 18DA JR  CEA2
57CC 7E TRIPLET: LD A, (HL)
57CD @F RRCA
S7CE 2F " RECA
57CF @F RRLCA
5708 E6D7 AND 7
57D2 C9 RET
57D3 7E GETREG: LD A, (HLD
57D4 ESQ7 AND 7
57D6 Foo@ O TR*14
5708 €9 RET
57D9 Bl DGCOTNEL: DE  FOFOP
57D4 18 DB RP#*16+IEC
S57DB B DE  EOL*16
57DC €8 DB RETOF
570D E@ DB  EDL*16
57DE E@ DB EOL*16
57DF B1 DB FOPOF
S7E@ 12 DB RF#146+IDE
S7E1 BO DE  EOL*14
S7E2 41 DB EXXOP
S7ET EO DR EGL%16
S7E4 BO DB EOL#14
S7ES Bl DR POPOF
S7E6 14 DB RP*16+IHL
S7E7 EQ DB EOL*16
T 57E8 71 DB JPDF
S7ES S4 DE  RFI*1&+IHL
57€A EO DB EOL*16
S7EE Bi DE  FOFDF
S7EC 1E DB RP*16+IAF
S7ED BO DB EDOL*16
S7EE 80 : DE  LDOF
530 STEF 16 DB  RP*16+ISF
3531 S7F0 14 DE  RP#16+IHL
3532
533 57FL 71 DGCATABI: DE  JFOF
3534 S7F2 30 DB NO®1s4
3535 S57F3 BO DE  EOL*16
3536 S7F4 34 DB DBOP
3537 S57FS BO DE  EOL*14
2538 S7F6 BO DB EOL*16
T539 S57F7 A1 DE  OUTOF

354@ S7F0 DO DB TNDI*16



DGBOTAR:

DEOATARA:

DE
DR
DE
LB
DE
DR
DE
DE
Dz
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