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Introduction

ZIP (Z80 Interpreter Program) was written by G. D. Buzzard and W. MacLeod
based on a design by T. N. Mudge. Designed as a teaching/debugging tool, ZIP is
presently used to aid in the teaching of an introductory microcomputer course.
Following the User Manual is an assembly listing of ZIP.

ZIP disassembles and interprets segments of memory containing ZB80
machine code and/or data. The disassembled code is displayed on the left side
of the CRT screen and the CPU registers, top four words of the stack, and 32
contiguous bytes of memory are displayed on the right side. This configuration
provides a visual relationship between the assembly language source code and
the dynamic state of the CPU registers, stack, and memory locations. Com-
mands can be entered to control the interpretation of the program, modify
register or memory values, and to control the display of information.

Program Overview

In order to display the disassembled code in an intelligible format the areas
of executable code must be distinguished from data areas and unused memory.
This is accomplished by searching the target program code for jump, call, and
return statements. The location of these statements, along with their targets,
when necessary, are used to develop a table of origin and end point (ORG-END)
pairs. This table of ORG-END pairs is then used to determine which segments of
memory will be disassembled and displayed as source code, and which will be
displayed as data.

Upon completion of the ORG-END table the user is prompted for commands.
After the execution of any command which affects the target program PC (pro-
gram counter), a segment of memory is disassembled and displayed. Within the
constraints mentioned later, this dynamic disassembly allows the effects of self-
modifying code to be observed. Following the execution of commands which
change the state of any of the CPU registers, displayed memory locations, or the
stack, the right side of the display is updated.

The user is prompted for new commands until program control by ZIP is
terminated by:

1) The user entering the quit command (QU).

2) ZIP interpreting a reset, jump to the operating system, or an unreturned
call to the operating system.

8) A recognized (interrupts enabled) mode 0 interrupt which supplies an
instruction which changes the PC.

4) Arecognized mode 1 interrupt.

Operating Instructions

The file containing the load module for ZIP is available on the ECE 365 sys-
tem diskette. ZIP is loaded in memory at C800,,. The target program stack is
initialized at C7FF,, and proceeds towards low rnemory. Since no address check-

ing is performed on the target program, the user is cautioned against interpret-
ing programs which occupy or modify memory locations near or above C800,,.

Operating Instructions
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The suggested method for running ZIP is to load both ZIP and the target
program from SPDS (i.e., !A R,D,MYPGM<cr> !R<er> A RD,ZIP<cr> !R<er> ),
then issue the GO command for address CB0O , (!G 0CBO00) to begin program exe-
cution. From this point on, program flow is controlled by ZIP and the user's
interactive commands. Immediately, the CRT screen is reformatted and the user
is prompted for a "START ADDRESS?". The starting address of the target pro-
gram code is to be entered as a four digit hexadecimal number followed by a
- carriage return. This enables ZIP to track the target program's origins and end-
points. The disassembled text, CPU register contents, top four stack words, and
32 memory locations are then displayed and the user prompted for a command.

Screen Layout

The layout of the screen is shown in Figure 1. The column on the left shows
memory locations in hex (4 hex digits). Alongside these are one to four byte
instruction codes also in hex (Z80 instructions can be from one to four bytes in
length). Further to the right, the instruction codes are shown in their disassem-
bled form. For example, consider the line covered by the shaded rectangle in
the left center. At the left is a memory location (QOEEm). This location and the

subsequent one contain the bytes 10,, and F7 , respectively (the ZBO has byte

oriented addressing). These disassemble to the ZB0 instruction: "DINZ 90E?" --
decrement register B and jump if B is non- zero to location 90E7 ;. Notice that

addresses of operands or targets of jumps are not disassembled but are left as
absolute addresses. To disassemble these would require access to the symbol
table created when the program was assembled. In order to keep the first ver-
sion of ZIP simple the ability to recover symbolic address was omitted.

As noted above, ZIP automatically determines data areas in memory by
examining jumps, subroutine calls, and returns, and when necessary their tar-
gets. Memory locations that contain data rather than instructions have their
contents displayed as one to four hex digits in the same column as the symbolic
instruction codes. Further to the right, in the same column as the disassembled
instruction, the contents of the memory is displayed in its ASCII character form.

The right hand side of the screen displays the contents of the Z80's CPU
registers, the top four {tems on the stack, 32 bytes of memory, and the com-
mand line. :

There are eight 1 byte CPU registers: A, F, B, C, D, E, H, L. These are
displayed at the top right of the screen. For example, the second row at the top
right shows the contents of A in hex (88), the contents of B in hex (33), followed
by the contents of A in binary (10001000), and the contents of F in binary
(00110011). The binary display is useful for checking bit operations, shifts, and
rotations. The F register is not a general purpose register, instead it holds six 1
bit flags that show the condition codes. Their position is shown in the binary
display of F by the header "SZ*H*PNC" at the extreme top right (see [2] for their
meaning). Immediately below the 1 byte CPU registers are the 16 bit CPU regis-
ters: IX, IY, SP, PC. IX and IY are index registers, SP is the stack pointer (points
to the top of the stack), and PC is the program counter. The register pairs BC,

DE, and HL can also be regarded as 18.bit registers and the format of the display
~ has been set up to allow this view. To the right of the 18 bit registers appears
the two special 1 byte registers ] and R. Below the 18 bit registers appears the
top four stack items. These items are one word, or two bytes each, thus in Fig-
ure 1, for example the top of the stack is at location F3F8 18 (see contents of SP)

Screen Layout
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and the top item is the 16 bit quantity ED08, . The bytes of the top four words of
the stack are shown in the reverse order from which they appear in memory;
left-to-right within each word corresponds to high-to-low memory addresses.
The stack grows towards low memory. The orientation of the bytes displayed in
each word is consistent with the orientation of the bytes displayed in the 16 bit
registers and the register pairs BC, DE, and HL. In all cases, 18 bit words are
stored with their most significant byte at the higher memory location. '

Below the stack display a user selected 32 byte area of memory is d1sp1ayed
in hex. Finally, below that the command currently bemg entered by the user
shown.

The shaded rectangles in Figure 1 indicate reverse video, Thus the instruc-
tion to be executed next is the DJNZ mentioned above. In addition the contents
of the H and L registers are shown in reverse video indicating that the most
recently executed instruction — "INC HL" -- caused their contents to be altered.
If any of the memory locations already displayed on the screen had been altered

they would also be shown in reverse video.

The command line is shown with an reverse video square alongside it to dis-
tinguish it. The particular command shown in figure 1 reads: beginning with the
current instruction (the DINZ) execute the program until the contents of regis-
ters A and B have been equal three times. The command is terminated with a
carriage return; the return initiates ZIP's interpretation of the command line.
The left side of the display scrolls so that the next instruction to be interpreted
(i.e., the instruction. displayed in reverse video) is always kept in the middle of
the screen.

Command Syntax

Figure 1 shows ZIP's command syntax in standard BNF (Backus Naur Form)
notation. The current version of ZIP enforces rather severe spacing restrictions:

1) Exactly one space is required between the command words GO, SE, DI and
the productions which follow them. The command words which are not fol-
lowed by any productions may be followed by any combmatlon of other
characters.

2) Repetition factors (ie., :12) must be preceded by one or more spaces.
8) No spaces other than those mentioned above are allowed.
4) All commands must be terminated by carriage returns.

Note: only the first two letters of the command word are interpreted.
Therefore, GOBLUE 5000 is interpreted the same as GO 5000.

The modification to ZIP to accommodate arbitrary spacing is straight for-
ward and will be implemented at a later date.

Command Descriptions

GO --
causes the contents of the target program PC to be replaced by the
specified value. The disassembled code is updated to reflect this change,
and all reverse video on the right side of the screen, with the exception of

Commaund Tescriptions
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the PC, unless it is left unchanged, is reset to normal video.

SET -- :
causes the contents of the indicated register or memory location to be
replaced by the specifled value. Unless the specified value equals the previ-
ous value, the indicated register or memory location will be displayed in
reverse video. It is possible to change the contents of any memory location
regardless of whether or not it is displayed.

DISPLAY - _
displays 32 contiguous bytes of memory, beginning with the specified
address, in the memory display area of the screen. All resulting memory
display screen locations with values differing from their previous ones are
displayed in reverse video, while those screen locations remaining
unchanged are displayed in normal video. This feature facilitates a quick
byte by byte comparison of different memory locations.

Trigger Conditions --

cause the target program to be interpreted until the specified condition is
met. All displayed values which have changed since the last command are
shown in reverse video, while those which have not changed are shown in
normal video. The <tail> production specifies the number of target pro-
gram instructions to be interpreted, if the number is omitted a default of
one is assumed. The second alternative of the <taill> production specifies
an optional repetition factor. And, the <memory><relation><rhs_
memory> construct, when used, operates on comparisons of 8 bits in
length.

ON - .

fills the screen with 258 contiguous bytes of memory beginning with the 32
bytes which were displayed in the normal screen format.

OFF -- :
is used in conjunction with ON. OFF returns the screen to its normal for-
mat. All reverse video which appeared in the memory display area of the
screen previous to the ON command is reset to normal video.

AU -
swaps the alternate A and F registers for the present ones. This command
has a toggling action, and may be repeated several times in succession.
Any resulting change (with respect to the values which were displayed at
the end of the preceding command) is shown in reverse video.

UA - :

erforms the same function as AU on the remaining CPU general registers

?i.e., B,C,D.EH,L).

OLD -- , _
displays the right side of the screen exactly as it appeared prior to the last
trigger condition command.

NEW -- ’

is used in conjunction with OLD. NEW restores the right side of the screen

to reflect the current state of the registers and memory. All reverse video

which appeared prior to the OLD command is reset to normal video.

QUIT -- : '
terminates execution of ZIP and returns control to SPDS.

Command Descriptions
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System Routines

Operating system routines are not interpreted. Therefore, the execution of
all operating system routines appear transparent to the user. The single step
interpretations of some common operating system call statements are
described below:

CALL CO (console output) --
The ASCII character representing the contents of the C register is flashed
briefly near the lower left corner of the screen, and the user is prompted
for the next command.

CALL CICO (console input console output) --
Program execution enters a wait loop until an input from the keyboard is
received. The character entered is flashed briefly near the lower left
corner of the screen, and the corresponding ASCII value is displayed in the
A register.

CALL CI (console input) --
Program execution enters a wait loop until an input from the keyboard is
received. Upon receiving an input the ASCII value corresponding to the
entry is displayed in the A register.

Self Modifying Code

The target program is tracked only once, establishing the ORG-END table
prior to any part of the target program being executed. Hence, if the target
program dynamically modifies a memory area which was executable code into a
data fleld, or vice versa, the display on the left side of the screen will periodi-
cally become unintelligible. This, however, should not affect the correct execu-
tion of the target program. Self modifying code which does not change execut-
able code into data, or vice versa, is interpreted without any adverse affects.

Comiputed Jumps

Another result of the program being tracked only once is that the run-time
targets of computed jumps (i.e., JP(HL), JP(IX), and JP(IY)) cannot be deter-
mined. When the tracking routine encounters a computed jump the tracking is
aborted and the user queried to provide the entries for the ORG-END table.

The format required for user entry of the ORG-END table is as follows:

1) Al entries must appear as four digit hex numbers followed by a carriage
return. :

2) All entries must be ent’eréd as ORG-END pairs, with END's being entered
immediately after their corresponding ORG's.

8) The entries must be entered in ascending numerical order of ORG values.
4) The last two entries must be FFFF and 0000 respectively.

Computed Jumps



ZIP User Manual 6

Interrupts

Mode 0 interrupts (see [2] for descriptions) cannot be detected by ZIP. But,
provided that the instruction supplied by the peripheral device does not change
the PC, any resulting changes in the CPU registers, top for stacks words, or
displayed memory will be shown.

As stated earlier, mode 1 interrupts result in program control being
returned to the operating system, This action is effected via the equivalent of a
"RST 38H" instruction.

For mode 2 interrupts the current version of ZIP will not dynamically trace
the execution of an interrupt service routine during the interpretation of the
target program. The final CPU register status, top four stack values, and
displayed memory values will be shown, but, the execution of the interrupt ser-
vice routine will appear transparent. However, ZIP can be coerced to request
the user to make entries to the ORG-END table -- SPDS users can do this by
entering CB00 for the "START ADDRESS?". Then, ORG-END pairs can be entered
which encompass only the interrupt service routine, thus allowing the routine to
be interpreted as a separate entity. This independent interpretation of the
interrupt service routine is analogous to the testing of an external subroutine of
a structured computer program before the main (calling) program is tested as a
whole. :

By interpreting the target program up the the point where the interrupt
would occur the pertinent register and memory values can be obtained. These
values can then be loaded into the appropriate places at the beginning of the
interpretation of the interrupt service routine by using the SET command.

Refresh Register

The R (refresh) register exhibits some unique characteristics during pro-
gram interpretations by ZIP. While the R register display does indeed reflect the
actual value of the CPU R-register at the beginning of an instruction simulation,
the R-register display may not reflect the actual value of the CPU R-register
after any occurrence of the following simulation events:

1) Calls to the operating system. .
R) Interrupts which are handled during instruction simulation.

These discrepancies are possible because the CPU R-register display value
is computed by ZIP, and not merely taken from the CPU R-register. This is done
in an effort to closely approximate the decrementing of the R-register during
the execution of the target program alone, without reflecting the refresh cycles
which occur during the execution of ZIP program code. However, the number of
memory refresh cycles cannot be computed for operating system subroutines,
interrupt service routines, or mode 0 interrupt instructions because their exe-
cution is not dynamically traced.

It is important to remember that the CPU R-register, which is initially set to
00,4, is coerced by ZIP and daes contain the value indicated in the display during

the execution of the instruction which is shown in reverse video on the screen.

Refresh Register
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Nlustrations
PLUSH BC SZ#H#FNC
PUSH DE Q:88 33:F 10001000 00110011
PUSH HL B: 00 18:C 00000000 00011000
PUSH X D: 83 40:E 10000011 01000000
PUSH 1y H:ESUBE | 01100101 00111110
22 LD HL, 924F
45 F2 LD 1Y, FE4% IX: 1290 SP:F3FS8 I:11
: LD B, 08 1Y: 1413 PC:90EE R:4C
LD A, (HL)
00 LD (1Y), A STACK: EDOS 9024 0000 &00F
INC 182
HL MEMORY:
7000: 73 03 00 20 3% 31 30 43
1Y, Fes2 7008: 20 20 46 44 20 37 33 20
00 90 LD 1X, 9000 7010: 30 33 20 20 20 20 4C 44
LD B, 04 7018: 20 20 20 20 20 20 23 49
LD A, (HL)
00 LD (1Y), A A=B 38
LD A 2A
o1 LD (I1Y+01),A
00 LD A, CIX)
94 CALL 945C
02 Lo | (1Y+02), D
03 LD (1Y+03), E

Figure 1. Screen layout

<command>::= GO<hex><hex> <hex><hex>|<set>|<dlsplay>l
<trigger—condition>|ON|OF|AU[UA|OL|NE|QU

<set>::= SE<reg>=<hex><hex>|SE<double_reg>=<hex><hex><hex><hex>|
SE<memory>=<hex><hex>

<display>::= Dl<memory>

<trigger_condition>::= <condition><taill>|<tail>

<condition>::= <reg><relation><rhs_reg>|
double_reg><relation><rhs_double>|
<memory><relation><rhs_memory>|
F=<bit><bit><bit><bit><bit><bit>

<reg>::= AB|C|D|E|H|L

<relation>::= =| =| <| >|<|>|

<rhs_reg>::= <reg>|<hex><hex>|<memory>
<double_reg>::= BC|DE|HL|SP|PC|IX|IY ‘
<doub1e._reg>|<hex><hex><hex><hex>|<memory>
<rhs_memory>::= <hex><hex>|<memory>
<memory>::= @<hex><hex><hex><hex>
<hex>: = 0|1|2|3}4]...|F

<rhs_double>::=

<taill>::= ¢ l:<number>c,

<tail>:= <number>c L.
<number>::= <hex>|<hex><hex>|<hex><hex><hex>|<hex><hex><hex><hex>

<bit>::= 0[1]X

Figure 2. ZIP's Syntax.

Ilustrations
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Assembly Listing
The following pages contain a commented ZB0 assembly listing for ZIP.

Assembly Listing
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L LSMMEN

3
i

3 T s
"1l

P
g1

[ 2 1]

L

41
Ei 47 i
Eld 30 ;
Ll 2A j +1
il DFDEZ oCOMMAND LINE LOCAaT IO
B - QD poOASCIT O ICR>
Zid 0% ;o CURZOR HOME (HIGH)
X R 2Z i CURSOR HOME (LOW?
gl 2L ;o CURSOR ERROR POSITION
QOE i KEYRCARD INFUT ADDRES
14 i WEYRDARD STATUS RESIZTER
00 ;o BUESTION POSITION
OFF ; i LW
EG OFSFF i RESPONSE POS
EE OFSF0 ;o RUESTION 274
B 123 i SYSTEM ADDRE:Z:S
ECu OF3AaC i ADDRE=SS FOR TITLE
EGH DCT7FF i UJSER STACH LOCATION
S OED i V=RAaM IN CODE

=] 12 ;o Y=RAM DUT CODE

LK)
)

+1

ORI

T o R TR
i::l

EXTRN ACIINY
EXTEN EANEST
EXTRN EANEZW
ZXTRN IR
EXTRN CLURZSES
EXTRN CLRSOR
EXTEN FINTOF
EXTRENM EEYIN
EXTRN N1
EXTRN MOIzF
EXTRN CRGEND
EXTRN FREZAY
EXTRN REGA
EXTRN REGAF
EXTRN REGE
EXTRN REGI
EXTRM REGT
EXTRN REGE
ZXTRN REGF
QOOSRZ EXTRN REGH
DOOSI EXTRN  REGL
20054 EXTRN REGIX
QOOET EXTRN REGIY
G003 EXTRN REGSF



EATRN REGRD .
EXTRM  RETATE -
EXTRN  REVID
EXTRN  REWMEM -
EXTEM  REGZEAY
EXTRM  SCREEM
ZXTREN  SAVIT
EXTAEN  ZAVE
ZATRN  EIiL
EXTRN  TEMP
EXTRN TEATUR
- EXTRN  TRACK -
QUOQ&T EXTRM WIFE
DOOT0 EXTRN XRAF -
Q0071 EXTRN  XREZ
Q0TI I
GO07 ENTRY  MAIN
G007 4 ENTRY  HEXIT

DOOT7S » ENTRY YN

QOOT A T v ,
QUOT7 MAIN: Lo SFOETRR i ZET OUR S
CALL BANEET 5 ZET EANE ¥ R
CALL  INIT o 5 INITIALIZE =STORA
CALL EANRESW. i BWITCOH IM Y-RAM

IS

i ks 3

2 TALL QUERY i EET START ADLDRES:

2 Lo HL: (ZTRT)Y - i LOAD IT INTO HL

4 ZALL TRACK i TRACKE, TARGET FROGRAM
adalul-So LD HL, (ORGENDD) 5 ABSOLUTE START ADDR

O0EA

[

LD (REGFC) HL i AND INTO REGRC
CALL SCREEN :

LD A, CURSYN

Lo (CURERRY), A -5 ERROR CURSCOR POSITION
Lh A, YIDED

TR

Xy

irame

Fod £T1 Lot e} pad 17

K 1 ALl EAMEZW i SWITCH IT IN AGAIN
i Q9Z RFT. LI HL, COMLOC

oo £ CaLL cIcn i GET O IMFUT

ChoaiEes 0094 CALL DECIDE

1 OFS DO0eS ' JR RPT

‘ QUO%E

i RUERY QUERIEZ THE UWEER FOR THE =TARTING ADDRESS
i dF THE PROGRAM CODE. ONLY THE FIRZT FOUR CHARACTERS
i OF THE REZSPONZE ARE USED (45&78=14547)

Pl DOLQY QUERY: FLEH AF

o5 Q0102 FUsH &

L= OO0 FLISH LE

=5 Q0104 FlLIEH HL

Do1OS

COD0O0w 00104 CALL WIFE i CLEAR =CREEN
11 Fa&ld Q0107 LD DE, TITL

24 OOFET GOLOs, LD Hi., ZIF

Q1 Qo1 DO1ow - LD BC, 12

ED RO Qo110 LIOIR i WRITE TITLE

INTUR I I
20477 1L FEFO o011z LD DE; &1



LI
LLIR

A fa )

N
[
=
1

j

ANV TINE- S CALL
=K oL Ed EX
C0OO000s DD1LZET CALL

CALL
BIT
R

RLD
e
CAkL
EIT

comy
R ot

DULET

oowns B2l D0Llad FOF
D0RG T T 0014 PR
DOEES 2L QOLAA FOF
Qe =) 0147 FOF
QT Q0L &S RET

o RLL
vz NG
B DEC
10 OiNZ
:
1E Lo
FE CF
oz SR
) .

MIOYE CURSDR
=1 Lo
i INC
IE LI
7 Lo
Iz INC
Z ING
IE EZ OOLlal LI
77 Q1A LD

B, OF

Ml CURZES
L.

A HCURE
(HL) . A

L

HL

A, BCUREL
{(HL.) . &

CLUREGR
DE, HL
oI

CONVERT AMD CHEDH

HL, STRT+1
E, 2
LE, MEYIN

HEXIT
7R
MNZ, 5YN-

LE

HEXIT
7 A
NZ, SYN

LE
HL
LE1

A, (DED
R
NZ, SYN

HL, CURSES
HL

A, CURSH
(HL.? . A

HL

HL

A, CURSL
(HL . A

HL
DE
L
AF

i WRITE

i THANGE

; CURSOR
;o AODRE=S:S

NITART ADDRY

i FUT SCR ADDR IN HL

SYMTAY

;o LOCN FOR STAERT

i COUNTER
;o AECIT LGN
;i CONYERT TO
i ERRORT

;o IF =00 JlMF

g STORE IT
i NEXT Azicil

i CONVERT IT

i ERRORT
i IF 20 JimE

-

i STORE I

|
;o NEXT @sCII

i ORIT

i CHANGE
i CURSOR

i ADDREZE

AlDR
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[sn]

. =

2
arsh
L LA R
11 Fhe GOLlT I
s0 ol G174
SnEd
Lz CE

QLT

D010

=1

s

=3

DOREC 2L 24
gz ZF 23
S

27

=

5

o £ F TR
Sulli

=4 1T e

0195
NIRRT

Q01

——
LR
=1
e
e
b
o=

DT LE

=

bt

£ b T A8 e

£ g g g g

Lo

Lo
LI
Lo

Lb

LOIR

LD
INC

LI
ZF
JR
Lo
Lo

ING
INC
LD
Lo
Al

FLizH

SUSH
FOF
FUSH
FiJsH
FlisH
s
FLSH
D

JE

LEF=
LEFE

= HANDLER

I, DECIDE-+4

Hi, MESZE
D, i

IY, COmMLOC

[

a5

'
d

IX, L2z

HL, MESZZ
DE, GRE=ZF
Iv, GaREZF

G, 19

HL, CURZES

HL

A, (HL)
Q0
NZ,LZ4
A, 01
CHL) A

HL )
HL

A, (CLURERRD

(HLY ., A
CURSOR

Iy
HL
AF
i
e

<HL

IX
IX, KEYIN

N1

I
o
(=1
—
m
=
i
i
€1
];"s
[
in

CHECE FOR
CASE -
SZTART ADLDR

THE LINKER OO
NOT ALLOW &Rl
METICT ON EXT

i — i

P |

CURSDR

FUT IT ON STACH

WE"RE SHIFPING
THE FORMAL
SUBROUTINE
ENTRY POINT

RESET POIMTER

QUMFP TO SUER
I CICO

TEYNTAX ERROR RE-ZNTER

Y]
i

T
I
Y



GnZi4 ZIF DEFE Z=20 INTERFRETER

a2l T T

BN ARE R DOZla CURERR: DEFER 1z
QOELT
213 0 HEXIT TARES THE ASCII Coh
217 IT. 7O HEX. THE HEX VaLUE
S0 0 IF A NDN-NUMERIC ENTRY IS
RETURNES OFF.
4

1

HEXIT., LD A, (DED ;
P AZCO i

SR 1, ERR ; eRRFOR

= AL ;
R BNz ; e
. .
AND OF i CONVERT TO HEX
RET
¢

Fz Mzl CF ASCA ;AT
=3 JF M, ERR i IF S0 ERROR
FE CF AZLFF iR T
Fz i P ERR i IF MIT ERROR

3
A OF , i DONVERT TO HEX
ADD a, v
RET

ERR: Lo &, OFF i ERROR CODE
RET

j

i INIT IMITIALIZES THE STORAGE AREAS FRESAY.

i REGZAY, AND MOIsF WITH IEROES, ALZO THE UsSER
STACE LOCATION I= sET

.

-
g
(RN

= INIT: Lo o BiD, B3 i LENGTH
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LI CIY.OE). D

L {

L0 A, TIXD
INC ix

O (LY==, I

LI CIY+0D0), 2 END WRITE ZF

Lo Ay (HLY  ; WRITE TITLE (FOR I
IND =L , (INLDD TIME FIR R

L0 CIYlZl, A

.
':
Y]
I

LI 8, (IXKy i WRITE CONTENTS OF I
INC IX
ALl ACONY



-
=
S TG
e
™ T
PR

T TS i

) W S
-
S

GaEl
U NCE S I

SR e e ra

Ol fs a1 b e €0

A -
RS i /

- et
LA -
f T =
- e’ e o

[T B | '\j ~J 4.4 ~. -:..J ~J \] ..

ol

L e
For

- TH LT

it ow
AT s B O |

b
s ¥

N T

]

Lo B o T v e I

[y o

EIETTE I I

s

LDIR
PUSH
PP
LD
ING
LD
ING
CALL
LI
INC
LD
INE
LI
ING
CALL
LD
ING
LD
ING
DUNZ

ZECTION

ENTE O

FIZH
FOF
Lo
ADD
I

Lo
Lo
call

toby
o e’

I
Lh

LE

F o3z

-
t

. -

[
T 2 =
DRI 3

[ ] i =N

=<
— o~
i

Frp s b= -

BT

1Y

i
i -

'4 .

ATONY
(IY), I
Iv
(IYa,E
IvY
Q,(IX—‘)
Ix
ACTINY
(Iv)., D
Y
(1Y), E

LDE, MEMLO
BC, 7

LE
Y
UE J "

IY;DE

HL, (MDIzF

iz 4
A H
ALY
(Ivy, D
CIY+Lo,
AT
RiZONY
(Iv+2), L
\IY*-J:E
FEPR
CIY+4), A/

ni

¢

i

]
i THIZ 15 AN

AND TOF
YIDED

INE

UNRCLLED

MIBLE
[ I e bowna

; LogE

i

i

J

i

THE
SUDLE MEMORY LDC:

i

T

)

WRITE MIEELE

) B ITRLES
¥ o 1 e L' b e

(11
i 4
o

T -—1
I
T
n
[
il

WRITE NIEELE

RETURN FOR

TITLE, ADDR

i

;o Li2AD V-RAM ADDREE:

WRTIE "MEMORY:®
FOR V=R
FOTO ONEXT LINE
" N
GET MEMC
LOCATION
QUTER

RY DIZFLAY

7 ¢

LOOF COUNTER

HEXT NIEELZ

WRITE ™MeM-ALLIR T3 V-RaM

i ML WRITE MEM-ALDDR



WO TOLMTER

O }
ADD LOTATION
4y -
...... R A
i pes
A, LD s
sToLw ADD i SEIP TO NEXT LINE
in I3 SR T N T3 WRITE MEXT LINE
TTOEL 2OF
LoEL o ': FLOF
= Uﬁq Z FoR
oy D045 =i
o1 Qld I FOP
Fl DO4zE FPOF
¥ D043 4 mET
S 9A ZA 00427 nmEl DEFM
43 1h 77

o
[
fri

5]

0047 ”QQFEﬁﬁEQL’

Gl b i3]
S
o
E~

0

I 00429 DEFM

[x]
+
(]

Lol SF B

0
il
i

v$7YPCRﬁ

o

+

£
PPy

ozon-
D310
O3

54 00 0430 DEFM '”HTA: WEMHQ
03147 If i

R e L UL BN R S R R
4 -8 H
A

T WO O 0 RO
£
Al
£
[}

004321 .

00422 . COMMENTZ : Lo '

00423 FRITS FUTS THE [I~7ENTS OF THE ACCUMULATOR
40424 ON THE SCREEN IN EINARY FORMAT. A7 (HL) IN VIDED RAM
QoazsT '

00426 =271 PUSH EC

00427 SaEn LE

L
i

K
il

O OS QO455 ' LD LE ; ‘ ;LOOFR 2 TIMES

0047 BITE: RLC A i LOOE. AT MEE

it
)
DI )
~{

= a 440 R . ONE . ELECT CHARACTER
Ty ETE ) LD o, <0

o0z 0044z JR PHT

A2 004473 ONE: [ D;

00444 FUT: Lo Y »,D i PUT CHAR. ON SCREEN
00445 INC HL
b wu44» LiUNZ BITS
; FOF DE
w«@u- - POF° BC

HIEN RS S S Y
-

D O wn S
T ]




HUELE
i3
)

'
i
e
15
=
-
{
-
T
L. e
i
(-|

s

M
=

i
i
!

1 17
[
Ll Loy 1

=i

il \_i Ez
T

el
=Y
IT

P

JEISRY
=0
v

¥

284
Ei

aT

AR
i

o .

AR
F
L

d
.

- -
| I

. 1 - R §e = i
[ [} f-- = D | VL ul g N
- i i et v i i an > il =
Pl -1 l 1id i 11l §-4 - e =
= N L i1, i~ 1 ¥ LU i

N
E

1] ] - -~ . 1 . - PN - - ~ -~ -~
.| 1] *T ....w_

30T - 5

£ = o -3 1

1 (X3} c

o - = ~

i
(S O,
TR
SR
J

THE
FOINM
A
i
(A=
)
=

-

i an 1t 1

]
|-
4
™
-
1
e
o+
)]
v

IN

HL

NE

THE LI

FI
=i
T

|

0447

D]

{




S . i BALANCE STAC
4R =050

— LIty H

=TI IR y FIND INESTH LEMNSTH
AND )

TN A

it

INC REF.

Y]] ]_'i]

‘:-‘,:E’ HL..' DL. 4
Rkl CMEAT ;o POINT T NEX POT
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1 DOTED kDb DE, REGEZAY i START ALLDRE::
IE DO07&G VB e HE
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= (EYTE). A
< INZTR

= A, T

=z HL, OFRMDS

BC, 17

NZ, INSRET i ERROR RETURN: NO MATCH:

te U4 b b T e e 1D

[Su N LI SR AT )

L
Sl HL
N HL
CALL NUMES:

LD &, "

LI vDEY, A
INC LE

LI (DE), &
<P INSRET

T if e

Fob for tar b h‘l T

’

vugﬂi ; , -=({})=-
zl Lo Hl, JRFM
ol LI BC, 2
& LLIR
oo CALL ZONDX

=1 Ry

IZ D LD ST
13 Lo (DE), A
! ING DE
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25 ML
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o DOG00 NOTLE
P Te 1

D040

i

RN

Zl 00404
i3 00405
o1 QUA0A DUTW:
01 QOG0T IMOLT.

iy
NEXFT
EOF
FLIsH
INC
CALL
JFE
cIT
SR
BIT
JR
LI
JR
Lo

0

J

. T
i z
G

INTEWR

- -
EC, 2

QL
NZ, NOT .
HL. M

B, 2

DE, DFRNDE

HL

HL

HL
MMEL A
INSRET
4, A
Z,EXZ
2 A

Z, 0T
ST
HL, DUTH
Go, =
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FUT

Lo
LI

T nI
P L

el

T

Ry
o At
-

o Lt

ING

LI
LD
=
LI
LI

-
PR L

SUT

D
LD

INC

AT

Lo

T
dnove dhan”

ING
NEXFT
FOF
FlUEH
INC
CALL

FLT

Lo
LD

INC

N}

i
O
LI

e
WOIR

Lo

EIT

i
LI
LD

LDIR

SR
LD

ERL e
AT I
(DEY, A

™5
Lz

A7
(DEY, A
LE
ATIR- T
(DE). A&
INSRET
A, R
(OEY, A

LE

¢
Ay
(LE), A
LE

MUME =
(DEY, A
LE

INSRET
HL, ZAM

EC, 2

GE, OFR
2A

Z, ZPHLI

HL., DERLM

-
E: [y :’

EXRET

ML, SFHLM



SR [ G, 7

SARET.  JF INERET

R I A RITH: oD A, (BYTE) S —— SR

Iz T ST AND OF i FALL EETWEEN o0 % IF.

Tl = oF ol P THIS GROUF 15 oMLY
G JF  LOADLE P ELIGHTLY REGULAR

th DasD” JF Z, DEC14
Zs AND! 07

CP 07

JE Z, LA
= 0%

<F Z, DECE
-F 04

JF Z, INCE
= 0

JF Z, JRs

FALL THROUGH TO 3-BIT LOADES
FELL THROUGH TO 2-RBIT LOADSE
LI HL, LM

T Lol e BC, Z

o =R LDIR

> : . Lo [E, GFRND:Z ;OEST Iz OFERAND FIELD
I s ¥ Lo A, (BYTED

DI = L BIT 2, A )

T i ) «R Z, INDIE JFOR REGIZTER INMDIRECD

CALL REGZE ‘ i GET F:EGI
R FUT T ; PUT A DO

o w” Q_.El AJ J-J -

LD (DE), &

. NG LE

Ao NEXFT i (REF COUNTER = 1@ INTD ML FAI

0 g

R AL
FUEH HL
- Phic HL
iz IALL NUMBE- L WRITE IMMED N T
T JF INSRET . TIDY UF AND RETURN

mkIzr AND QFQ
o 20

W I HLM ;G0 WRITE =
LD A, A7
o (DEY. A JWRITE 40
TN LE
E nlhy

it o ‘ ALy b .-—.MEE

;HEPE DI REGEETER,T NDIRECT
F

-l - Ty
- = K
Cliee H.z.:"...

2

1
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[
e
=
-1
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T
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=
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L
ING
LI
Lo
JF
LI
LI
hIC
=T
WD
Lo
INC
=T
Ln
R
NG
NEX=T
RO
RN
INC
CALL
FLT
Lo
Lo
INC
R
L
LI
LJIOIR
LI
EIT
=
LI
Lo
LOIR
M}
LD

t )
'
1
Sl e e
¢
l\-

(DE), &
INSRET
(OEY, A
LE '

¢
Ay
(CEY, A
LE

g

Hi
MLME=
=TI I
(DEY, A
LE
INSRET
HL, 24

BC, 2

LE, OFRMDE
2 A

Z, SPHLI
HL, DEHLM

- =
EC, S

EXRET
ML, SFHLM



jois WOIR s WRITE "HLY
FUT ) P WRITE A COMMA

Ze L KPR
Lo (OEY. A

i

~

~UT 7 CWRITE A LEFT PARENTHESI

IE IE Lo A, o
R "y (DEY, &
meoLs ING DE
R LI f, (BYTE) ; GET EB&CH INSTR EYTE
L EBIT TR ;D IMMEDIATE OR RESISTER FAIRT
o0 ZE JR Z.RGLE
NEXPT i (REF COANTER + L) INTO HL FAIR
SalEe = EOF HL
Al ZE PUEH HL -
Seld IE INC HL
Zh CALL NUME L&
1z JR WZHWAY
e CALL s i GET

=T IR
LE A: e

LI (DE). A
INC LE

LD A, (BYTE)
BIT A P WHICH WAY DOES THE LCAD SO
<P NZ, INSRET y TIDY UF & RETURN

w0 AL JAFFEND & COMMG

LI (DE). A

INC LE

Lo HL., JFREND=

WLl ; LOAD A LETTER T4 "LINE™

CF (HL) JNEXT CHAR & COoMMAT
<R NZ, LTRLD

Lo A, e

“ (DE), A

INC HL

LI DE, OFPRNL:=

FUT

-~

N X

I T S I S R

s
i
r
18
done

b I LR S R R B S B R R S R Y}
b oe—~ 0ot foa gt

A R R I R R U N RS O SN B I

1
(X2
-
)
—

NI .{:1 Lai fot b= 0
n

e (HL)

4R NZ, REVRE
.y (HLJ, A
LD B, 2

fod foi 003 48] b~ b = 0
o~

S THE T B - dai b

r
—

4

Kot bbb~ &
e
i
(3]
o

B INSRET ;

]
-
m
:_!_‘J

dF kG0 BACK

; ' =0 00—
"

SN TR N

LADLA . LD S AL, LI
I N CEBC,Z
LLIR
Lo DE, DFRNDE JFPOINT &7 QFERAND FIELD:
Akl )

FUT

D -
+ e o i \
ek -

o S0 A



Lo (DEJ, A
INC LE | .
NEXFT : ; (REF COLUNTER + L) INTO HL FA

N
I

P
ia
(Y]
L}
¥

n

=1 PR HL
z= FISH HL.
o INE HL.
e Akl NUME L &
I JE INSRET

LI HL, INCM
JR S0

LD HL., DECM
LD EBC, 4
LDIR WRITE OFCCOLE

b DE. GRFENDE FOINT AT COFERAND FIZLD
CALL 5 JWRITE  OFERAMDO REG =91
JF INSRET

’:‘F‘l::i:f[iE IE- " IN'— "

OFCODE IS “DECY

— o~

_l

=(0)=-

DoO54w ;+++++++++*+*++*++++++++++++++++++*++++++++*++++++++~++++‘

LOgkuE TABLE!

LOCHA. LD A, (BYTE) ; GET EACK INSTR EYTE
EIT 2 A
JR Z, LOOkAZ |
LD HL, LTAE1 ;LOOK IN TABLE 1
JR LOOKAZ
LOCHAZ: LD HL, LTAEZ ;LOOK IN TAELE
LOGHAZ: AND OF 0 i MOST I3 HEX DIGIT
RRA

T oW N W

.. § o

[N e
'...,

a8

2

LT RRA . s DIVIDE BY 4
G Lo 2 A
T Lo E, Q

ADD ML, B INDEX INTZ TABLE

LD BC, 4 i FOUR CHARACTERS FER ENTRY
LDIR |

JF INSRET  TIDY P AND RETURN

£

NN ERER N

10 00§ et For bee 0

7
DOSeE -={) =~
W

AbDkL. LD HL, LOGTAE G OPCODE IS "ARD HL, M
D B, 4

LOIR

LI LE., OFRENDE

LD HL, HLMEZ
iy EC, 3
LOIR

CALL s

AP INE

e

i
-
.
I
L
:
N
1
o

i WRITE =WHF!E”REGIETEA'?QIR

4o 0 e e B R

NI RN

NSRS e
T BN IS IR A A A A I

f
N
1
1]
~
]
N
1]
i

TART S I ELE: L HL, DECH
DARLCOLE JR SO

i 2l INCE Lo HL, INCH ,
o Ul SIDE LD G, 4 ‘



]

QOS24 LDIR i WRITE "DEC" QR "INCT

» LD DE, OFRNDE

D00 Lo A, (EYTE)

DaFF ZALL REGZS ; GET REGIZTER FROM BITS 2-%
OLCA JE INSRET

4CE # Lo A, (BYTE) e
24010 FZ R 00 ; HERE WE DEAL WITH
JA0E IO <R NZ, JREZ1 ; RELATIVE MR,

QALS” E1 Lo HL., NOFM e e e e e
I SRR (R BC, 3

O4DE " ED LDIR

L S SR S INSRET

}

SAED T FE o SRITL: P 0
DAEZT 20 0 JR NZ, JRZZ
D4EST Zi 9] LD HL., EXM
LAET D 7 LD 20 2
DaEST 2D Dl LOIR i WRITE "EX"
2Eo 1l Dﬁmu4 LD DE, OFRNDS
TAEF Ol i ] LD BC, &
UeFLZ ZD g LOIR i WRITE "AF, AF""
D4Fa T DI SOE07 JF INSRET
J4FT0 OFEOLD 0 SRIE: P 10
odFEROZD L4 “ 10 . JR NZ, JREZ
P 1 D0EL LL HL, DWINZM
E GO0z o0&l LI BC,S
¥ je2e} Q041 LOIR i WRITE "DuJNZ™
a1

001E” LD DE, OFRNDS

NEXFT

FOF HL

FUSH HL

INC HL

“ALL DISPLC S FIGURE % WRITE TARCET
<P INERET

R Tl L

Q0
DGel

]

1 s O B e

2L 00T "y HL., JREM

DB LOIR i WRITE "JR"

LLoaolz LI LE, OFRNDE

oD IF ) )Uu; BIT A ; TEST SENSE OF CONDITION

Z00T D0ET JR NZ, PQSC .
DOLZE ' PUT NS

IE 4 L0 A, N7

12 LD (DE). A

1z INC DE :

SR QOO0 00624 LD A, (BYTEY ; RESTORE A

E& 30 QOLZET POEC: AND 20

FE LG O0AZE ZF 10

2 i S06ZY JR Z, JRDIS

Fa T
MRGEORU RN

O 00420 ~F 20
DG D063 - JR Z:,JRZ

= DOAIT Lo A, o ' P ITY 2 JR CL L L
WInree JR LDDE

i X3 ] 3



IE ZA QOL34 JRZ: Lo A, 77 i IT % JR Z.. ..
12 Q0&3S LODE: Lo (DE), A

'
1= DOEZE INC LE
QOEZT7 PUT T
EI7 OZE IO : LI A, 7,
T Lz ' LI (DE), A
L3 INC DE
D063 JRDIZ.  NEXFT
FOF HL
FLISH HL
ING HL
DOEDY CALL DIzELC P FIGURE 2 WRIT
Q0&40 JP INSRET
D044 - ‘
0442 INDEXLD: EBIT A s HERE DI "INDEXED®Y IMSTRUCTIONZ
QQE4Z JR Z, XIND G FIND QUT IF IT'2 IX 2R IV
20444 LD A, Y
QOLES JR Y IND
D0A44L XIND: Lo P & :
20647 Y IND: LD {XBUF+1), A PWRITE REGIZTER NAME
‘ NEXFT
FOP HL
FLsH HL

- b

oy, -
HE = Tt

i

L3 . INC HL
7E (RISTOR Lo A, (HLD

2 FO QULIT0 AND DFO
FE OZG 00651 CF 20 s FIND QUT IF DIZPLACEMENT LEYTE
2z 1l DOEDZ R Z,NODIZF i I3 UZED
FE EOQ 006TE P OEO
2z 00 00454 JR Z, NODISF
TE Q0&5T LD A, (HL)
Ze OF L3S AND OF
FE QY Q0437 CP 0% ~
Qi JR Z,NQDISF

INC Hi. ;IF IT Iz, 773 THE 0 BYTE.
LI A, (HLY

[ (DITPX), & ) REM
DEC ©HL PIDI

NODIZP. LD A, (HL)
R OCL JESEE IF IT =
R NZ, NOTWID P NOT
INC HL VIF I
QOLED INC HL. JAT 4
QObED LD A, (HLY S THAT 2 THE I
GCRT7 GRATO LD (CERUF+11, A
COBLT O0&TL LD HL, CERBUF
Q&7
232 00007 Q0A73 NOTWIL: LD (BYTE), A
O o127 00474 CALL INSTR i RECURSIVELY. .. S
E 42 QOE7S AGAIN: LD A, THY
O0LE" 00474 LD HL, OFRNDE
Q017 QOLTT Lo EC, 17
el Q0&72 ZEE: CRIR ; LOOE FoR "HL M
LA Q0aT7Y JR NZ, INSRET P IF NI METIDH FOUND
E 40 D0ES0 Lo AL

A BIT TWIDODLE.
A TWIDDLE

T IS, LOOK
T
N

H EBYTE
STRUCTION,

SRR SOOI 05O g DA}

L
A




b
w0
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EE
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IE

1
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8

by
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MR

SRR

Do R ;
Nnea oo ot Ot ol
)

N,
D 9

5}

PEs DL
YD !

o
U

L)

— TP
m
Lom}

OSaz”
JTAZT OZA
057

a5HsT T2

[ R S Y ] I'T!

= O~ 0 G-

i1

G B e b Y e - Y] T

IRy b BT T T

OOZE
202D

("\EF’" »

Rl | I

DTEZ
0S4
OSES”
DTEST
OSEY

oG bR I m

fr1 ka0l i

| SN A =Y

T D

OOELS
OO0

BO

oo
Q0

LSRR

SOEG

o034
o0

QORG

4z

D000

o’ Yt ot

30

of
Q

O0&9 1

GOAYS
SOT00
D070

oy g = im.
M

SN
G705
QO704
O070s

QO7 A

Qo707
Q0703
QO70%
0710
oo7L!
DO7LE
D071
20744

ST

SR
DOT LA
Q0717
Qo7 LE
Qo7LY
Qo720
00731
Qo722
Qo723
00724
Q723

DO72%9
D070

00731

WHDLE:

CNDEX:

Fias:
ELiM=:

«

LS
MINLUE

CF

JR
Lo
SR
=0
FlEH
FOF
Lo
Lo
LDIR
DELC
FLIEH
LD
CP
JP
FIOF
JF

Lo
JF
NEG
Y
JR
Lo
-ALL
Lo

Lo
LD
FOF
FiJZH
ZUE
LD
SEC
FLISH
FOF
POF
LDOR
Lo
LD
LOOR
JF

=
ECil

NEXFT
POF
FIIEH
INC
Lb

Lo

CF

(HL.) i MAKE SURE IT 2 “HL"
Z, WHOLE

A, THY

ZEE

HL

HL

LE ;
HL, XELF

BC, 2

OINT

T

; REFLACE IT WITH "IX" QR “Iv"
e

LE

A, (DISFX)

0 i CHEZE
NZ, ONDEX

HL

AGAIN

T INDED

—r-’ A'-—:n 1 =
DIoRLACEMENS

;ST O IN CASE IT- 2 ADD IX. IX
HL, DELE
F, FPOs i IF DISFLACEMENT Iz P31
; ELZE GET ARSCLUTE VAaLlE
(HL 7, MINUE i AND FREFIX A "=
EUMF
(HL ), PLUE
ACIONVI
(DEUF+L1). DE

TIVE

“t

"

i FREFIX A

DE, OFRNDS+ {4
HL, OFPRNDZS+13
BC

HL

A

(DIZFX2, A
HL, BC

HL

EiC

Hl.

o o,

= U
COUNT

i ZERD

i BYTE

NEXT TIME

Rt e
Fom LDOR

i THE VERY LDDR ITZELF
HL, DELIF-Z

BC, =
INSRET

ot

\

=={0(#) 0=

\
JHERE DO THE EIT TWIDLLEZ
HL
HL.
HL
A, (HL)
(EBYTE), A
40

(A VERY REGULAR GROLF)

IT In "LINE.



OREERT 28 22
O9EDT E& CT0
JSEF”
QSFL LR

Q0732
007323
00734
Q0735 EHET:

DEFZ 10O FD 0073¢&
DEFG LD Q0737

QIFS 17

aaFs

007323
Q79

17
SJTFT7CO4F 00740
QEFSC ZL 00EBsS 00748
OSFET 09 Q0742
L OSFECT 0 0003 Q0742

[ N
InlTE

OSFF -

jc18) Q0744
- 0074%
00744
] 00747
Q0743
QU74%
D730
MI7EL
Q0752
QO7Es
00754
0733

Q0754

[ S TN B i B R e LI R X
G- I

L

i

o

<

DOUIE SFRR e 3 on B I A |
ta
e

50

b g
fam

REEND:

Ve B I v

O L X I AR AR PRI

[
BINIE

e
puig Y
LR
-
- - -

Q0770
GOTTL

DO772
OO77%
QOT74
Q0773
007746
Q777
Q0773

¢
LOADE:

Lo
SRCINS S W

4
Los:

D&45° 21 QOB 00779
QA3 01 0002 Q720
V6 d

BO i
O01E”
Q&FF

00721
Q752
OOT7EE
Q074

J&40° 18
DESD

N = I

JR
AND
LD
RRA
LLINZ
DEC
RLA
RLA
LD
LD

ADD

Lo

LDIR

LD
AN
RRA
~RA
RRA
CcALL
Lo
LI
LD
INC
FUT
LD
Lo
INC
D
CALL
JP

. AN

~RA
Lo
Lo
[
A0T
Lo
LOIR
LI
=

LI
-F
JR
LD

LD

LDIR
JF

Lo
LD
LDIR
LD
CALL
Lo

LE.

2, SHROTA
QIO
B, &

- A
HL, TWITAE
HL, B

- im
EC, 2

A, (BYTE)

-,
i
it

ACIONVI
A, D

DE, OFRNDZ
{(DEY: A

LE

A} L
(DEY. A

0E

A, (BYTED
REGE ;|
INSRET

G, 0
2. A
HL, SHTAE

BC, 2

JFRNDE
REEND

A, (BYTE)
76

NZ, LLE
HL, HLTM
EC, 4

i I IT A HALT?

INSRET

HL. LM
EBC, 2

i LOADS ARE EASY

P LOOE, AT THE HARNAUGH
DE, DFRENDE

REG2E: i DESTINATION RESISTER
Ay 7T v

PG00 DD ZHIFTS &

MAF.

NAME

i
n



D&3TT 12 00785 Lo - (DE). A

QETET LT 007246 INC [LE

QETT77 A Q0007 Q07E7 LD - A (BYTE)

DEIART LD Q7077 Q073 CALL REGE i SOURCE REGISTER NAME

Q63D° I QLCA”  QO7E9 JP INSRET
00770
00771 | \
00792 —=0( #) Or=m
00793 \

&7 ZA DOOCY 00774 LOGIC: LD A, (BYTE)

b3 E& 2T 00795 AND 28 ;LOOK AT BITS 3-S5

o6 00 00774, Lo 2, 0

AF 00797 RRA

< 4F 00792 LD C, A

31 QQECT 00799 LD HL, LOGTAE

DELDT O Q000 ADD HL, BC
DEEDT 01 Q004 Q0201 Lo B, 4
O EDOBO 000z LOIR ;WRITE THE CPCOLDE
11 Q0LlET 002032 LD DE, JFRENDS
A QOO0 Q0204 LD A, (BYTED
E& DOF QQE03 AND QOBF
FE w0 Q0B04A CP 20 '
CODeSFS Q0207 CALL C, EXPLCA  EXPLICIT ACCUMULATOR

-

00203 AND OF 2

5 0020% CP 92

ToLil Q4EFT 00810 CALL Z, EXFLCA

CO3A 00007 0031l LD A, (BYTE)

SOCh 07077 QoziZz . caLL REG3 ; WRITE CPERAND REG

oo L3 016 00813 JPo INSRET
00314

QOEA” 00215 EXFLCA. LD HL, AMES

oooZ L0314 L B2

EBo 00217 LDIR

oozie RET

00312

QOSZ0

i WRITE EXFLICIT OJFERAND:

£

L] IO N
RCO e B

D08Z1 ' A
QOBIZ =l %) J=—

Q0222

0224 PAGE



QeE

-~

QOBZS | hHHHHHBHHEFHRRRRE R RR R AR R SRR HE R A R R T H R R
00826 e '

DOBZ7
ooEaE
DOBLY
QOE30
oUEsl 5 _
e E i PUSH HL o 1 F TR e PR P P
Q0233 PUS BC . G WRITES NAME OF REGIZTER FAIR
00234 PUSH AF 5 TO LINE BUFFER

QOO0 DOEEE L0 A ((E‘.YTE)‘;'v====2=====================.—==:=
¢ 00534 _ AND 0 S

D302 0Q0E37 LD B, D302

053 L0B38 LD HL., TPS7 -

DLIZT QOE3P LD {RNAM), HL

QLoT 00240 LD HL. RNAMES

G7EZ7 0 Q0241 CALL LOOKUP:

oUE4Z POF CAF

S 1 O0z4 3 POF BC

SELT 2l 00244 POF ML oo

) 00243 RET -

THIS MODULE COMPRIZES SUBROLUTINES CALLED EY THE
DISASSEMELER DISAZE. |

L

REAE R R R RR E R AR R R R R R R

1) B
o0

O T Tl U S Sy S WS W I (]
i
-

U TH O bbb Bt 90 TTY G RO 1

00Z44 PAGE



Sy

v fa Rt
ot oo CTE G JTY

00247 DISFLC: LD A, (HL) - e Y T T T T T
00Z43 IND  HL [ FIGURES DIZFLACEMENT FoR
DOE4T R A i RELATIVE JUMFS, WRITES TaRoeT

- O s

UeBe O6 03 00230 LD B, & ;TOO(DE).  (TO “LINE™
2EBS 0 CEBEOZF SHFRDE . ZRA fay B T T E e
SR g Fo DNZ SHFROF S PROPAGATE SIGH EIT
- 47 L E: A
- Q¥ b=l ADD HL, BC
2 ZE THIES =i LhO (NELF ), Hi-
i 21 DQELT 00254 Lo HL., NEUF
CoQ&C2T Q02T CALL NUMEL 4
o CQ0EER RET
QQESY

Cr
=
oo
o
b

| e oen e o e oo o s G St oiow S 4w 41e e o —e4? et e a9 vt o rev Arre s o
C e e e e it oot e e fteee g oot

- -

Q034&1 NUMELA: PUSH HL

QOZEZ LM EC s WRITEZ NUMEER T LINE EUFFER
OO8E2 Fllsk AF

FlisH LE -t e e
Lh Ay (HLD

“ALL ACONVI

QOEET Lo (NELF+Z), DE

—

DOEAS INC HL

DOEEY Lo A, (HL)
QQS70 CALL ACTNVI
00371 LD (NELUF ), DE

SR IS I

s
1D 3

v
KRR
m

[Nk ad

QOE&”  QOQE7Z LD HL., NEUF
. Q0273 POP DE
Q004 . 00274 . LD EC, &
EC QOET73 - LDIR
C o074 POF AF
FOF EC
POF =L
RET
FAGE




DEEAT
DEEAT
OAER
OEED
QaED
DEFOT
DAFL
DiFaq -
DEFS
JieFS
JEFE
OEFD
TEFES

O&FF -

D700

&t

D70

o703

NN NI R

" b bt e e e e b b

S R I S

|6

O U0 e g

ES
7E

L=
D e7alr

ED 52
UOER”

juB
1
o1
ED
El

o

o

— = == [T} T}

o~

TG v RO O R O 0 T T T G

O £ I SS T SO SN L

.

iy
o8 -
LU

-

SN ST LS I o

LOR SN SR 1 B Y B e
s,

[ R g BN ol T

T O P Y

-

o0 T} ITE I) 0 <) b T

DO i sl an I T BN

OOEM

Q002

EO

o

413iA

oll

RS

-
-
IR
't

Q0

-

-

Q0C1
ZA

]

L N =N PN U

DO X

O
o2
PR
X

s Cp O
OO
[0)
PO 11

QOzew

(RIS ESR U W)

Q071
00892
QO
QOEw4
00E9S

00EPs

00297

Q0200
Q001
0003
J0904
QOI0S
D004
Q007

00P0E”

00707
20710

:’:’--h"
Qo277

NUME::

I. ~.
m
[y ]
a3
o

REGE:
REGE2L:

P ACONYVI
i THE LE
ACONVI;

FlUSH
LD
PUSH
CALL
LD

FOF
LD
LD
LDIR
POP
RET

PUSH
ANL

‘RRA
RRA

RRA
JR

PUSH

FlSH
PUZH
LD
LD
LD
AND
]
LD
ADD
LD

LD

CP
JR
Lo
Lo
LOIR

PoOF

FOF

POF
RET

TAKES

FAIR
FLIZH
LD
LD
Lo
RLD
RLD
P
JR

M R R S S P
A, (HL) S WRITES A SINGLE HEX EYTE

DE iAT 2 ASCIT CHARS TO (DE)

ACONV] ;) sessssssssssssessssssonsmaszns,
(NEUF), LE

LE
ML, NELF

EC, 2

HL

AF yPICKS REGISTER CODE FROM
EiC JBEITS 3=5 OF ACCUMULATIR

REGE! ,

AF L e e T
EBC ; EXPELTE 2-EBEIT CODE IN ACC

HL i WRITEZ RESIZTER NAME TO (DE)
HL, "A# | s==ssssssmsossssssooosssSsssss=m
(RNAM) , HL i BET UP TAELE TAIL

HL, RNAMEZ: s POINT TO TAELZ

07 :
Z, A
B, 0 :
HL, BC i INDEX INTO TAELE
EBC, L

A, w7

(HL )

NZ, REGZLD

HL, HLIND

EC, 4

HL
EC
AF

i WHERE "#" I3 REFLACED EY (AL
N
—=(0)=-

N

- BINARY IN SCCUMULATOR, RETURNEZ AZCII I

IN LoW-HIGH ORLDER
HL
HL, ALOC
(HL)Y, A
A, Z3H

2AH
) ANAJT L



QFZLT LA 07 C0P34 ALDD A7
Q7R 57 DO¥3T ANAJIL: LD 0. A
Q7IF TE QOwIL LD A, (HL)
Q7407 FE Z2A Q0937 - CF SAH
2 ch JR 2, ANAJIZ

o

: ADD A7
20740 ANAJIZ: LD E, A
D04l PR HL
DOY42 RET
Q0%43 ACONV: PLEH HL
Q7437 00944 LD HL, AL
Q0945 Lo (HLY, &
00744 LD A, 33H
GOw47 RLD
QO¥4E RLID
""" oF 2AH
QOISO <R D ANAJTLY
09T AL A7
QOYTI ANAJL: I LA

i Lo A, (HL )

T 3

LOv I R B T o 1Y ]

1o I M
L
C
£

Rt Y

gn -4

FE 4 cP SAH

22 EhA SR I, ANAJIZ
Tl 07 ALD A7

oF ANAJZ: LD E.A

£l QOPSa FOF HL

o 00FST RET

4

QOYE0 AL LEFS 1

07867 11 OOIES  Q0P6Z CONDX: LD DE, OFRNLS
747 E& 25 AND 28

97E° LF RRA

o iF L5 RRA

- e QOYAEL Lo E.Q

a= QORLT LD = A
ZE ZE QOTEE Lo A
i 0lia Qowed Lo HL, CONDRM

T DOe7To ALLD Hi, B
DE Q2 QUP71 Lo £, 2
=L EO Q0972 LDIR

yc QOPT7I DEC HL
EE 00974 cF (HL)
oo QOF7S RET NZ
iE 00974 DEC LE
ZE 20 QQw77 . LD A
1z 20973 LD (DE). A
o DOPT7¥ RET

QOP2Q ‘
ROwEL -
QOw2z LODKUP: RRA

FD QCEd DUNZ LOORLF

(1]

DRI R X
£
i

0
0

7
7
7
:")71
-
’
-
/
-
/
-
/

— -
oo

Q75 oS PLSH EC

LD oA
ADD HL, BC
FOF EC
LDIR

RET

Loy
]
el

Lo
Ty ]

(R0 ]

Lo,

EO

NI LI A R o]
R = R

..
LS




-=(0)=-



- -

D

©T7E

272EC LD
7RI L3
27947 FE
D7ET SR
Q792 QD
Q7YRS 09
QTP OF4A
Q79E" FE
O7A0 ZE
Q7AZT ZE
D7A4° L9
D7ATT ZE
QTA7 C7
G7AZT OFE
D7AAC 2
Q7407 ZE
Q7AET C9
QT7AFT FE
27RLT IR
M7EZT FE
O7ES - 20
a7BE7 T ZE
Q7B 09

L

27BF
OF7C0
. w— - g o
AL

R A

Q709
Q70E "
Q700
Q7LDE”
Q70F
Q7EQ”

CCYRRSUN v BUXUTE L E B O 18 B OVIRTE

FOOEQ TR IR IN S b T G T e T g

RN L OO LA O UL U L R

Q770

oo Ty
RURTV 1] Y

Lo}
i

PO g
[ T B

20
07

o e
‘'t

J
02

00

Q720

5 40

OLEF”

00997
00593
00FH4
00795
QU4

QORY7

o, s o - -

F

Q0w

01000

01001
01002
01003
01004
01005
01004
01007
21008
01009
01010
01011
01012
01012
01014
01015
01014
01017
01013
01019
01020
01021
01022
01023
01024
01025
1024

D1027

i

TWIDDL:
CBINF:

MEMCE:

NDEXD:

01033

0102%

01030
01031
01032
01033
0103

01035
010326
01037
Q1038
01039
01040
01041
01042
01042
01044
01045

JUSTL:

LDCE:

bt L

INC
LD
CALL
JP
P
JR
CALL

‘RET

OR
CP
<R
LD
RET
Lo
RET

CcP
JR
LD
RET
CP
JR-
zP
<R
LD
RET
CALL
oR
RET
INC

LD

LD
CcP
JR

CALL

LD
LD
AND
CP
JR
LD
AND
CcP

CcP

“JR

INC
INC

EIT MANIFPLULATIONS HANDLED HERE  s#4

HL ; 5CO0T PAST REDUNDANT EYTE
A, (HL) HERE'S THE INSTRUCTION INFO
CEINF

BACK

oC0 ;A REG HAS INZTR EYTE

CoBR 5<CO IS A TEST OR SHIFT
MEMCK

OF2 i DOES IT WORK ON (ML) 7
OFE

Z. MEM

A, 09

A, 0D

40
£, &R i040 IS A SHIFT OR ROTATE
A 41

20
C, OK
33

N, OK
A, 00

30=-32 NOT UZED ("sLL™)

-~

MEMCK
40

HL s GET PAST REDUNDAMT EYTE

A, (HL) :

B A i TAVE A COPY

OCE INDEXED BIT TWIDDLE™

Z, DOCE

LO0k, i SAME AZ AN (HL) IMESTRUCTION
H, A

A E LOOK AT INSTRUCTION AGAIN

OF  LEAST SIGNIFICANT DIGIT COUNTZ.
09

Z, JUST1 ; SOME INDEXED INSTRUCTIONS DO
A B i NOT USE THE DISPLACEMENT BYTE.
OFO io.o MOET SIGNIFICANT DIGIT

20

Z,JUsT!

CEQ

Z,JUST! ;BUT ALL HAVE THE EXTRA PREFIX
H

H i FIX UP LENGTH FIELD

A H i RESTORE INFO BYTE

BACK

-

-

-

HL.



O7ES4T I3 01044 INC HL Lok, AT 4TH EYTE,

O7ET TE 01047 Lo A, (HL)  THAT "= THE REAL INSTRUCTION
D7ELS T Q7947 01043 CALL CEBINF

Q7EDT Fa 0Z 01047 R 03 i LENGTH=4

OFERS L3 QLEYT QL1030 JP BACE

' 01051

010532 SPCIAL: INC HL i SECOND BYTE
01052 Lo A, (HL)Y ;IS THE INEZT
&0 - 01054 cr 40

14 Q1055 JR C,Z720

01054 CF 20

i= 010357 JR 2, S0MED

A 0103g CP 0A0

DE Dioge JR o, ZZ0

el 010&0 CP - OBC

01041 JR NC, ZZ0

AJCTION

D

R L G RO D LY
[0

[
et
-~

L)

Py TR FTY o T G T G T g TH ) B

& QF 01042 ANLI OF i HERE WE DEAL WIT

E 04 QL1063 cF 04 s BLOCK INSTRUCTIONZ

2 09 01044 JR 2, BLEO

T FE Q% 0L0LT cr oz

20 03 01044 JR NC, BLEO
ZE 01 01067 ZZ0: Lo A, 01 i INVALID INSTRUCTION: LENGTH=Z
22 OLlEPT 01043 P EACH
ZEDE 0104% BLKO: AND 03

1 0zCC” 01070 LD HL, SFEC

30T 01071 <JR CALK

i
1a 21 QEROC Q1072 SOMEO: LD HL, SFECH
0 hE 40 01073 SUE 40
AET CD 023AT 01074 CALE: CAaL.L LK
! oD OOLERT Q1073 JP BACK
01076 ; LOOKUP ROUTINE;, EXPECTS AN INSTRUCTION EYTE IN
01077 + REGISTER A; RETURNS INFORMATICN BYTE IN REGISTER A
01072

40 Q1079 L0k CF 40
B Q1020 <R o, LodE L
1021 CF OCo
3 Q10EZ JR NC, LOOKZ
20 Q1083 P 20
13 ©oQ10z4 JR £, LOOKS
4z 0l10e3 LD A, 48 ;E=RIT ARITHMETIC
01024 RET
01027
Q=4C 7 01022 LOOKL: LD HL, TABL1 i QO=-3F
O Q1o JR LK
oz Q01090 LOOkzZ: LD HL., TAELZ i CO-FF
o 01091 SUE QCO

-’ 01092 Lk PUSH EC
2B Q& 00 0109z LD B, 0
sz 4F 01094 LD C.A
OEZES 09 , 01095 ADD HL, BC ; INDEX INTO TAELE
QEIFC CL 010964 FOP BC
02407 7 01097 Lo A, (HL) EBYTE FROM TAELE
oz41- C9 01093 RET
01092

HEGEY
o

U3y Gep TP T TN

DOy 1 L 1) e
]

e LU

DO U SN S R

on o

02427 FE 74 01100 LOOK=z: CPF 764 i HALT INSTRUCTIONT
02447 Z0 02 01101 JR NZ, LOCk4 i ELEE =2-EIT LOAD



084467 ZE 00 01102 LD A, Q

o243 9 01103 RET

01104 ; :
024¥” ZE 032 01105 LOOK4: LD A, OE i 2=-BIT LOAD
034E" ¥ 011064 RET

01107 $EJECT



a24c

01102 ; TABLES FOR LOCKUP ROUTINES
: 01109

Q2407 00 0A 01110 TAERLLl: DEFEB 00, 0A, 04, 42, 42, 42, 0%, 48 ; Q
QZ4F 7 43 42 ’ :

£
DO =%

-

e

08%47 4% 42 02 Q1itd DEFE 432, 48, 0, 43, 42, 42, 0%, 42
DEST7C 42 4% 4%
Q8RO 43

&
'

al g

[y
=il

OB5F 7
AL

LRy e

Q647

Iy
Ll
$u

OLiLz DEFE 9, 0A, 04, 43, 43, 42, 0%, 43 ; {

~0 0
(UL XU

-

01113 DEFE 11, 42, 02, 43, 42, 42, 0%, 42

1]
0 O
(OO O

Dol OB O b
1]

oElT7T 43 43
Q887 0% 43
aAD A 04 0lli4 DEFE 21,04, 04,45, 43, 42, 09, 42 ; Z
OSésF T 42 48 48
P SR L £ =
22740 21 42 2R 21115 DEFE 21, 43, 0A, 42, 43, 4%, 09, 43
G277 43 4% 42
O 48

Ry SO

I 0A 06 Ol1le DEFE 31, 0A, 04, 42, 44, 44, 05, 40 ; 3
33 344 44
a5 40
31 43 0A 01117 " DEFE 21, 48, OA, 48, 42, 43, 09, 40
345 4= 4= ‘
O% 40 ‘
33 03 32 OL113 TABLZ: DEFE 28, 0%, 32, 12, 3E, OC, 4%, 10, C
12 3E OC . |
37 1C
I O1E 32 01119 'DEFB 2%, 18, 32, 00, 3E, 1E, 49, 1C
00 E LE »

2 O0E 3Z 01120 DEFE 23, 0%, 32, 31, 35, OC, 4%, 1C D
1 ZE O
z Iz 01121 " DEFR 3%, 08, 22, 21, 35, 00, 45, L0

H 20

3
4
4
G
o
4
4
4
I
4
0
41
3
4
3
3
Y.
3
4
3
i
9
1
1
1
G
i

X 0OL1zz DEFE 28, 08, 32, 0C, ZE, C

= WC, 49, 10T i E
i M
= 22 0ilzz DEFE 22, 10, 32, 02, 3E, 00, 49, 1C

(4

G Ot B 00 b B 00 0 e 00 Gt s 0

O S Y R Sl

2

20 32 01124 DEFE 32,08, 32,00, 2E,0C, 4%, 10 F
OO0 TE O i .

4% 1

[% ]
[1¥
b}

G=ng

01125 DEFE 38,

(1]
o

8) 325 001 E:Ea 00, 49, ic i
Q=77 :
OECAT
DEsce
QSCF -
Q=00
Qspz”

¥
..
LY,

Lan R
o 03
—
(]
Lo}
Lo

[y

—

'\l

o

v

e 1]

m

LDEFE 4D, 41, OCD, OCw

1)

L R B SR
) ..
V-
&
g

01147 SPECL: LDEFB 0C?, 21, 49,07,4%, 11, 01,09 ;4

~1
..l::: [xx)
[
2N



020e" 01 09

oghnzs C¥ 21 4% 01128 DEFE OCw, 21,4%, 0B, 01,11,01,01
QELE” OB 0! 11

QsDE” 01 01

Q3E0” C¥ 21 4% Q1129 DEFE QCw, 21,49, 07,01,01,01,4% ;%
QEEZT 07 01 01

Q3E6T 01 4%

O2EZ” C7 81 4% 01130 DEFE QC2, 21, 4%, OB, 01, 01, 01,00
OEEE” OB 01 01 : :

OSEE” O1 01

OBFO” C¥? 21 4% 01121 DEFE OC%, 81, 49,01,01, 01,01, 4D 4

OSFZ” 01 01 Q1
QEF4s” 01 4D - :
QsFa” 09 21 4% 01132 DEFE OCw, 21,49,01,01,01,0L, 40
QsFE- .01 01 01
OZFE” Q1 4D
Q2007 01 01 4% 01133 DEFE 01,01,4%,07,01,01, 01,01 i7
0wz Q7 01 Ol
09067 01 01
29087 0¥ 31 4% 01134 DEFE OC%, 21,49, 0B, 01,01, 01, 04
D90B QOB 01 01
Q%0E 01 01 :
D010 0113% . RADIX 16
01126
011127 . COMMENTZ
011328 HEREIN ARE DECODED THE SFECIAL ZS80 INSTRUCTIONZ,
0113% THOSE PREFIXED BY "ED. "
’ 01140 | >
09107 El 01141 SPECL: POP - HL
O%117 ES 01142 PUSH  HL
owlzs 23 ~ 01143 - INC . HL
0¥z TE 01144 . LD C A (HL) ; GET INSTR EYTE
QP14 3Z Q0007 01143 LD  (BYTE).,A i SAV T
O%177 FE AD . 01146 “CP  QAC
w19 D2 QPED” 01147 JP 0 NC, BLOX
29107 FE 40 0114z cP 40
DRIET DA O0FALT 01149 - JP 2, STARS

GP21° FE &3 01150 CP 43

25 7C 01151 JR  Z,STARS

FE 4E 01152 CF 4B

5 73 01153 JR  Z,STARS

FE 70 01154 . CP 70
GPZE- T T4 01155 " JR 2, 5TARS
09207 FE 71 01156 - £
OFZF° 2B 70 01157 JR . Z,STARS
0931° E& 07 01155 AND 07
09337 FE 0O 01159 cP . 00

093%° CA QA&7 01140 ~JP. - I,CINS
09387 FE Ot 01161 . CP 01
093A° CA 0AR7" 01162 JP Z, COUTS
Q¥z0L° FE 0OZ 01162 CF 0z
O¥3F~" CA QARY " 01164 JP Z, ADSEC
0v4z- FE 0O 01163 CP .03
Q%44 CA QADY" 0Olléé JP Z, LDED
; 011467
01143 i THIS SECTION DISASSEMELES THE MISCELLANEOQLZ



7]
33

£1
DD I D0

Xy
23

3D D O D Dy O O 0D e O D O O 0y

Lo
£
ool e I el
[ L]

YR IR
SRy ]

sC7 FE

A N R SR L RS _ I

02477 3A
0¥4A" 11
0940 FE
0P4F 21
D¥SLT 2
09347 FE
09567 21
oFIes 22
O9SE" FE
. 09D 21
JRA0T EE
Q2427 FE
o2é4 21
Q2477 28
QLT FE
DPAET Z1
G@se” 28
29707 FE
JETLC 21

PRI TR B T RS R TTE RO B
O O I L O LR

0000~
Q016
44
OvEP -
50

45
O9ED”
4%

40
o9CL”
42 :
&7
QFCa
2B

&F
QeCR”
34

3
oeCne
2D

56
o0
&
SE
g nk
iF
47
o207/

20

57
OPDD”
19
SF
OFEL~
1z
aF
OFES”
0B
OVED”
0004
EO
OBZ4 "

4c

44
QO1E"

EE

45 47
52 45
4E =2
S4 49
=2 44

0114% ; ED-TYPE INSTRUCTIONES --

01170
01171
01172
01173
01174
01175
01176

01177

01173
01179
01180

01181

01182
01182
01124
01185
01186
01187
01182
01189
01190
01191
01152

01193

01194
01195
01194
01197
01192

01199

Q1200
01201

01202

01203
01204
DIZ0S
01204

- 01207

0lz02

0120%

01210

01211

0121z

012153

01214
01215
01216
01217
01z18
01219
01220

STARS:
PUT:

LDLD:

MNEM:

LD
LD
cP
LD
JR
CP
LD

- JR
CP

LD

JR

CP
LD
JR
CF
LD
JR
cP

o

JR
CcP
LD
JR

cP
LD

JR
CFP
LD
JR
CP
LD
JR
CP
LD
JR
cP
Lp
JR
LD
LD
LDIR
JP
PUSH
EX
LD
INC
LD
Lo
FOP
JR
DEFM

A, (BYTE)
DE, OFPCODE
44

HL., MNEM
Z,PUT

43

HL, MNEM+4
Z,PUT

40

HL, MNEM+2
2, PUT

&7

HL: MNEM+GC
2, PUT

&F

HL, MNEM+10
Z, PUT

44

HL. MNEM+14
7, PUT

56

HL, MNEM+1 32
Z,PUT
56

HL, MNEM+1T
2, PUT .

47

Z,LDLD

57

HL, MNEM+24
Z,LDLD

SF

HL, MNEM+22
Z, LDLD

4F

HL, MNEM+ZC
Z, LDLD

HL, MNEM+20
BC, 0004

SPRET
HL

DE, HL
(HL), "L~

HL

(HL), “D”

* DE, OPRNDS
- HL

FUT

HL., MNEM+20'

BUZZARD

?

i

i

L

i
i

i

DESTINATICN
“NEGT DPCOLE
FOINT HL TO “NEG”

“RETN”

-~ RRD »

*RLD"

“IM O

- 1M 1 -

.rIM z.p

LD I.A7

..aLD Al I...

‘LD AR

LD R, A7

ERROR CHECE

WRITE MNEMONIC

DONE

WRITE “LD° (QOFCODE)

MOVE FOINTERS TO

OFRNDE ZOURCE % DEST
FIELDS

NEW DESTINATICN
RESTORE SOURCE
WRITE OFRNDE

“NEG RETNRETIRRD RLD IM OIM 1°



QS ZF
O9CE” 44
OPCET 4D
Qehil” 4%
oDeng” 21
DF0ST 49
QPLDET 22
Q70LE" 41
J90E" ZC
OREL” 41
D9E4” Z0
JPE7T 41
O9EA” 2
Q9EDT 21
DEFOT SA
O%F3° CB
JYFTT OCZ
DYFST CB
DYFAT 02
QEFL0C 47
Q9FE” ZE
26007 CE
DAQZT ZB
DR0GT T4
0AQs” LB
QADES Z3
DAORT 4
DAGC TR
JAUES 2
AL Cé
QAlzZ” CE
OA147 22
gAlsLT C&
DALST 16
DALAY TF
0AlE” 19
QALCT 11
OALF” 01
CQAZZY ED
0AzZ4” C3
QAZ7 " 4C
DAZA Z0
DAZD" 4%
QAZC” 44
QAZZC. 4C
QAZLE" T2
QAZY" 4%

S2 4C
20 4%
20 30
4D 3

b
Lo

!

4n ¢
49
20
49
2C

et
e’ de

0
ZA.

Rt
[w]

£
ey

R O A I N
TPDORO

[ 3 X
O N

R RN P
) -
e

NS U O

D?Qlﬁ

04

Q0

Q0147
Q004
EO
QEZ4L”
44 4%
4 44
S22 4C
44 20
44 44
43 S0
20 4z

01’58 BLMNEM: DEFM

Qlzzl DEFM “IMZILA AL AVR R A #ess

01222 .

01222 ; THIS ROUTINE DISASSEMELES THE EL-TYFE

01224 ; BLOCK TRANSFER INSTRUCTIONS: LDI, LDIR,

Q1225 ; LDD, LDDR, CPI, CPIR, CPD, CFLR.

Q122+ 5 OBSERVE PRECEDING JUMF STATEMENT WHEN MODIFY ING
O1Z27 5 LINES DENOTED WITH “(#e#)° == G [O. BUIZARD
01222 ELOX: LD HL.: BLMNEM i BLIOCH MEMMONICS
01229 LD A, (BYTE) i GET OFCODE
01220 - BIT . 2/ A

0123 : JP NZ, STARS

01232 L BIT.  4,A

01233 JP 0 NZ, 3TARS .

01224 LD B, A i UJSE REG E
o1z, LD A, 0

01234 , BIT 1B

01237 - JR . Z,%+4

01235 : ADD A, 20 .

- 01237 . BIT = OB ;i TEST INZT. TYFE
01240 . JR Z: $+4 i TRANZ FER IMETRUCTION
Q1241 SRR i (SRIP 2 BYTES:
01242 ADD - A 10 j ‘EAth INSTR (=)

01242 ) BIT 2B _

01244 JR Z,$+4 ;o INC HL INSTRUCTION
1245 _ ; VZKIF I EBYTES

01244 . ADD A, 8 , i DEC HL INSTR (#e%)
01247 4 BIT - 4,B

01242 . JR O Z,%+4 i NON-REFEAT INSTR
01247 i (SKIFP 2 BYTES)
01230 ADD A4 i REFEATING INSTR{#%#)
01z 51 LD D, 0

0125 , LD E.A

01255 . ADD HL, DE i PICE RIGHT MNEMONIC
01254 LD DE, OFCODE ; DESTINATION

01255 ; Lp . BC. 4

012564 r LDIR i WRITE MNEMONIC
01257 JP SPRET DONE

“LDI LDIRLDD LDDRFPI CRIRCPD CPDR



QAZCT
QAZFS
DAGZE
A4S

QA47”
DAGA
0A4D”
DAS0T

ATz
QASE
DASY "
DASC
OASF 7
DALZ

DALT

DA&T T
AT A
Q&AL
DALD

DREF
QAT Z
DA7ST
OA737
ORTET 2
DATE"
DRSO
QARSI

ORaSES

e

=00 o 00

CRRCURR 1 I SN RO I au B S |

SR

L

TR T
43 88 Y

PELDPDDDD

5

0ART”
OARL "
OARF *

OAEZ"
OAE4”
OREL

QAET

OREE”

S0
43
20
44
4
20
49
4E
4
52
54
54
4F
34
44

Z1
2

01

i1
01
A
O
Z0
z1
12

21

4 52
50 44
42 S0

5
Cun’

4E 4%
47 4E
S2 49
44 20
4E 44
4F 55
4% 4F
49 52
S5 54
3F S4

=
F

DO1k”
49

4E

O01E”
0000~
O&FF -
Q004
DAZZ
EO

OEZ&E

i

- ]

COL&7
QAAZ "
Q003
EQ

SOLE”
04

BQ

Q0600
QA&FF -
CGEZA

25 54

A - -
D 42 29

Q0L&”

oF
Q5
QALZ
0z
OALA "

01274 ;
01275
01276 COUTS:

01259

Q1240 ;

DEFM

“INI INIRIND INDROUTIOTIROUTDOTODRS

01241 ; THIS ROUTINE HANDLES THE

01262 CINE:
01282
01264
01245
01244
012467
01268
01249
01270
01271
01272

01273 BRACK:

01277

01272

0127%
Q1220
01281
01282
01233
01224
01285

LD
LD
INC
LD
LD
LD
CALL
LD
LD
LDIR
JP

'DEFM

LD
LD
LD
LDIR
Lo
LD
LDIR
LD
CALL
JP

01286 COMNEM: DEFM

01227
o1z2z8
o1zg9 ;

01291
01292
01293
01274
01295
Q1Evé
01297 AD:

LD
LD
LD
BIT
JR
Lo
JR
LD

HL, OPCODE
(HL), "1~
HL :
(HL), “N*
DE, OPRNDS
A, (EYTE)
REG3E
BC, 4

HL, BERACE

SFRET

Ml_‘ (<) '

THIS ROUTINE HANDLES THE

DE, JFPCODE
HL, COMNEM
BC, 3

DE, OPRNDS
-, 4

A, (BYTE)
REGZE
SPRET

“OUTIC), ©

DE, OPCODE
EC, 3
A, (BYTE)

2.A

NZ, AD

HL, SBEMNEM
N1

HL, ALDMNEM

“IN R,

CQUT

THIS ROUTINE MANDLES THE ADC.
INSTRUCT IONS.
01290 ADSEC: ,

i

i

(C)7 INSTRUCTICN
WRITE "IN

ENLI WRITE “IN™
DESTINATIGON

WRITE "R~

; WRITE “, (C)°
; DONE

(), R INSTRUCTION
; DESTINATICON

; SOURCE

; WRITE "ouT-

-~ L e w

NEW DESTINATICN

WRITE (), -
GET OPCODE
WRITE "R~
DIOINE

AND SEC

DESTINAION

GET CFCIDE

TEST FOR ADD/SUE
ADD INSTRUCTION
SUE MNEMONIC

ADD MNEMONIC



OAEE"
QACO*
0ACE”
0ACE”
OACT”
OACE”
OACE”
OADO "
OADE”
OADE

DAL
QARA”
OADE-" =
OADE
OADF -
OAEG
DREZ
OAES”
DAES”
CARET
DREE”
OREE"
QAFLT
DAFZ”
DAFT
DAFA "
DAF 7
QAFA”
OAFC”
QAFLD
DAFF -
QBEOO

OBLE~
OB1D~
OBLE~
OBLF -
QEZZ”
QEZ4~
QEZS

ED
21
11
01

(]

21

-E
D
EE

EOQ
OADO -
QOLE~
sleleic
EQ

0693

=T
S Y ]

47 43
43 43

OE24°

ORIZST
NIsa

4

34

OO1E"
0000~
SF

)
L b

O&wE”

36 20

[

e

B A
-

i

s
L}

b
Ler

QEZES
-~
02

a74% "

OBZ4”
Fa

ey
o000

01293
012979
01200
01201
01302
01303
01304
01305
01206
01207
01302
01309
01310
01311
01312
01313
01214
01215
Q1216
1317
o121
01319
Q1320
01321
01322
013z3
01324

C0122%

01324
01327
01328
0132%

Q1330

01331
01332
01333
01334
01325
01334

N1:

ASMNEM:
ZEMNEM:
ADMNEM:

i THIS
i LOAD
LOED:

013237

C013Es

- b
01329

013240

01241

01342
01343

01344
01245
01346

01247

01343

0lz4%
01350

01251

01352

01352

ADDRL.:
ALDDRH:

]

LDIR

LD
LD
LD
LDIR
CALL
JR
DEFM
DEFM

DEFM

HL., ASMNEM
DE, OPKRND=
BC, 2

WRITE MNEMONIC
NEW SOURCE
NEW DEZTINATICN

WRITE “HL. "~
WRITE “z&-

ROUTINE HANDLES THE EL-TYFE ZIXTEEN EIT
INSTRUCTIONS.

INC
LD
LD
INC
LD
LD
LD
LD
INGC
LD
LD
LD

JR
EX
CALL

- EX
LD

INC
LD

LD
LD
CALL
LD
INC
Lo
INC
LD
DUNZ
LD
LD
EIT
JR

ING

LD
INC
EX

- CALL

JR
LEFZ
DEFZ

BIT

INC -

HL

A, (HL)
(ADDRL) ., A
HL

A, (HL)
(ADDRH)., A
HL, OFCORE
(HLY, "L~
HL

(HL), "D
HL., OFRNDS
A, (BYTE)
A

Z,NZ

DE. HL

S5

DE, HL
(HL), 0 7
HL

CHLY, (7
HL

A, (ADDRH)
E, 2

ACONY

(HL), E

- HL

(HL). D
HL

A: (ADDRL)

N3
(HL), )7
A, (BYTE)
3 A

NZ, SFRET

HL

(HL), 7
HL

DE, HL
SPRET

1 v
1

3.

i

D. EUZZARD
FOINT T3 NEXT GYTE

STORE IT
NEXT BYTE

STORE IT
DESTINATICN

WRITE LIV
NEW DESTINATION

WRITE (-
WRITE ADDRESE

SONVERT TO &A2ZCII
WRITE ALLDREZ:

FINISH WRITING ADDRE:ZE

PUT DESTINATION IN DE
WRITE “=2=7
DONE



QEZ&T T3 Q104 Q1354 SFRET.  JP " INSRET
01355 ENI



bom

[Ny

1" 4

i

R
iF

—~§

FMEOLT
SO
SR
SL
Wi,

i
ot e ad

L
A

Sy nfh el

o SaAF
LM QZFE-
oM TR

NIZHIT

I 0221”
~IRA S4TLS

TARZ D0&T
MNEM QPR

DEXD 07007
UMELA Q&ACES
ERMEDE OOLEI

RIS A QIEZ”
T O=ERS

LTS SOOI
BEUF:  QOBL&”
IMIEM  OART S
BUF ol clche
SHLM  DCARS
INIM 004G~

-----

ADMNEM

ANALL
ASMNEM
eIy ¢
AL
CEBINF
COMDX
DOCE
DISAEL
EXM

IRINEA
ALMES
INDEXD
INSRET

JFM

Lok
LOOKAZ
TRLD

M1
NODISF
NUMESZ
DUTHM
PLUS
POSC
REGS
Rzl
RETUNE

SFCIAL
IPHLM
TAEL!
TWITAE

XBUF

i FATAL ERROR{Z)

Q7207
oAbs
O7TA7
DADD
DFED
oSl
0724~
Q74467
Q7E3"
i) chy
00423~
Q4ED~
Q0325”7
05447
QICATL”
DOS7
Q4F7~
03CD
Q&85
Qe327
0230~
0429~
0430~

OABE"

0S&C”

OLEA”

00AL”
00ZB
0525"
0707"
041A°
0zL0C
D6EE
O7EE”
00A4 "
0B4C
GOEEY

QOUBL”

AL
ADSEC
ANAJZ
BACK
ER
CALLO
CINS
CONDXM
DEC14
DISAsSE
EXFLCA
HEX
HLTHM
INDI=

INSTR

JPS
JREZ
LDDE
LENGTH
LOCN
LOOK2
LODKAZ
MEM

NZ
NOPM
oK
QUTO
FOFM
PUSHM
REG21
RNAM
ARZTM
SHROTA
SPEC
SFRET
TABLZ
VIDED
XIND

QALE-
OAART -
07462
O1E®”
07A8"
0274~
OALT7 "
0iig-”
Q4L

012417

QLEF

0143517

OOEZ
OZEF *

012717

02367
QS0OF -
o528

Q0011

0004~
022S”
04~
07A%"
CAFD
0040~

Q7BA~
03617

QO7L-
0077~
070z~
o112
00~
DELFS
QECC”
OEZ6L-
e
QQED

03412

~

ADDHL
AGAIN
ANAJIL
EANEZW
ERACY
CALLM
ZODE
CORE
DECS
DIZPLC
EXRET
HIGTR
INC1A
INFQ
INTERM
JROIS
JREM
LOED
LINE
LOGIC
LOOk=
Lok IR
MEMCHE
N3
NOTJF
INDEX -
OUTW
POPS
FUT
REGaLD
RNAMES
SEMNEM
IHTALE
SPECL
SR
TARG
VIDOFF
Y IND

Q49C "
DE=G
O72E”
QlEE+#
Rz
o732
DO0AT
SRR
D4ES~
Q&R
OZ9R”
QLIFZ”
04467

QLCEI

OO
OS2k~
Q0=0 7
OAD

QO0aT”

QLD
0242~
o722
Q79C”
OEROS
QIzZ0~
OSAF
033A7
QP2

OYA4 "

Q7277

Dl1ocT
QAanE”
o003
ozpo -
Q7AF
Gz45-

Q012

0T4E”

ADDRH
Sl
ANAJIZ
ELKC
ClLimMF
CALRET
oMM
CodTS
DECH
DIZFX
EXE
HLIND
INCE
INM
INTEWR
JRE
JRZ
LDLD
LE
LOGTAE
Laik4
LTAE!
MINLE
NELIF
NOTWID
COPCODE
FLM
FORLISH
PUTS
RETS
RZEND
SEE
SIOMES
SFECL

-
A0

TWIDDL
WCHWAY

- -,

LLld

QEZS
(C T L=

‘of ) el
D744
DEQF
OSED”
OZ4E7
0403
SAST
oIz
Q0RO
i

OOSFS
D4Ra -
DORE”
DIonT
Q40
0Z2E
OPACT
QE3A7
OCED
us4e
o053
QOZ0

OEL S
DS7A7
DO14T
QO7F~

el
o et e

-
ORAE
-
QA
oy e
Al L
-~ »
i

MElA
QY10
QLTS
Q73C7
ST
QE0A”7



\( \(’\U
QOFF

oS

2005

FIFF
Q000 F3
QootT IF
DOET DS
00027 ES
D004 22
Q007" Zi
Q00A" 22
20007 21
Q010" 22
wolze 23
Q01&° 22
0019 ZB
00LA" 22
Q01D 21
Q020" 2
I R B |
QOZL " T
0027 ED
ZA

00ZE"

OO0 1
00002
QOO0
00004
Q0003
O000A
OGGD/
OG0 (_. ,-*
Qo010

RTa Tk
TN ISR

00012

TR TR
‘ot Vet e et

00014
DOGLT

QOCLs

QQOL7

QOIS
QQOZA
0027
QO0ZS

;uu,it‘

00020

00021
n[aleiecing
00033
00024
ﬁ\uuj
00024
000z7

- 00038

00039
00Cas
00041
00042
2043
00044
00045
00044
00047
00043
00049
S00F0
00051
00052
00052
00054
00055

TRACK 20:VII: ZZ

THIZ ROUTINE MAKES
OF INSTRUCTION FIELDE
ORG =
END =

FIELDE IN THE TAELE AT
IT 15 ASEUMED THAT CODE IS
A RETURN TO

i ENDPOINT;

R T S A

i THE ROUTINE EXPECTZ T
;i T3 BE PASSELR IN RECIS

o=
=
ER

- RADIX L&
ZXTRN INFD
COEATREN SUREOR
~EXTRN CLURSES
EXTRN REYIN
EATAN HEXIT
2XATRN  SYN
EXTRN CICD
ENTRY TRACH
ENTRY DRGEND
co EQU Q1oc
<INMESS EQU OF3FOQ
CURZH eGu 00
CUREL EGU OFF
COmML EQU 22
COMH 20 05
JCLDC EGU OF2FF
TRACK: FUSH AF
PUSH B
PUSH LE
PUSEH HL
LD (ORGEND), HL
LD HL, ORGEND
LD (CURRNT), HL
Lo HL, 0000
LD (ORGEND+2), HL
LD (OFRoabD+4), HL
LD CINDFLG:, =i
~DEC HL ,
LD (ORGEND+4), HL
LD HL, ORGEND+4
LG (HEADER) , HL
LD DE. ZRGEND+Z
LD BC, O2F=
LDIR
LD HL., (ORGENLD)

TEA

A TAELE OF ORIGINE

PRt g

PORGEND.
NOT s.iEL." ~-MOLDIFY ING.
THE OFERATING SIYSTEM IZ

SAVE CALL_ZR'EZ

BY EILL MACLECDD
% GRES BUZIZARD

LAST UFDATED O7-0%-21

AND END POINTE

IN A LOADED FROGRAM
FIRST BYTE OF INSTRUCTION FIELD
FIRST BYTE OF NON-INSTR FIELLD

JRG-END FAIRE ARE CREAT:D AL

4-EYTE.

CONZIDERED &N

THE OPERATING SYSTEM I3 NOT TRACED.

STARTING ADLDRES:
FAIR HL.

i NEXT AVAILAGLE
i DRG-END FIELD



00057
000+ 000338 FIRST: CALL SHFG

QOZET D OC

SISICRIR 0005% PUSH AF
Q0227 =4 03 000460 AND 03
00247 320 Q0041 INC A

L)
o~
o
Lo

0035 BT LD B, O
Q377 4F QO0QAZ LD C.,A
Q032" ED 4 00044 oy (LENETH), BC
Q0O2a7 QZ1AY
RINE I 000435 FOP AF
DOZOT CR 000646 BIT 4, A
QQ:F“ D007 JR NZ, BRANCH
0041 O¥ QOOAS ADD HL, BC JREF FPTR + LZNGTH
00427 12 EA QOO&T SR FIRST

00070 ;
LhAF Q0071 ERANCH: BIT 25 ;IS 1T CONDITIONAL?
o Q0072 - JR Z, NOFE

u.
[
IS ]

3
Ty
]

[

44 G077 BY. ZALL. TARGET
Qv DTG AL HL, BC
i 2 GoUTE R FIRET
0074 .
QOOTT ; wws UNCIMDITIoNAL ERANCH HANDLED HERE:
e ODOTE NOFE w0 Ay
sz o LT P oizD JCALLT
o2 FD DOO20 JR Z,E4 i JUST LIKE CONDITIONAL BRANCH
R QOEL o iy i RETURNT
z SR Z, N ;IF 20, NO TARGET
o ’ ShALL TARZET

ALD AL, BC

SR ge ARV AU N

I LI IX%, (CLRRNT 2

o

™ LT (IR, SiNL == REF EOINTER
i i ViA=Ll s ie p =L s sl em
™ Lo S O

i S ot Y s - de T

IR =T I3

= pociigit el - SDTT Y ST SLERDENT Snn

= S =i SEDINT AT CURRENT IRG

s -t T, g

T =00 =i, GO

. - e i

24 -l COURRNT 2 0 mie L REN

- - T p——— . Ly ey e
o — M LIX+T) pREr e e v lRERNT Y
o o L VIR CCTIRRMT 2y 12 NEXT ORG

I ol
Ak =L, G
i Z:S0RTT _

NEXT CRG-END IS FFFF-0O0G, YOU'RE DCRE.
ZIORT THE GRG-EnND LT_
\uiuw ; ghic o0 EBacH L CHECH ANDTHER Ihz
S IR RN LEC Hi.
DO7CC 12 RO OOl oz JR FIRST

G
00104 $EJECT

I<<
-

g IR o]
A_,‘i il

1

OO7E T




oA

O0aF 7

OOED

Lt

[l DI |

R
e~ 00111 I8

41

. de

i Bt

done dn fo” e Tt teet
Ot Qo0r
s EO

- -

oo 2!
O34

o
01 o1EE
o
AT
<

ZE o
——

™7

)

o

23

- — -
e o-E

——p oy

iV

O AEESIRTNINE
c=

O 1
by
S O
-
R
77

T

‘;.;". -
0RO
gl

oy e
2 FoFF

QOCF -
OOns -
oona-

O O
11 0000w

oo 000w

S TS
e wt vives 4"

Gl

D
¥
.
13

o
(o
b
s

O
s

=

o
S S

[l

[ el Sl o

RSO 2 N | I = O]

0Ll
D0lle
OO a0
o1zl
ML EE
DO1ER
0124
GOLZT
DOLIA
00127

D012e

QOLEY
Q0130
00131

DO132
0013z
INRRCT:
2013E
013

Lst

L3

1
7
Kl

o]

QD140
00141
20142
20143
ooldq
Qol4s
00144
00147
00142
0014%
Q0130
00151
0152
QolER
D0O154
Q0135
QOLTE
00137

LD
oF
JF
LD

Akl

i QET USER D

J

CHECHE

TL:

Lo
Lo
LD

LOIR
Lo

EXX
L
=XX

L
INC
LD
L0
INC
INC
Lo
LD
CALL

Flis
LI
Lo
LD
L0
ING
DhINZ
O

Lo
CALL
FUSH
FUF
INC

INC
INC

A, CINDFLG)

O

N
_.i
o1

It
o T
e |

Mmoo

Tl d 1 iam 1
K -
RN

ViR~

iEL ORG-zND

DE, INMEZZ
i, MESZ3
EBC, OD

1A, GRGEND
EBC, IFF

HL, CURZES
HL

A, CURSH
(HL) A

HL

HL

A, CURSL
(HLY: &
CURSOR

HL

B, 1%

M, 20

ML, 2CLOC
(HLY, A
HL

T3

HL

Mk, SCLOC
cIco

IX
HL
IX
IX
HL.

VALIDITY OF INFPUT

LD
L0

-ALL
EIT
:_l R

B2
DE, KEYIN

HEXIT
7. A
NZ, SYNZ

SWAED TR (HLY Y

DT

i IF NOT USEL

, FRINT FROMPT

i START OF TAELZ

i STORE OVERFLOW
i COUNTER

;o MOVE CUREOR
i (OLUR LINEER
( NOT ALLIW 2FFZ
i EXTERNAL

i ASCIT BLaNk
;o SDREENM LCCN

i BLANE JUT LINE

; SCREEN LOCN FOR
i INFUT
i GET INFUT

i POINT TO NEXT LOC'N
i IN TAELE
i INCREMENT POINTER

i POINT TO HIGH BYTE
i FIRST

i POINT TO INFUT
i CONVERT TO HEX
; ERROR 7

;o IF =0, JJumes



QOO0
QoDE

QODE
IaInlning
QOLE

OOEG
0EZ;
00EZ
Q0E4

QUES
DOE7 ¢
HOES -

QOED
OOFG T
ELS
QoFEDe
aoE4-
DOFL”
QOFT
DOFCT

DOFF -
o10l-

D1Ee

o St

LGS
AL

o100
GloFES
RN
117
‘at de o e
011z

DLE0°
0117 2

O12%-

ED &F
1=

3
o e
TR 7F

0 1F

Co 0000

ED EF
13
i i
1o g9

LA
FE 0D

0 14

& E’ ,;’,

)

21 0000
EF

0 44 .
gy

0 Z4

21 OZF4-
DO oozet

PR
o 1T

TEO01IE

oD ES
Lo 21
D100

oo El
oo ==
=1
oo do
ZE

T

&
11 Q000

0163
D01&4
QOLAT
00148
QU1AT7
00142
Q01467
Q0170
Q0171
QOLI7Z
Qoi7z
0174
Q0173
DO1745
QOL77
Q0175
DULTE
o01s0
oolsl
00122
OO1ESE

o1 E4
v T -

QGl3es
0o1a7
QOLEs
001ET

LTG0
0O1%)
D01sz
aores
Qo174
D0L¥S
LA
Q0157
00192
DOLwe
DOZol
SO0
QOZ03
ROZ04
DOZ03
Q0204
OGZO7
Q0203
QOZOY
Q10
00211

QOXL3

! el e e

[E

HEXIT
7. A
NZ,IYNZ

A, (DE)
oL
NZ, B3YNZ

i CHECK FCOR OVERFLOW

ADC
EXX
JR
L
CALL
JF

¢

el
HL. 00
A
HL, BC

NZ, T3
HL, MEZSZ
MEZZ
0133

i TYNTAX ERRCR HANDLER.

SYNZ: FUSH

Lo

LD
Lo
AT
=
SYNZ FOF
PlUSH
FOF
LEC

LD
LD
JR

[

HECE., FOR END
;. INC

Lo

oF

JR

_ - -

Ll

DEC
DEC
LI

IX
IX,5YNZ

HL, ZYN
B, 04
HL. BC
(Hi.

IX
IX
HL
HL

B, 2
DE, FEYIN
T

OF INPUTS

HL

A, (HL)
00 .
NZ, TZ

HL
HL.
A, (HL)

—- e e

STORE VALLE
NEXT AzZII

CONVERT TO HEX

ERROR 7
IF =0,

ALIME

STORE VALUE

NEXT ASCII
POINT TO LOW EYTE
RETURM FOR L

i
I 17T <CR> 7

IF NOT, JLME

DECREMENT COLUNTER

ZERD CTARRY FLAG
CHECE FOR OVERFLOW

JUMF IF OVERFLOW
FRINT MEZZACE

RETURN T S¥YSTEM
ERROR HAMDLER
RETURN ALDDREZS
IN EXEC ROUTINE

JUME TARIGET

RESTORE IX

GET HL
RESTORE TO PREWV IO
VALLE

TRY AGAIN

GET MZEYTE OF THIS
INFUT

I IT 00
IF NOT, LOoP

GET PREVIOUS INPUT

MEEYTE



Q1337 FE FF ST N (= OFF ;i WAS IF OFF 7
01257 ©2 ¢

OOAD T OOzl JF NZ, TZ ; IF NOT, Loop

00z1s

SOZEL ING =l

GOIEE Lo Ay DML
00223 LD (HL), A
by DooEd = Té
QZE9

DLZEC ZL0000%  00Z14 LD HL, CURZES i PUT CURZOR RACK
DLEET ZZ Q017 INC HL. i TO COMMAND AREA
Qo0 ZE 05 GOZ1E Lo A, COMH
nriEe 77 OUZiy LI (HL) ., A
DIZFC ZE QOZI0 INZ HL

iE

77

12

3 O

wALL SORT

27 TRRET:

QUIZEE sALL MERGE

DOEZY ZALL ZORT

OOZ20
7 1 DOZZL Ti: FOF ML
TR £5] DOZEI R LE
USRS DOITE FaF EC
AT Ty QOIS FoF Ar
R S QOEZE ARET

QOIETL EESELT



0144~

0144"
214%”
DLder
01477
014a“
Q147
O14E"
Qis0-

Q132
aiss-
154~
OrTa
RE R
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[ DR Y

[ ol el |

Ll

L S O S = ST S

[ R

0
5

[}

Das_ A I

03O0 I 08 0 e

Sed LR
- i
A
ke ¢
2174
DL7s
R
SRS
S
S17A7
R i
L7
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DibO"
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0122
D1z4-
$H8-1-0
012z~

o1ee”
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-
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o
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T
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]
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£
i

Q&
o
10
47
0%

F [

O0ZZ7
QOEEE
OQZF22

00240
DOZ4L
QUZ24Z
00243
00Z44
002473
00Z4asL
00z47
00243

00249
00250

NOZS1
DO2S2
DOZS3
1"3 (‘\ "‘1=4
Il

i
L3

l
i
i

9] sa
DOZST
Q0ISE
DQIST

I

3 O DR e )
ClClCuOO(:lClCI 8

[
G SO SO N T O S P S U

O3
<
o~

00446'
00247

D043

OOZ&?

O(\ -l'7
0271

R i
(LW IR A

Q0273
Q0Z74
QUZ73

\(| T A

Y i 7t

00277
Q027E
00279
00220
o0ZE1
00ZEZ
00253
00234

Q0253

3
R ANy

i
foec} Eoedorad ."‘ .
R izl

SRS

SIGN:

$EJECT

HLIND: L

Sl o EO
&

Lo

ioE

JR

.INL 

LD
Lo
ZRA

DJNZ

LD
ADD

ML

COHL i NOW FOINT TO JUME-S BASE

[ER EXFECTS HL TG POINT AT INSTRUCTION
S ACCUMULATOR TO HOLD INFO EYTE

G
EC
. HL
A, (LENGTH)
o1
CZ,RETES S IT
02
R 1=

i "LENGTH" Iz Z BYTES

S A RESTART (aR JF (HL)

4 RELATIVE JuUME

T GET THIZ FAR, IT MUST DE

~.

S HL i BN AESOLUTE JUME
HooHL

IX

;.'“L,(IX+Q}

A, (HL)

OE% P I IT "JF (HLY'?

© Z,HLIND
oL i RET?
.o L, TARET
- i STRIP OUT ADDREZS EI
o H O
*;;LHE}R

-1
o

';A,uFr

(INDFLG), A

EC

o o DE
ZORTT

HL i POINT AT DIZPLACEMENT
CAHL)
-~ 0ED

Z, HLIND ; "Jp (IXo"7

C.A

B,

A

SIGN s COPY SIGN BIT THRU

‘HL., BC i NOW SEND HL TO CHEER



DOZ284

D12A7 22 02207 uo;:7 CHEER: LD ~ (TEMP1), HL
o130 Q1 0123 QOZaE LD BC, 0123
D1w0 w7 007'1 SUB A
il ED 42 DOZ90 SEC HL, BC
01937 Z2 3A oIl JR Z, TARET ; TARGET = SPODOE 7
o195 DD 21 QOZP2 LD IX, QRGEND
QL7 GEEAT
D199 OO 46 <l O0Z92 NEXATL. LD B, (IX+1)
QieC DD 4E OO Q0294 LD - C, (IX+0)
Q19F7 21 QOGO 20273 LD HL, O
olAazs 97 Q02%h . BUB A
D1AZ° Z0 42 002R7 SBC HL, BC
QL1AS" 22 Z0 - Q0293 JR Z.NEWL IS IT A NEW ONE?
D1A77 ZA OZZ07 00299 LD HL, (TEMF1)
O1aAT 97 00200 SUE A
J1AE" ED 42 00201 SBC HL., EC i DRIZZTARGET ==L-CARRY
O1AanDT 22 40 00302 T JR Z, TARET i IF ORG=TARGET D0 NOTHING
GLAaF T 0 07 203032 +R N, CEEND 5 G0 CHECKE END
MBLT 21 00049 Q03204 NEXTZ: LD BC, 0004
21E4° DD 0% 00203 ADD IX,BC
D2LE&T 12 EL QO304 JR ~ NEXT1
QLB ZAa Q3207 QQ207 CTEEND: LD HL, (TEMP1)
niEL” Do 44 03 00203 LD B CIX+D)

yIBES DD 4E 22 Q0309 LD C, (IX+2)
‘1Ll” ED 42 00310 SBC HL. BC
01037 28 ZA Q0311 JR C, TARET
OICE” 12 EA Q0312 . o JR . NEXTZ
01C77 DD ZA 00313 NEWL: ’LD”¢”"'IX,(HEADER)
Q1097 O3LE” S R :
DICES ZA Q3207 00314 CRD 0 HLL(TEMPL)
DICET DO 74 01 00315 LD ' {IX+1),H
21017 OO 795 00 Q0214 LD (IX#O) L
o104 ZA 03IET Q0317 ‘LD HL, (HEALER)
Q1070 0L 2004 0031E LD BC, 0004
J10AaT oe 01w ADD HL. BC
DIDET ZZ QILES 00329 LD (HEADER ), HL
QIDES Q1 07227 DO3Z LD BC, ORGEND+ZFC
DIEL 27 . uﬁ.-~ SUE A
O1EZ” ED 42 Q0323 SBEC HL, BC
DLE4” 23 09 D02Z4 CJR C: TARET
DIE&" 21 OZF4°  00zZ LD HL.ME““’
Q1E®” CD QZ%D" Q0226 CALL MESS
O1ECT T2 0123 Q022 JP 0123
QIEF” EIL 00322 TARET: FPFOP HL
DIFO- 1 00329 FOP - BC
DIFL” F1 00330 : FOP . = AF
OLFz % 00321 RET ‘

00232 $EJECT



O1F2~ ,

OIFZS 0D 21 Q0233 MERGE: LD I1X, ORGEND

DIFSY QZZ4&~

OiF7° DO &4 02 00334 MERGL: LD Hy (IX+2)

DIFAT 0D &4E ©Z 00235 LD L, (IX+2) ;i THIS ENDC

DIFDT DD 44 0% 0334 LD B, (IX+5)

NZO0" DD 4E 04 00337 LD C, (IX+4) i NEXT ORG

P03 97 003223 SUB A

L2047 ED 42 003237 SEC HL, BC

Q2067 I 2L 00240 JR iz, NEXFR

D208% DI 78 04 00241 LD A, (IX+4) i MERGE THIZ PAIR
0242 ' WITH THE NEXT

QZO0E" DD 77 O 0Q0z43 - LD S {IX+2), A

QZOES DD 7E 07 Q0244 LD A, (IX+7)

D211 0D 77 03 003245 LD (IX+2), A

02147 0D 24 04 003244 LD (IX+4), OFF i STUFF NEXT FAIR

DZ17° FF

Q2127 DR 34 0T Q0347 LD (IX+3), OFF

021E FF

DZICT DD 24 24 O0Z43 Lo (IX+4£), 0 P WITH NULL VALUES
QZLIF" QQ

D220 DD 34 27 00249 LD (IX+7),0

DEITCO00

D247 CO DIZAT 0 00330 CALL SORT

02277 12 CE 002351 , JR MERG!
Q2277 01 0Co4 Q0252 NEXFR: LD "~ BC, 0004 i NEXT FAIR
Q2ECT DDN 0% 00T . ALD IX, BC
OZZET DD EZ 00Z54 PUSH IX
Q230" E1 Q0355 POF HL
02317 01 07227 00354 LD - BC, ORGEND+3FC
Qz24° 37 00357 - SUR A :
02357 ED 42 00252 - SBEC HL, BC -
Q2377 2 BE Q0339 JR - L/ MERGL i IF NOT 7O END YET
0239 CF 00360 RET

Q02461 SEJECT



023A7

0ZZA" DD
DIZ3ICT 2A
DZIF" 01
0z4z 27
0z42" EDR
D245 3

0247 A4
D427 Ok
Q24”7 LB
0zZ4C° 10
DZ4E” CE
0250 CB
028527 ES
02537 4F
02%4° 1
D2TT7 97
QZSET 0=
QIsws 41
DEERT 03
QZSE” LS
QEECT BT
DZSh DO
OZSF LD
Q2627 DD
OZA5T DD

0zFE”
02%A°
0z9C”

ES
QZ1E"

0326~

4z
93

'::) él
- -
S

FC
33
ED

NN RSN

(LI RCRl L IO o
o
(]

03Z0"

ED

EO

10009

-

T e =

1 BO
1 aoGe

0320

¢ B

0004
ES

4

El

003462 SORT:
Q06T
00Z&4
QU265
QOILEA
00367
003632
QOZ&7
00370 =
00371
00372
00273
00274
Q0375
00276 AGAIN:
00377

Q0272

QO277

D030

00381 LOOF:
00332

QU323

00324

00325

o
xI
o

00Z34

Q0z87
o0zER
00389 |
00370
00371
0Q2%Z

003w

00394

D03I98

- 003P5

CORRT
QOEPE
QOIFP
20400
00401
00402
00403
00404
00405
00404 NOZWAF:
00407

00403
. 0040Y

00410
00411
00412
00413
00414
00415 $EJECT

FUSH
LD
LD
SUB
ZBC
LD
AND
LD
sLA
D.JNZ
SRL
SRL
OR
LD
LD
SUE
EX
Lo
DEC
PUSH
PUSH
FOP
Lo
LD
LD
LD
SUE

 SEC
LD
JR

LD

- PUSH

POP
LDIR
LD
PLSH
POP -

. LDIR

LD
LD
LDIR
SCF
EX
LD
PUzH
POF
ADD
POP
DJNZ
EX
JR

FOP

RET

IX i BUEBELE SORT, MAX N=3IFF  ###asas
HL., (HEALDER) i SORTES 4-BYTE FIELDE #*

- BC, ORGEND i ON 13T 2 BYTEZS #HAE

A ; ZERQ IT QUT & CLEAR CARRY FLAG
HL., BC

A, Q03 o NOW DIVIDE EBY 4

H

B. A

A

SHA

L

L

L

C,A ; #0F FIELDS (<C100H)
ML, DRGEND

A i CLEAR CARRY FLAG .
AF, AF G SAVE IT QUT OF SIGHT
G, C ' .

E

BC

HL

IX

D, (IX+1)

E, (IX+0)

“Hy CIX+T)

L, (IX+4)
A

HL. DE

BC, 0004
NC: NOSWAF
DE, TEMF1
IX

HL

EC, 0004
iX

DE

BC, 0004
HL, TEMFL

i SWAF FLAG, WE-“LL CALL IT
AF, AF" S PUT IT AWAY FOR A WHILE
EBC, Q004
IX
HL
HL, BC -~
EC
LOoF
AF, AF "  ; BRING BACK ZWAP FLAG
C:; AGAIN
IX



Qzvh”

02907 11 F990
O2A0° 01 OZED
02437 7D
IA4° BP
OZAS 01 Q0LE
0ZAZ" 20 0=
0ZAA° 01 0044
0ZAD ED BO
0ZAF " C9
QZBOT 20 5% 4F
OZB3° 55 20 43
0ZB&” 41 54 4%
DZB9 20 55 33
OZEC” 45 44 20
OZEF" 43 4F 4D
Q2030 50 =% 54
Q203 4% 44 IO
02CE° 4A ST 4D
QECES S0 33 20
OZCE" 20 20 20
OzZ0l " B0 4C 43
0z04° 41 S 4%
OZ07° 20 45 4E
OZDAC 54 4% 32
OZ0D° 20 4F 32
QZEQO* 47 2D 45
D2E2” 4E 44 20
02EL’ 54 41 4%
QZES” 40 42 Z0
DIZELT Té 41 40
U~EF BE 4% 52
DIZEZS AE 20
JIF4° IO 4F 32
DIZF7C 47 D 43
QZFAT 4E 44 ID
nva‘ S4 41 42
Q3007 45 435 20
2037 4F S& 45
03067 52 4& 40
0309 4F 57 20
0200 54 41 42
OBOF " 40 4% 0
03127 45 4E T4
0315° 52 4% 45
02187 52
0319~
0z1A°
031C
OZLE"
0320
0324~
03246

00414
00417
00418
00419
OORED
Q00421
00422
00422
00424
D043%

Q0424

00427

00425

-

o A
GOGLET

004320

00431
00432
Q0433
00424
00435
004324
00437

MESS1:

INDFLG:
LENGTH:
CURRNT:
HEADER:

TEMPL:
EUFF:

QORGENLD:

LD
LD
LD
Lp
LD
JR
LD

LDIR
RET

DEFM

DEFM

DEFM

DEFM

DEFS

DEFS
LEFS

DEFS -

DEFS

DEFS

DEFS

SR PR -

DE;U?*!U
BC, MEZS
AL

c

BC, 18
NZ, N1
BC, 44

* YU HAVE UWSED

i :DREEN LOt N
i CHECE WHICH ME:SS

i ASSUME SHORT ONE
i JUMP IF =0

COMPUTED L WIMPS =

"PLEASE ENTER ORG-END TABLE VALLES.

*TAELE ENTRIEZ”

“ ORG-END TABLE OVERFLOW



00433 END



WIROE:

MEDLE:
AIN . DIZT47
I UU!O4

]

(R}

e

B4
CHEND
CURZES
SEALER
Li\ll E_ =

[ )
Lo s

01 b=
T e b B e
m

@ e

s
~5
. &

I B

e 0L |

ERANCH
20
CUREH
HEXIT
JRE
MERGE
N1
NEXTZ
IoLOC
YN
T3
TEMF1

Q044
Q100
GO0G
CODA#
017a”
OLlFz”
gZAR”
DiRtL”

fro
proognd]

hal-) i et

Q104
Ollﬁ”

3207

ELIFF
COMH
CURSL
HLIND
EEYIN
[
N
NOFE
S
SYNZ

-

=

TRALCE

0zZzZ4~7
D005
OGFF
O1&aF

Ollss

Q2eh-
WOTA
OO4E”
DZ4R
DOFF -
QOET7

DO0OI-

CHEER
ML
CUREOR

Nb~'"”
IGN
EVNE
Té
TRRE

i3 If-: }—ﬁ
b I
A -

D

o
!

DESN 1 B mu S

A
Oz
Osta
N chin
Q4C7
Q270
R
R
010

1

oo

i

<



[NINB R

Q0001
OODOZ
00003
a0004
Q0003
DO00A
DO0GT
2000
20010
DRo1l
QOOLZ

- 00013

D014
QOOLS
QOOLA
QOoL7
O0013
Qoo
D000
00021

20022

D003
00024
000ZS
L0024
00027

0028

00025 .

QO30
D00z
Q022
0023
QU024
D005

o . .

BTSN

. - -

OO0z
2003y
D0040
00041

00042
Q0043
Qo044
00045
00044
Qo047

- Q004E

Q0047
00050
OG0S1
D00S2
0053
00054
00055

QOOS A

. RADIX 1é&

e . T N I S S

-

-

L

THIZ ROUTINE SIMULATES THE EXECUTION OF A Z-20
INZTRUCTION. THE STATE OF THE SIMULATEE S REGISTERS

(WITH THE EXCEFPTION OF THE REFRE:=ZH REGIZTER, AND THE
FPROGRAM COUNTER) I3 RESTORED EEFORE THE EXECUTION OF
EACH (SIMULATELD) INSTRUCTION, AND SAVED IMMEDIATELY
AFTER. THE STATE OF IFF=-{ IS TREATED SIMILARLY

CALLS TO THE CPERATING ZYSTEM ROUTINES, AS WELL AS T2
INTERRUFPT SERVICING ROUTINEZ (VIA IM-2Z) ARE EXECUTED
COMPLETELY BEFORE RETURNING CONTROL TO THE HOsST
FROGRAM.

THE ABILITY TO TRACE INTERRUFT ZERVICE ROUTINES
DYNAMICALLY WITHIN A PROGRAM WILL BE ALDDED AT A LATER
DATE. FRESENTLY INTERRUFT SERVICE ROUTINEZ CAN GE
TRACED INDEPENDENTLY BY FORCING ZIF TO REGUEST ORG-
END TAGLE VALUES AND THEN GIVING IT THE ORG-END FOR
THE ZERVICE ROUTINE. AT THAT ATINT vOU A FREE 7O USE
THE SET INSTRUCTION TO CHANGE THE REGISTEZR CONTENTE TO

WHATEVER VALUES THEY WOULD NORMALLY HOLL.

THE ZIMUL ROUTINE EXPECTS THE INZTRUCTION TO BE
ZIMULATED TO BE LOCATED IN THE LOCATION
FOINTED BY THE CONTENTS OF REGPC.

BY GRES BUZZARD 3-21
LAST UPDATED O2-08-31 -

EXTRN INFC  INSTRUCTION INFO ROUTINE

ENTRY  FREZAV
ENTRY IMUL
ENTRY TARGT

ENTRY REGZAYV , USER REGIZTER SAVE AREA
ENTRY REGAF
ENTRY REGF

ENTRY REGA
ENTRY REGEC
ENTRY REGC -
ENTRY REGE
ENTRY REGLE
ENTRY REGE
ENTRY REGL
ENTRY REGHL
ENTRY REGL
ENTRY REGH
ENTRY  REGIX
ENTRY REGSF
ENTRY REGI
ENTRY REGLY .
ENTRY  REGRC
ENTRY REGR -~
ENTRY TEMF
ENTRY ARAF
ENTRY XRBC



0047

P0L”

IninyE

003

Q004
007
QODAY

o
Ialalnk

f°'| ‘-_"(.,‘= .
"at bat Vat

't |

aoLtL-
ﬁﬁlE“

- - P

S01s

DO

l‘-:! TS

CY ..i‘"

202B

A0ZE-
SOZF

e

AN
at e ‘e’ sl

Q07
0174~
QZTa

EOQ

N -~
; o
-t

02727

ED

4%

oy -
R T
DT

0174
T

SO0
D040~

Q04z”

Q4%
0047~

Q0497
D040

DO4F -

00T

2054

0%

HOOST
RIRINERES

Q00T
005&0 z

QO0a1
D00AT
QOO&E
000464
OO0&S
GOO&&
Q00&7
O0C0E S
QO0L%
SOOT70

00071

OO07S

HO0TE
QQQ?Q :

Q0073
D007 4
Q0077
HOOTE
0007
OO0
20021
QOOSZ
00023
000

Q0033

00034

QOGE7
QLOsE
000w
nlnleldy!
QOO L
Q0092
DOOY3
SO0T 4
DOOYS
Q004
QQO¥7
QGoOvE
QOOwY
QELO0

00101 =

00102
00102
00104
Q0103
Q0105
Q0107
0010
QOLOw
00110

-

3

i

-

L))
—

Bl

MUL:  PUSH
FUSH
PUSH
PUZH
LD
LD
LD -

LDIR

LD

LD

GET INSTRUCTION, INFO, AND Loab

THE WORE AREA
LD
CALL
Lo
AND
INC
LD

Lb
LD
PUSH -

ADD
LD

POP
LD
LDIR

CHECK,
LD
CF
JR
LD
LD
JP

CP.
JR
LD
LD
JP

cPo
P

cP

JF

47

AF
BC
DE
HL

EC, 7
DE, WORE
HL, ZERC

(REPT), BC
{REG), BC

HL, (REGPL)
INF
{SAVE). A

o
-t

A
(LEN). A

o, A
By O
HL

ML, BC
(REGFC), HL

HL
DE., WORE

FOR SOME OF THE SPECIAL

A, (WORED
OFE
NZ, 51

A, OFB
(EINT). A
03

OF3

NZ,82

A, 0
(EINT), A
D3

0%
2, EXAF
on
Z,EXX

i
i

i

-

.
$

i

¢

¢

ENDING HIGH ADDRESS OF OPSYS

ZERD THE WORE AREA
ZERD

ZERD REG

3 |- -

NSTRLUCTION

-4

INTS

LOAD LWEERCS REGPC
GET INSTR INFO
IAVE INFD EYTE

# OF
SAVE

EYTES IN INSTR
iT

SAVE HL

INCREMENT REGFC
STORE IT

GET HL BACK

MOVE INSTR 7O WiORE

CASE INESTRUCTIONEZ

i

P S

CHECK FOR DI OR

in
et

JUMP IR NOT EI

ENAELE INTERRUFT

JUMPIF NOT DI

DISAELE INTERRUPT

WAS IT EX AF 7
IF S0 JUMe

WAS IT EXX 7
IF S0 JUMF



OO11L
20597 FE ED 0011z CF DED
OB Z0 QE NoLLE JR NZ, 22
QU0 A 017357 00114 Lo A, (WORE+L) LOOE AT NEXT EBYTE
O0AO° FE 4F 0011s CF 4F Iz IT A LDR.A 7
QOEZT 0 07 0114 SR NZ, 32 i JUMPOIF NOT

00117 '
D0&4° ZA DIZTFC 00112 Lo A, (REGA) i GET 4, FUT 4+1
20E77 20 Do11? INC A i INTO REGR, IT IZ
DOEDT IT OLZAFT Q012G LD (REGR), A i DECREMENTELD LATER

00121

DOL1ZZ ; CHECH FOR REFEATING INSTRUCTIONZ (I E. LIDR. OTIF

)

FIRST BYTE ED' ¥
WJUME IR NOT

L "SR

—
6

¢

QAR ZA 21747 Q01Z3 I LD A, (WORE) i GBET FIRST BYTE
QOEET FE ED 00124 CcP QED ’
2O700 20 15 DO12ZS JR NZ, CONT i IF NOT QED. CONT
Q012&
DOT7I ZA 017 QULzZ7 LD A, (WORk+L) ;o GET ZND EYTE
NO7%7 EA T4 QO1Ze AND OF 4
FE RO QL1ze cP QEQ i I IT GONET
S0 Q0130 JR NZ, CONT i IF NOT, CONT
D013
RIRIS RS R 0132 BIT Z A i CHECK RBIT Z

Q070 20 0% 001332 JR NZ, CONT i IF 1, - CONT
. 00134 ; '
Q0TFT ED 4E 00135 LD B, (REGED) 5 SAVE REGEC

00134 LD (REFT), EC

00137 :

00133 ; CHECK IF THE INSTRUCTION AFFECTES THE PC

0013% ;5 IF IT DIOESN'T, JUMP TO N1
T70O2A QE3ET 00140 CONT: LD A, (SAVE) i GET INFO BYTE A
- 2B &7 0o141 BIT 4,A i DOEZ IT JHAMNGE FCO7?

oCOCA 1= 00142 JF 2, N1 ; IF NOT Jme
20142 :
o144 LD &, QCh i LET BYTE IF JALL
Q0145 LD (CATCHI VA :

D0146 LD HL., CAUGHT ~ i ADDRESZ OF <&kl
ooi47 Lo (CATCH+L), HL

o0l4s

20149 LD HL., (REGFC) i SAVE IT

QULSH Lo (QLDPC), HL i FOR NON=JUMFE 23
20151

8 01747 QO1szZ LD A, (WORE) i FIRST INSTR BYTE
Doz CE TR Q0153 BIT 7, A ;o IS IT A RELATIVE JUmMp

QOATT 0 10 00134 JR NZ, N2 i IF NOT JUmMF
00135 '

00154 ; HERE WE DEAL WITH RELATIVE JUMFS

QOATC ZA DIT7TT 0017 LD A (WORK+1) i BET DISPLACEMENT
DOART AF 00133 LD LA :

DORRT Z& QD I Ry Lo H, Q

QOADT CE OTF 001460 BIT 7, A i CHECK FOR NEG,
QUAFT 2T Q2 O0161 R Z, CNT1 i WJUMEIF RS

001eZ _
F 00143 LD H, OFF i FROFIGATE THE

OoEL -

[ K
i
-1

poot



OOES "
QOBS -
OOET7”
O0ps-
QOBE |
OOED =
D000

- -

AILS

00CS:

aluiNl

o e &

O0CA~

. - o

oooe
oo
QDo 2
Qonz
DODA T
QoD

SOLE S
aODE" i
QCERT I
QOEZ”
Q0ES”
OOES
DOEAT

QOEC "

DOEE”
DOFO -
DOFZ”
DOFT
DOF2
DOFAT O
anECe

¥

22 QZen

3E G5

2Z OA\T7E

INCERS R R
| cond e W]

FE 23

20 14

T O TsES

ZH 01 7=

.
[
e
i1
—

Z1 Oi7k
T TS
iee e - de
12 74
11 OL17E
— woym
rE oY
o0 Q0
ZA 0Z&4
T QT
o
ED I

-

[

[£13

[t
ot

FE DD

26 00

IA 026
21 070

QUFE” FE F

MOGT

‘o e e

Blaze
1057
a1027
O10Aa”
10c”

QLI0E~
oLLoe

oLLz”
0114~
Olie”

0119~

ED T2

QOZAB”
12 4z

FE EI!
2z 20

E& L7
FE &7

CA 01737

E& Q7

00144

Q0145
O0O1AL
001467
OO LAR
001a7
QOL70
oQL7l
DOL7I
Q0173
00i74
001735
Q0174
00177
Q0173
O017%
oolan
no13sl
OO1aT
OC1Ez
20124
0G1Es
Q0135
Q0137
QolEs

DOLlaw

00120
001%1
Q0172
00LP3
Q0194
00193
Q0194

00197
00173
00199
00ZO0
00201
0020z

QOZ03

Q0204
00203
002086
00207
Q0Z0%
QO20%
00210
Q0211
QL2112
QOZ1z
Q014
QOZLE

CNTL: Lo

ADD
LD
LD
LD
JP

i

DE, (REGFC)

HL, DE
(REGFLZ), HL
A S
(WORKE+1J, A
N1

i GET USER REGFC

i ADD IN DISPLACEMENT
i PUT IT BACK

i INSERT FEUDOD-DISPL.

i HERE WE DEAL WITH ARSDLUTE JUMPE

NZ: oP
JR
LD
LD
P
JP
LD
LD
]
JR

:

O3
NZ,Nz. 1

LJ { N!:-F\"r'- & )
A, OPSYS

H
F, N1
(REGFC), HL
ML, TARGT
(WORE+1), HL
N1

i 15 IT AERE.

AP

i IF NOT, JUMF
; GET TARGET
i IS IT IN QFzvys?

TF SO, JiiMe
i ELZE, UPDATE RESFC
;o INSTALL PSEUDD TARGET

; HERE WE DEAL WITH COMPUTED JUMPZ

NZ. 1. Lh
P
JR

LD

LD
Lo

JR

(DS CP
JR

JR
N
oz CP
JR

LD

JR

i

DE, TARGT
QE%

NZ, 1

HL, (REGHL)
(REG), HL
(REGHL), TE

N1

QLD

NZ,CZ

HL, (REGIX)
{REG), HL
(REGIX), DE

N1

OFD

NZ, N3

HL, (REGIY)
(REG), HL
(REGIY), DE

N1

; HERE WE DEAL WITH RESETS,

NZ: CF

JR
AND
CF
JF

AND

i WHICH AFFECT

THE STACK

QED
Z, CETK
oC7
oL7
Z,EINT

07

i GET PSELDO-TARGET
i I3 IT JR{AL T

i IF NOT JUMF

i SAVE HL

i INSERT FSEULDC-TSRGET

i I8 IT JPOIXOT
i IF NOT JUMF
i SAVE IX

i INSERT PEEULO-TARGET

i IS IT JRIVYHT
i IF NOT JumMF
;o ZAVE IY

i INSERT FSEUDC-TARGET

RETURNS, AND INSTRUCTIONS

i RETURN INZTRY
i IF 20 JuMpF

i CHECE FOR RST
i I2 IT RETY
i IF =0 JUMF



OQlLE" FE 02 00214 R 2 i TARGET IN ZTACK?
OLLD FA OLZF° Q0zZ17 JF M, CETH i IF =0 JUMP
QOZLE
D120 FE 05 nozie CP b i IS IT CALLT
0122 FA QOLZE"  Q0ZZO0 P M, N4 i IF NQOT JiUMF
QOZZL
0125 ZA QZeD7 QOIZT LD HL, (REGFLC) i ZALL INSTR
QLze Z2 QZ70°  Q0IIT Lo (REG), HL i SAVE RETURN ALDRESE
DOZZ4 :
OLZE ZA 01737 QOZET N4 LD HL, (WORE+1) i GET JUMFP TARGET
Q1ZE" ZE 47 QDZZ4 LD A, OFPSYS
- D130 BOC OQZIE7 R H : ;IS IT CALL TO zrbDs7
012317 FZ 01517 Q022 JP P, N1 ) o IF 20 LET IT THRU
QUIZY
QZAD7 DOZ3I0 R (REGFC), HL i ELSE STORE IT IN REGH
D17BC 00231 LD HL, TARGT
Q1757 0QZIZ LD (WORE+L1), HL i INSERT PSEUDL-TARGET
l :’, C - ] -JR N1

o134
D137 .
a1za”
S1zns

e R R X
[CE3 S N

-4 mEm e e e

WiarToZle Sa
01417 0ZICT
©143° ED TE DOZ3IA Lo SF, (REGEF) , GET USER‘S Sp
01457 0L .
01477 E1 00237 FOF HL i GET RETURN ADDREZS
01437 22 026DT 00233 LD (REGPC), HL ; STORE IT

Q14E° 21 QLB 00237 LD HL, TARGT i GET PEEUDO-RET ALLR

R LD (STEFTY, SF ;o ZAVE HOEST S PR

214z EE 00Z40 PUSH HL STACE IT

GigFs 12 03 00241 JR $+5 PYITRELATIVE JlmE il e
00242 , :

00243 ; LOAD THE USER’S REGISTERE AND ZET UP THE SIMULATION
CEDR 73 00244 N1 LD (STEFT), SF i SAVE HOST S ZP

ER G I

QO24% LD A, (REGI)

DO246E - LD I.A i RESTORE UZER I RED

00247 Lo A, (REGR)

Go24E SUB OF i ADNIST FOR CCRREST RE
R

C00 00249 NOP i IN WORE AREA

o EDD 4F QOZS0 LD R. A ; RESTORE UZER R REG

Lo P, REGIAV i RETRIEVE U=ER REG S

J03E POP AF
00253 PO EC
G0Z54 FOP DE
Y143 El Q0SS FOP HL
37 OO EL QOIS POF IX
LB FD 2R BOZST7 LD 1Y, (REGIY)

= -

0 T
[ -

" ED 7B 00258 LD SP, (REGSF) i LOAD UZER‘Z SF
D171 Q2&27
OISV
. Q020 0 ZIMULATION AREA
Q1727 00 O0Za1 EINT: DEFE 00 i EI OR DI
174~ QOZAZ WORE: LEFS 4
Q1727 00262 CATCH:  DEFS 3
QI7E" F3 QOZ&4 TARGT: DI

DOZET



D170
D17E”
01207
D133
0185
SR =T
01277
D1aer
o189
D1zZE”
o12n-
QLEF”
Q1927

0174~

Q174
Q1w
oLee
o1
Q19F 7

D1AL”
DLAZ”
D1A47
OlA&”
D1AZ
O1AE~
D1ACT

01AD
DLAF

e
Syt
21BZ

DLES”
OLET-

OLEE”

Q1EAR”
O1ER~

01BD" 3
Q1007

1oz o

01C4°
017"

DICA
QlCe”

ED

-y

73

OzeE

21
oo
ES

0S
oS

Fa

FL

3

0ZeE

p—

F

Ir

S e
e

0ZLE"

ED
-y
et i

ED

57
0ZLA°
7E

[SIAT W

01
5

EF

EL <

[
s

EF

gl 4§

Q000

026"

ED

-
3
A

4=

e
S

CE
J} .n’

-’ o

T
< mp

RO N
| S X

[ SO ]
o

;e
42

DILF

EF

OZEF”

01747
B

Ot
OZm4-

QzeD-

oo

Of

DOLLE
DO2L7

QO3
QO
Q0270
DOz71
00272
0027z
00274

00L7S
002764
Q0Z77

00272
DOZ7%

OQZE0
Roz21

00223
00Z84
OIIT
DOZ24
00za7

QoIEE

OIS
00290
00271
Q072
Qw2
202v4
Q0295
DOZ4A

DOZFT

Yt ar o= B
WL

Qo2
Q0300
D030
QOZ0Z
QOI03
00204
00305
QO304
DOZ07
00208

- 00Z0w

Q0310
D011
00312
00313
DO314
Q0Z1S
Q014
00317

i RESAVE USER-S REGISTERS

LD

LD

FUSH
FLIEH
PUSH
FLUZH
FlisH
LD

LD
LO
LD

{REGEF), SF

3F) REGEF
IX

HL

DE

BC

AF
(REGIY), IY

Al
(REGI), A
P, (STHFT)

i CHECK IF INSTRUCTION WAS
i S0 ADJUIST THE R-REGISTER

LD
LD
CF
ADC
<R
CP
O
SEC
LD
AR}
INC

RES
LD

Loo: Lo

LD
cP
JR
CP
JR

BC, 00

HL, {(REFT)
A

HL, BC

Z, DOo

A
EC, (REGELD)

HL., BC

A, (REGR)
L

A

7. A
(REGR), A

HL, (REG)
A0

H

NZ, Do

L
Z, Lz

SAVE USER'S 3

W
L

ZAVE USER‘S REGS

SAVE UZER"S I REG
REZTORE HOST = zR

A REFEATER (GQTIR ETC. ), IF
ACCORDOINGLY.

L R U O

i

i

CHECE FOR ZERC
CLEAR CARRY FLAG

1
i

IF NOT ZzRO,

JLIME

ZERD CARRY FLAG

# TIME:S EXECUTED
GET REGF
DECREMENT IT

ADD 1 (IT GETS=
RE-LECREMENTEL
AT Dz

ZERD THE MSE

GET SAVED REG
IS5 HIGH BYTE SMFTYY
IF NOT Jume

IS LOW EYTE
IF =0 DONE

EMFTY?

; RESTORE REGIESTERS WHICH MAY HAVE BEEN MODIFIELD

0o: LD
CP

JR

LD
LD

D1 oP
SR

A, (WORK)
QE?
NZ, i1

(REGHL ), HL
(REGFLC), HL

onD
NZ, Dz

i
i

i

BET SIM-INSTR
WAS IT JP(HL)?
IF NOT JUMF

REFLACE REG
UFDATE REGFC

WAz IT
IF NOT

JEOIXD T
LEME



00312
OLCE" 22 QZ&bs7 Q0219 LD (REGIX), HL i REFLACE REG
D101 X2 QZ&D  QO3ZZ0 LD (REGFC), HL i WPDATE REGFC
o221
0104 FE FD CQ03ZE DI NS QFD i WAS IT JROIYD) T
D10k 20 04 oIz JR NZ, D2 5 i IF NOT JumMe
NOI24
2L0E 22 QIZART QOIS LD ({REGIY)., HL i REPLACE REG
DI0E T ZZ 0ZAD QU3Z4A LD (REGFZ), HL ; WFDATE REGFC

|2

~-

OIDES ED 72 00zza DI

I
“a

LD (STEFT), 5F i WAS CALL

DLEDT OoE0T
DlEZ” ED 7E 00z29 o LD SF, (REGSF) ; GET USER =R
DIE4 QIZEDT
O1EA" D1 00320 POF DE ;i STRIP TOP VYALUE
21E7 ZE Q0I31 PUSH HL ;o PUSH RETURN ADLDREZSE
alEzs 2R TR QO3I2 LD SR {STEPT)
SlEL LoEoS
D034, DECREMENT THE R RESISTER AMD RETURN

COOoZR QIAFT 00335 DI LD - Ay (REGR) i GET OLD R VALLUE
JIERC ZD L0334 : DEC A i DECREMENT IT
2iFLT IR BF 0337 REZ  7,A
DIFZ ZT O0IZAFT QO3ES LD . (REGR). A i PUT R BACE
O1FS” EL QOz2% POP - HL
Q1FsC L Q0240 POF DE
GIETC OO Q0241 FOP  -BC
olFZe B : sTo)ch el POP AF
DIFT O9 002432 - RET .

00244 : ! '

00343 ; THIS SECTION HANDLES THE ALTERNATE REGISTER ZET
GOZ4a 5 SWAPS

Q0347 EXAF: LD HL. (XRAF) i AR

0042 - LD - DE, (REGAF) i AF

Q0249 Lo (XRAF ), DE i EXCHANGE THEM

DOIE0 LI (REGAF ), HL

DO3S1L ‘ JR 03

DOZEZ

OIOAT 1L QZELT QURTE EXX: LD -~ DE, TEMF ;. TEMFORARY STORAGE
QIO Zi O DZZEC 00354 LL HL. XREC i SOURCE

OZ1GT 01 Q004 Q3355 LD EBC, A

X1z ED RO D054 LDIR

OZ1%7 13 00257 INC LE i SEIF OVER XRAF
D& L3 QOIES INC DE

0Z177 23 00259 CINC HL

01z ZZ DO3L0 o WINC O HL i SEIF OVER REGAF
0Z1?T QE 00261 LD c.6

DZIE" ED Q0262 v LDIR ,

z10 It S0 Q036D LD HL, TEMF i SOURCE

DIZ0GT 13 0034a4 INC - DE i SEIP OVER REGAF
DIILTOLE Q03ES - INC [E

Q2237 O Ok 00364 - LD Ci 6

Oxz4" ED EO 00267 LDIR

02267 13 C4 00363 JR p3

Dl v ]
| SO



Q4R
0ZT07

QETET

S

-~
S i Bt

QZTA7
PNk
tut® dee ‘e’ lme’

DIsE”

e

STEE

pRNA] i

QITE”
QZIF-
QZE0
QIEO07
D3&17

- -

R
QEEd

DEEZ2

RIS "

ey

.
L

s

CETE R B I

01

Lol S L)

BRI
TR0

SO0

i g
Byich|

Q2enr

00 00
00 .00

O0ZE

Q0270
00371
00372

00373

00374
00z75

00374 ; :
OLDPC:
ZERD:

003277
00373

- 00279

slexciciv]
00zEl
0022
QO0IEz
00zz4
0023
00zE6

0032

003ES

0QzEP

Q0350

00391

00392
Q0ZP3
004
003295
0032%4

- 00397

20393
QO3
0040C
00401
0402
0403
00404
00405
00404
00407
004053

Q0407

00410
00411
00412
00413

H

CAUGHT:

LEN:
SAVE:
STHPT:
FREZAV:
USERML;
LUSERIX:
USESTH:
SERIY:
TEMF:
XRAF:
AREC:
XRIDE:
XRHL:
REGZAV:
REGAF:
REGF
REGA:
REGEC:
REGLC:
REGE:
REGDE:
REGE:
REGL:
REGHL:
REGL:
REGH:
REGIX:
REGZF:
REGI:
REGIY:
REGPC:
REGR:
REG:
REPT:

i HANDLES JP

PUSH
L
koo
RET

;ggf

DEFS

DEFZ
DEFS.

DEFS
DEFS
DEFS

LEFE

DEFS
DEFS

DEFS
DEFS

DEF=
DEFS

-DEFS

DEFS

DEFS
DEFS

DEF3
DEFS
DEFS
DEFsS
DEFS
DEF3
DEFS
DEFZ

DEFZ -

DEFZ
DEFS
DEF:
LEFS
DEFS
DEFS
DEFS
DEF=
DEFZ

END

MN-—-NMHNNHn—-':-r—~a—-GHr-o»_-—-C-ONNNI'J&a;tli-::t‘;lrxli-\t-J»v

5 WHEN JUMP WAS NOT TAKEN

“HL i REFPLACE REGFC
CHL, (TLDFD) i WITH ITS NON=ime
SAREGFC), HU i VALUE

HL

t\": 3

00, 00, 00, 00, 0O, 00, 0OC

i PREVIOWUS REG AREA

i SER REGISTER ZAVE AREA



MACROE:

SEYMBOLE:
1

CIONT

oz

=XX
NZ L
~REZAY

REGEC

- o o

QOEE”
QOs7
o104~
0ZOA”
OO0E -

OZIET”
024017
0ZSEL”
02EEI”

DEeaT”

0ZIB”
0244°

QET6TT

&
' i

CSTH
Dz 3
INFO
N3
REG
REGC
REGH
REGL
REFT
SIMUL
USERIX
XRELC

OOFE”
O13F~
OIDE”
DOLE+
O10E~
Q707
Q26017

00001~
0244
025381~

I

CATCH
Do
Dz

LEN

N4
REGA
REGD
REGHL.
REGFC
21
STEPT
USERIY
XRLE

0175
01ED”
O1EC”
0Z3A°
01ZE°

02SF1°
02631

26417
02&DI

0043
023C"
024E"
025h"

I

02651 5075

CALGHT
DoOo
EINT
N1
CSLOFC
REGAF
REGDE
REGI -
REGR
TARGT
USESTH
XRHL

0z
01BZ"
0173°
0151°
02317

QETEL”
QZ&ZLT
D2ZeAT
Q2LFT”

QO4F -

Q1781

0248"
DZIC

ONTH
ol
EXAF
NZ
OFPsSYs
REGE
REGE
REGIX
REGEAY
TEMF
WORE,
ZERL:

slelcicl
O1CA"
QLFAT
Qo
0047

DIALTY
QIEZTS
QAT
DESEILS
DOART
Q25017
01747

[3icia



