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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 ZB0
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 conflguration
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 mermory.
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 eflects 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.

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

4) A recognized mode 1 interrupt.

Operating Instructions

The file containing the load module for ZIP is available on the ECE 385 sys-
tem diskette. ZIP ia loaded in memory at C800,,. The target program stack is
initialized at C7FF,, and proceeds towards low memory. Since no address check-

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

Dperating 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 RD,MYPGM<cr> IR<cr> !A RD,ZIP<cr> !R<er> ),
then issue the GO command for address C800 , (!G 0CB00) 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 (90EE,,). This location and the
subsequent one contain the bytes 10,, and F7,, respectively (the Z80 has byte

oriented addressing). These disassemble to the Z80 instruction: "DINZ SOE?" —
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 agssembled. 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 Remaron_thga stack, 32 bytes of memory, and the com-
mand line. o :

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 (BB}, the contents of B in hex (33), followed
by the contents of A in binary (10001060), 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 18 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 I 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 16 (see contents of SP)

Screen Layout

i
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and the top item is the 18 bit quantity ED0O8,,. 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 18 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 displaye_d '
in hex. Finally, below that the command currently being entered by the user y
shown. A

The shaded rectangles in Figure 1 indicate reverse video, [Rus the instruc-
tion to be executed next is the DINZ 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 i 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 combination of other
characters.

2) Repetition tactors (Le., :12) must be preceded by one or more spaces.

3) 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, GO__BLUE 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

Command Descriptions
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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 specified 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
unchenged are displayed in normal video. This feature lacilitates 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. e

ON - ,
fills the screen with 256 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 appsared 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 fat tliq present ones. Thisa 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 - o

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

i.e., B,C.D.E H.L).
OLD -- ; : - : :
displays the right side of the screen exactly as it appeared prior to the last
trigger condition command. o ;
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 c¢ontrol to SPDS,

Command Descriptions
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System Routines

Operating system routines ars 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
 eorner of the screen, and the corresponding ASCII value is displayed in the
A register. :

CALL CI (console input) — o 7 '
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. Seif modifying code which does not change execut-

able code info data, or vice versﬁ;fi'{i”mte‘rpx‘etéé without any adverse affects. -

Another result of the program bem% 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) All entries must appear as four digit hex numbers followed by a carriage
return. S

2) All entries must be entered as ORG-END pairs, with END's being entered

Comiputed Jumps- : . o :

immediately after their corresponding ORG's. 7
3) 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
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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 eflected via the equivalent of a
"RST 3BH" 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 flnal 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 -~ SPD3 users can do this by
entering CBOO 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 independeni 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 inte 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 {nstruction simulation,
the R-register display may not reflect the actual valye of the CPU R-register
after any occurrence of the following simulation events:

1) Calls to the operating system.
2) 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 intsrrupt 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,,, is coerced by ZIP and daea 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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M MEMORY :

Nlustrations
9007 <C38 PUSH BC ST wHAPNC
9008 DS PUSH oE A: 88 33:F 10001000 00110011
009 ES PUSH H. oo 18: C 00000000 00011000
YODA DD ES PUSH X . 40: E 10000011 01000000
F0DC FD ES PUSH 1y H: L 01100101 00111110
P0DE 21 4F 92 ;] HL, 924F
S0EL FD 21 4% F2 LD 1Y, F84% T IX: 1290 SP:F3IFS I: 1t
FOES 04 08 (W] B, 08 1Y: 1413 PC.90EE R:4C
90£7 7E LD A, (HL) ,
POES FD 77 00 L0 (1Y), A STACK: EDOS 9024 0000 400F
POEB FD 23 ING 8%

INC

_ ooy e 7000: 73 02 00 20 39 31 30 43
$OFQ FD 21 32 F8 LD IY.Fes2 : 7008: 20 20 46 44 20 37 33 20
SOF4 DD 21 00 90 LD IX, 9000 7010: 30 23 20 20 20 20 4C 44
SOFE - 0& 04 Lo B, 04 7018: 20 20 20 20 20 20 28 4%
POFA T7E LD A, (HL) ) )

S0FE FD 77 00 LD (1Y), A A=t i}

SOFE 3E 3A LD A 3R

9100 FD 77 01 (3 (1Y+031). A

9103 DD 7E 00 LD A CIX)

9106 CD SC 94 CALL 945C

9109 FD 72 02 - (IY+02), 8 - : —

910C FD 73 03 LD (1Y+03), & -

Figure 1. Screen layout

<command>::= Go<hex><hex><hex><hex>|<sst>|<d1sp1ay>l
<tr1¢¢er_.condition>lON]OFlAUWAlOL[NEiQU

<get>::= SE<reg>==<hex><hex}l8ﬁ<&oubxa_.reg>#<hex><hex><hex><hex>|
SE<memory>*<hex><hex>

<display>::= Dl<memory>

<trigger._condition>::= <condition><taill>|<tail>

<condition>::= <reg><relation><rh8_reg>!
double..reg:»(relation)(rha._double >l
<memory><relation><rhs_memory
F"(bit><b1t><bit><bit><b1t><bit>

<reg>::= A|B|C|D|EJHIL

<relation>::= =| =| <] »|<|>|

<rhs_reg>::= <reg>/<hex><hex>|<memory>

<double.reg>::= BC|DE[HL|SP|PC|I{IY

<rhs_double>::= <double_reg> <hex><hex><hex><hex>l<memory>

<rhs_memory>::= <hex><hex>|<memory>

<memory>::= @<hex><hex><hex><hex>

<hex>::= 0]1[2|3}4]...|F

<taill>::= ¢ :<number>e,

<tail>:= <number>c lcr

<numbez'>l f;( <hex>|<hex><hex>|<hex><hex><hex>[<hex><hex><hex> <hex>
<bit>::= 01

Figure 2. ZIP's Syntax.

NMiustrations
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Asgembly Listing
The following pages contain a commented ZBO assembly listing for ZIP.

Assembly Listing
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YIDNGEFE
EXTRN
EXTRN
EXTRN
EXTRM
EXTRM

EXTRN

EXTEN
EXTRN
EXTRM
EXATRN
EXTRN
EATRN
EXTRM
EXTRN
EXTRN
EXTRN
EXTRHN
EXTRN
EXTRN
=XTRN
EXTRN
EXTRN
EXTRM
EXTRN

[T P
pEaN I

'ﬁ
Lon]
¥}
I

UFEFD
122

OFSAC

QCTFF
OED
[

CiRsES
CURSOR
FIMNTOF
FEYIN
Nz
MBIZF
CRGEND
FREZAV
REGA
REGAF
REGE
REGC
REGD
REGE
REGF
REGH
REGL
REGIX
REGIY
REGZF

VI
T -

(R IE
i~}

; Y=RAM

S
S 1wEl
3T UFTDAT

TED TS
iz K
=TI
=L AT

A
Al
COMMAND
Az Il

CURS DR
CURSOR
CURESCR
REY BiZARD
FREYRCARD
CUEZTION

1

REZFIOINZE
DUESTIIN

Rz

ADDREZZ
UEER
Y-RAM IN

STACK LOCZ4

2uT

ATILITATE S
NTERFRETIR

+1

+1
LINE O aT Io
ORI

HOME CHIGEHD
HIOME

CLiCHe )

i
FESIZTER

STATLS
FOSITION
SRS WAINY

oohE
CODE




TETE L R

Sl BN R R o I on oy

!

TRIRInt ]
SO

R WAL

Pl
S Y ]

InTuIat

2d4% 20 BO

20477 L1 FEFG

DOQT0
Q0071

D007
G007 3
S007 4

-

GOT7R

OOOT A

0077
OO0T7E
SOO7Y
SO02G

OOOEL

OQ0P3
QOOYE
Qo7
nluTeny
TSR KN 1N
20104
0102
OO10E
0104
DGO10%
D31 0A
D007

OO 1O,

OO0
C0110
001l
DOLLE

P, .
E

\ ——

ZXTRM
EXTRM

- ——

EXTRN
EXTRN
EXTRN
EXTRM
EXTRN
EXTRN

ENTRY
ENTRY
ZMTRY

MAIN: L
CAkL
CALL
LD
CAtL
Akl
LD
CAlL.
Lo
Lo
Call
wh
Lo
Lo
(= T
Lo
CALL
CALL
SR

REGFC
RETATE
REWVIL
AEVIMEM
REGZAV
SLREEM
SAVEIT
TAVE
SIMHL
TEMP
TEATLE
TRACK
WIFE
ARAFE
(REC

MALN
HEXIT
IYN

BANKET -
INIT
BANKSW
MIERY
ML, (ZTRT
TRACK ,
M., (ORGENDD
(REGPC)Y, HL
SCREEN

A, CURSYN
(CURERR), A

A, VIDES

BANKSW
Mbo, COMLOGC
cIico
DECIDE.
RPT

SET JUR STACK
ZET BANESWITCH REG
INITIALIZE STORAGE

SWITCH IM Y-RAM

GET TTART ADDREESS
LoAD IT INTO ML
TRACK TARSET PROGRAM
AESOLUTE START ADDR
ANk INTO REGFC

ERROR CURSCR POSITION
SWITCH IT IN AGAIN

GET IMNFUT

, QUERY DUERIES THE USER FOR THE STARTING ADDRESS

DQLERY: ARER S
FlEH
FUSH
FLISH

TALL
Lo
LD
LD
LOIR

1.0

. OF THE PROGRAM CODE
. OF THE RETPONSE ARE USED (3BLTE=4T67)

AF
BC
LE
HL

WIPE
DE, TITL
HL, Z1IP
BC, 18

DE, @1

OMLY THE FIRST FOUR CHARACTERS

CLEAR SCREEMN

WRITE TITLE




e R - . =
iG PR 2 L BC, OF
e e
s S =L

[RLI 4

LDIR ; WRITE "STERT ADDRS

L Hls CUREZES

ST -+ =

TG 7 IpMC = ; THAMNGE
TIOoIZ d = R Ay RS H H

3T 77 HE LD (HL ). A i ClARSOR
Zi LI o ING ] .

IR i TN HL ;o ALDRESE
T oIe FF z LI #, GCLREL

a0 T 5 LD (HLY, A

IR S
=E SO OG0 OOl oS Cabl CURSOR
=z &L G0 Ea =X OE, HL ;o PUT SCR O ADDR IN HL
=EE D OOE G127 CALL CICO

;o GET OINMPUT. CONVERT anD JHECH SYMNTAX
ZLOnIED Lol Lo ML, STRT+! ;o LOCH POR START ALDR

‘ i D2 LD B, 2 i CIOUNTER
DR I I Lo DE, HEYIM ;o ASCIT O LOCN

oA LEL AT HEXIT ;o CONVERT TO HEX

TE EIT 7. A ;o ERRORT

7 AR NZ, 3YN- ;o IF 0 lmP
TLOOED aF RLD s =ZTORE IT
TR B ING DE i NEXT AzLIl

014G
a4 D alias 20141 CALL HEXIT i CONVERT IT
T7OOLE GO142 EIT 7R i ERRORT

in o014z AR NZ, S¥YN o IF 20 JUME
’ G135

TR OzZh oeF Q0145 rED ;o STORE IT
TLOOLz Tl ddk IMC LE ;o NEXT AzCII
Tz Ik D047 jal =t HL
TES o oZE TS R DLNZ LZ1
20149
18 QOIS0 Lo A, (DED
g : 01351 P CR i R 7

UMl

ILSZ P NZ., 3YN
a01352
201%4 ;. MODYE CURSCR

t7h
N
I
{

1 SO1ET Lo HL, CURZES
oz INC HL. 5 CHAMNGE
g 0T LI A, CURZH
e LD (Hl.Y A ;o CURSOR
iz GOLEE INIC Hi. ;
z D140 ING HL ;i ADDREZSE
POZE 3l O0Lat LD A, CLURSL
mE 77 QOlaZ .0 (HL) ., A

A0LE3
20led PR HL
20145 PP DE

111

£t
H
Lo
- pas

o1 D01 4é FOP B
=K A01ET FOF AF
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'
I

RN
o
b

3

2 L ML, MESSE
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z dioan
& =4 04} DGELE
= Ta I
o 44 g4
= 4T =2
= TS
LA
ToFz 3
74 ol43
FZ zA
RIS RCE
T OF
z QO
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-
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.
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1 Lo HL., QO
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Tl o s} Bz, 30 i LEMGTH
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Zt iLE O M, ZERDG ; SOURCE
= : o Lol
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aiiz Iz " & Ing i ;O NEAT CHATALTEZR

salne TE =5 L i A, tHLD

nrial FE & e =5 ;o ASCII U AT

VIOTA 7 P Z, Al poo= Al
Tz = SR TRIG F O TRIGGER COF ZRROR
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THE ADDRESS OF THE MEMORY T2 EBE

n

-t

LI B, 12

Lo A 20 i ASCII ISP

INC HL o i MNEXT CHARALTER
CRIR o i SEARCH FOR DBLANE
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DIEFET I 03 QOB2Z0 o
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Gt foe b= &

TS

LD

LI

FON TN
ST
=L
-l
INC
=D
LD
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FLT
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SR
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-
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JR
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LR
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A, SV
(DE,
LE

A, AT
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INSRET
A, TR
(LEY, A
LE '

I

¢
Al i 7
(DE}Y, &
LE

€

(DEY, A
CE

HL
NUME:=
(DE), A
DE
INSRET
HL, TXAM
BC, Z

.
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HL, DEHLM
BC, S

EXRET
HL, SFHLM
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1T DL LILT LD Eo, 7
Dist ZDOEL _LIR
TTRIlF lils ZAEIT. oF INSRET

T P & A, (BYTZ) e _

TiLl = Al OF ,TALL EETWEEM 00 & IF
TIlz ; oF a1 P THIS oOROUE I3 DMLY
T1LT SV aF Z,LoADLS P SLIGHTLY REZULAR
Tia : CF O3
LIa aeT JF Z, INC1é&
TIas e CF 0%
TIAF LanT JF Z, ADDIHL
TIEZ IE = OF
TIEG IS Tfed JF Z,DECLA
TIET 2. 1T AND 07
Tz TIOLT =} o7
LIEE D4l JF Z, LOEA
Cikz T@ LT CF 0%
LIS In LSET JF z, DECS
Lioio TIola : R 04
CIoE DL LSEA t F Z, INCE
I TI ! CF 0
- 1L LelE z JF Z, JRE
“ FALL THROUGH TO S-BIT LIADS
=3 FELL THROLIOH T 2-BIT LOADS
IooLliE e D o HL, LDM
Lol 7 LD EC,
A : LDIR
LooLIIE pdesd LD DE, JFRNLS ; DEST 13 OFERAND FIELD
LIl 9T LD A, (BYTE)
i LT L EIT I.A
R 14T R Z, INDIS ; FOR RESIZTER InDIREC
R I v
itT o 1D l:FF DTS = i BET REGIZTER NAME
TLATE oL JPUT A COMMa SN CLINE®
k=G A, .
- (O, A
: £
YIaT . (REF COUNTES = L3 INTO WL FAILF
T =L
== HL
bl ML
Tl UME S SNEITE IMMELD & 70 TLine
S INSRET L TIDY 2F ANMD SETLURN
 HERE DD REGIZTER INLDIRECT
sizmTo DL T T AMD OF O ,ACCUMULATOR COR =L FAIRT
1T FILL = 0
: Tl JR 7, HLM , 30 WRITE =L
: 1z D S A
o o L IDE. A L WRITE A"
TITI L TG LE
cITZcooLi L iR A
TiTnoon . T IaT - _L AL, mLME 2




LD Lo, 2

JDIR P WRITE "R
2ot T Ty FPARITE A CoOmMMy

P ! TR

I (LE), A

TN LE

ST T CWRITE A LEFT FPARENT HEDI

(u

INC LE
] A, (BYTE) . BET Bacw 18
BIT 5, A ; IMMEDIATE OR REGIZ

TR
ER 7

»IZ

b {7}

57T
iR7?

Ioh

Fab 470 ban s = gm 404

wy i

el WD e T

.
IR L

: 3 = w.iF’: Zl RG!C" '
37 NEXPT i {REF CCUNTER + 1) INTO HL PAIR:

Al o= ~OE L.
B RNy o) HL -
il 33 INC Hi.
tdlE oI LGS < NUME 1/
itz G - WoHWaY
N S T IJOT LT RSl ZALL 25 i GET NAME OF RESIZTER Z4IR
SUIIL ACHWAY: =4T Ty i PUT A RIGHT SARENTH =TI
iRl Iz ozw LD A7)
L lES LD WO (DE’, A
S NS INC LE
N IR LoE0z LD A, (EYTE}
B O O SLE) BIT 3 A P WHICH WaY DOES ThHE ~2AD G007
TaZa 2 nilA ot <SP NZ, INSRET ,TIDY HF Y RETURN
el ZE I b= &0 A, 7, S ARPFEND 3 CoMma
IRt i - (DE). &
IalZl0 Lz '7 INC DE
DEID Iy 5 - LD HL.,uPRNﬁw
DI OZD SOD0F LTRLLD: LI i LJAD A LETTER To "LINE™"
P - NSRS O =4 - (HLY NEXT CHAR A4 Z0MMAT
eI IooFm ST R NZ, LTRLD
ISITOIE LA SOELY Lo A “ws
I S ) DUz - ~ (DE), A
Iz I:F 0TS ING ML
DEzE ot = Sl L DE. JPRNLE
AIL =D Tl AEVAS )4
DEIECOEE TLT P (HLY
SRIF L TR = <R NZ,“EVR'
I : iE I SR O A, T
R e T Y« (HLL), A
e T TIil LI EC, =
cAWTOZT - LIR i
i <P INESRET LLEAN G oy oo ERCE

— 0% -

o
el IZIHIEE L FHL, LIM
D T Y £ S BC, Z
cwIi0 ZD oz “DIR
SATe o L ooeE Lo DE, OFRNLE CFOINT 4T OPERAND IELL:
R S TALL 5

- -
had S .

=< "y AL

‘.
£
[yt

T
ot
1]



eI L L (DE?. A
LSTD L INC LE
TSI NEXFT s (REF COUNTER - L0 INTO HL FAILF
) =R HL
TGEE FLIZH HL
23l INC HL
ez L TzlE DT I ALl NUME L &
SR B R ) LOEIE JF INSREY
i B
i ; —-={})=-
R AT e TGl O AL, INCM COPCCDE I U ThC
Lz oz HIEI <R S0
20 miIz OS9G DEC L. LD HL, DECHM ORCODE IS "DECT
NSRRI 20541 GO LD B, 4
=L T : LDIR L WRITE OFOTLE
LT S O DE, OFRNDZ L POINT AT JFEFANMD Izl
ILolaTE ALl 23 JWRITE QJFERAMD =ES PAIT
R TS JF INSRET
F - ( ‘:' ) =
[ e o e e o o of b o e e b o e e e e o s e o e o g o e e e o = e e b o i b o vk e s g i e e o e o e e e ¢
LOgdkiE TARLES:
Al i I A, {EYTE} s ZET EBACK INTTR EBYTE
IE T EIT A
1ol JR Z, Lk AZ
L O Hi., LTAEL S LOF IN TARLE A
Lo AR LIOOEAZ )
Lz iy ML, LTAEZ P LOOK, IN TAELE Z
T. T mivEi DFQ , MOET I HEX DIZIT MATTERES
LF RRA
LT RRA ;ODIVIDE BY 4
aF Lo A
i o E, O
R ADD HL, BEC ; INDEX INTZ TAELE
T LD BZ, 4 P FOUR CHARACTERS PER EMTRY
LB LOIR
DA JF INSRET 5 TIDY UP AND RETURN
; —-= () ==-
U N ADDAL. Lo HL, LOGTAE y OPCIZDE I3 "ALD Hi, !
L R D EC. 4
MLl ZDoE LIR
Lo Lol =L DE, oFEMDE

o1
f

LD HL, HLME S

|
i

RN D BC, =
IVt JOIR
D S TALL zz CWRITE ZOQURCE-SEZCIZTER =alr
Tl LIz R INSFET
—= )=
L olIz I HL, DELM
RS = S
. Llzi . Al INCH
D L L 4




IGTO Q0524 LDIR iWRITE "LEC" OR "INCT
B Taie i QOTES LD DE, OFRNDS
SRS JO00 DOITE Lo A, (BYTE)
JACE IR GaFF Q0T27 ZALL REGzE i GET REGIZTER SROM BITS Z-5
R D S D0TIE R INSRET
20Tz
QOSF0 =={)) =~ :
JACEST A D000 BOTIL GRS LD A, (BYTE) T e e e ————— i
DT IR T DUTeD P 00 + HERE WE DEAL WwITH
0T 20 OE DCTTE <R NZ, JREZ | i RELATIVE JiimMes, .
DADT T Il D04 00594 Lo HL. NCOPM e e e e e e :
P R P T e 0TS wh BC. 3
Q400 ED B 005%4 LDIR
SLLT II ooilet 0SeT JP INZRET
203598
VAED T FE oom 05 URIL P ok}
SAEZT 20 1 D0ECQ <R NZ., JrR32
MAES T Zr J0ED ] LD Hl. EXM
ZAET 2080 LD BC, 2
L D0EQ3 LDIR - JWRITE "gxo
JGES T 4 D0a04 LD DE, OPRNDS
AIF g SOEGS LD BC, & :
FIOID PG00 LODIR i WRITE "AF, aF - »
B T S D007 JF INSRET
00603 :
JAFTOFE Lo QQEDE SRS P 10
TAEE 2 010 R NZ, JREZ

SR Lo Hi., DJNZM
00612 LD BC, 35 -
2 LDIR

Lo
Ut m

WRITE "DuNZ"
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B T

LN o B w5 TSRO
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~ DE., OPRNDS
20613 NEXPT :

Z! ~OP HL
== PUZH Hi
2 INC ML ,
o z J0aLs ZAkL, DISPLL | FIGURE 32 ARITE TaRnesT
S & 2CaLT it INERET
CEHLT S
SEOGEC Ix DOLLY IR LD HL. JRSM
SELIZS sy 2020 8o BCL,3
TLTCOZD opg Qa2 LOIR i WRITE "Jgv
STITOOLL SOLET 08Iz LD DE. OPRNDS
SZlAY I o=rF DOLI3Z BIT A : TEST ZENSE oF CONDITION
JTICT Z0 0T DOAZ4 JRO NZ, POsC .
20LZT PUT. N

iz o A, ‘N~
LD (DEJ. A
INC - pE

DO00T 004626 LD A, (BYTE)Y RESTORE A

30 O06E7 POSC: AND 30

G DOLZS CP 10

12 J04627 JR Z, JRDIZ

Py JQL30 = 20

D Oe3t IR Z, JRZ

33 20632 LD A, D pITE

Dl GO JR LDDE

D owstar
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o A, T L ITT
Lh (DE). A
TN DE

EuUT ce T

IE ZC Lo [ PR
Lz Lo (ODE Y, A
T INC LE
20E3 JRDIE. MEXFT

z. FoF HL

=z FLSH =l

oz INIZ HL

u

i
1)
[

o by T
1
I

L

1

v

iV

- k- Ll

'
B
o

1 1
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QO&40 JP INSRET
20441
004&2 INDEXD: BIT =, A i HERE D " INDEXED"

[}

Lo

W ov
i
(]

[
+

T4 B AF ITMESTRUCT ION

T4AL D04 D0E4 JR 7, XIND 5 FIND COUT IF IT'Z I DRIV

nEas IE DY Qa4 Lo A, Y

DELS LI G2 Q04T JR ¥ IND

wFLI OIZ T K INLDL. [ &, X7

T=Egz IZONIELD ¥ IND: D CARBUF+L0, A CARITE SEGIITIR NAME

NEXFT

- . FOF Ak

. = ~lUSH Hu

f: z INC Hi

2 =) D06 LD A, (HL)

» = =l L O0AES AMD DFO

7 z Iz D0631L CF 20 CEIND QT IF DIZRLACEMINT TYT
LR M X JR Z.NODIZF i 13 WZEL
z Ew 0Q6S 2 CP QEO

20 D0L34 JR Z, NODIEF
QOEST LD A, (HL)

[ IOOR

VE T I s e TR e e by [T

7 Lo BC. 17
s ZEE. CRIR ;Look FoR el

v

(&4}

, H0ET JF NZ, INZRET , IF N MATIH FOuD
3E 4l D0&E0 LD AL

L 20a3s8 AND oF
= DQL3ST P o2
ERT) JR Z.,NODIsF

i INC i JIF IT IZ, 1T THE ID EYTE

Tz LD A, (Hid

ESRI oL LI cDITFX) . A , REMEMEER CIIFLAIIMED

) N DEC HL cEDINT AT ML BT

QOC-’:‘ 3' ]
TEel 0 TE Doss4 MODIZP. LD a, (RL?
w=er 0 Tz LB DEAT ZF oLk JZEE IF IT 3 A BIT TWIDLDLZ
LEA 20 DO fia AR NZ, NOTWID ;MOT A TWIDDLE
aE7LOZ: LT INC Hi. ; IF IT I3, Lok
aETLO 2L J06E3 INC HL. , AT 4TH EYTE
OTETILOTE DQAED Lo A, (HL) , THAT '3 THE INSTRUCTICN
s=Ta 0 2L DLET OoaTio LD (ZERUF+11. A
=S W) T 0671 [ HL, CREUF
00672

SST7A I oToc O0&72 NOTWILD: LD (BYTE), A
o570 D GLE7 74 CALL INZTR ; RECURSIVELY. .
0SSD T ZE 4 7S AGAIN: L A, HY
aEssZ 0 L oele LT L HL, OFRNDNE
DSE% 0 01 2017 +7
=gz EDR '
=X = B
sz

1
!

r

PORTERE R CAL. OIZFLC P FIGURE % wRITZ TARGED



OS2F T EE SInF R CP (HLD i MAKE ZURE IT 2 "HL®

SRQT 23 04632 JR Z: WHOLE
20433 L A, HC
0szd <R ZEE
T wHILE. 2T ril

FUSH HL .
=iy LE JEOINT T2 IT If C"LINE. ¢
LD HL, XEUF
Lo BC, 2
LDIR i REFLACE IT WITH "IX" CR "Iv"
! DEC Le
Z PLUSH DE
e LD A, (DIZFX)
&4 [ 0 s THEZE QUT INDEY DICPRLACEMENT

S

o

O

-

N ot
T O [T
T O
| IR Y Y

VOO D O

&

I

o~

i

m
" ' 0 gn c;:'l 3

L 95 ]
s OO D OO

IThAST X OSAF & JP NZ, ONDEX
JTART B ; FOF HL
ITACT 1T aEE 2 sP AGAIN cdZT OIN CAZE IT S ADD IX. IX
04 .
JORE IRr CNLEEX: LI AL, DEUF

: QSEET GOT00 JP . P, FPOS o IF DISFLACEMENT I3 FPOSITIVE
20TCL NEG »ELZE SET ABSCLUTE YaLlE

ZL QOUTGZ D CHL 7, MINUZ s ANDL FREFIX A "=

o2 D070 <R BUMF :

Z Q0704 FO3. LD (HL), PLUZ i FREFIX A "+n

DT7I0C 00705 EUME. CALL ACCONYI

ED Sz QOTC4 LD (DBUF+1). LE

b e
a1
4 (T

5 b = a0 V) T pa

00
J
A

11 00247 Q0707 LD DE. OFRNDZ+1 &

ISCTCOZL Q03I D0T70S LD HL, OPRNDS+13

I5CA7 1 0070% PP EBC

JECE S OED 20710 PiisH HL

JELD 37 207181 IUB A

SDCD T ZZ Q0BG 2071z LD (DIZFPXJ, A f ZERD FOR NEXT TImME
2300 az 0713 3EC HL, BC s BYTE COUNT S0/ _IODA
SIDZC 14 ~LISH HL

DEDIC DTS PP BT

R

S
-t

e
)

T4 = DOT LA FOP L.

SZ0E 0 OZD BE 20717 LDOR i THE VERY LDDR ITIELF
SELT Y OLOES D07 LE LD HL., DEUF -2

DELA T D1 200 QOT LY LD EC, 3

SIDD T OED EE OO7Z0 LODR

SSLF T D3 O1os

30721 JF INSRET
QO722
JOLE 00722 PLUS EG T+
2020 00724 MINUS B -
Q0725 A%
OO724& - %) i
Q0727 ., \
00722 TWIDL: NEXFT iHERE DO THE EIT TWIDLLES

5EZ PP HL
JSEL- PLZH HL

JEESS
O5ETS
DSEA T
QIEF

INC HL
Q0729 Lo A (HL)Y (A VERY REGULAR SEOILFE
QOO0 Q0TI Lo (EYTE). A
] 207351 CF 40

THowa ~fpa I m

M Fa G O v




JSEER T 33 O2E Q732 JR T SHRITA ca0 DO SHIFTS & ROTATE:

S5ED T Ee L0 Q07323 AND QO
JSEF Q& Q46 00734 (R} B, &
OSFL 0 OLF QO739 : RRA

ssFz V0 FD DO726& O.JNZ SHAT
w=ra =D D077 LeC A

i
I
s
-

nEFS L O0O72E RLA

WE=F. 17 Q07 RLA

SEFET7CO4F uo?4u ' LD A

AsFa XL O0ES D074L L =i, TWITADE
OEFRT O NO74% ADD HL, BT

IR o074z D G, 2
Q0744 LOIR
D074%

ooad T 00746 LD a, (BYTE)
3 DOT747 AND ZE

a
m
n
[ 11 JRA I
o R
o

Lt
I

tE 00743 RRA
LF D07 4% ARA
= 20720 RRA
sr nTID mITEL TALL FAITIONY LaRaT BITT D
TA QO732 Lo A D
croO0iE S 207 LI DE, OFRNDE
Lo 00754 0 (OEY. A
LI 20733 INC LE
Q0754 BT T
Setl ZEOZT R a, .o
ceid Ll L {DEY. A
e LT 0 LE INE e
Tl IR TLow sa7ST REEnD. LD A, LBYTED
oL LD TTLT CnTEE ~ALL REDS CWRITS RECIZTER T T
P S S07SE JF INSRET
S LLF 0 ZooiZ ARt =20 Ta. AND e
PR = =RA
R R LD G, 0
S T Lo ]
T L LLlz L ML, SHTAE
P . ACC =i, BC
- S Bl LI B, =
LLT EDL Zu o LDR
LIl LLL=Z o LI LE, JFRNDE
LI LI =k B R =EEND
ICTTO
- IA e - 71 LoADES. LI a, (BYTED
nele FZOTa 0772 I 76 ,Is IT A HALTY
1z 20 oh 00773 JR NZ, LDOS
Ia L o DO7T74 Lo HL, HLTM
L9 QO779 o LC, 4

Lo Q07746 LDIR
olce 00777 JF INSRET

Q0773
QOSRE T Q0777 Los: LD HL, LDM  ; LOADE ARE
gooz 00720 Lo EC, 2 y LOCk, AT TH
GO 0O7%E 1 LDIR
01" L DE.DPPND’

ST

=)
v i
o I e b

B

by

[

20 Q074 Ln A, s

I N Ll I3 SN

-

CALL REHJ“ ESTINATION SESIZTER NAME



VLB L Z Q0735 LD (DE). A

DETET LS 00736 INC DE
D&377 3A Q0007 Q0737 LD A, (BYTE)
DEZAT CD 07077 QO7ES CALL REGS P SOURCE REGISTER NAME
D63I0D7 T3 0LCAT Q07E% JP INSRET
QO7H0
Q0771 \
00732 —= 0 (%) =—-
00772 "\
Da607 28 00007 Q0774 LOGIC. LD A, (BYTE)
L6227 E& 28 00773 AND 38 ;Lo AT BITS 2-S
DEETT D46 QO 0796 LD B, 0
0&&7° LF 00797 RRA
2eEET 4F 00778 LD C.A
Qees s 21 OQECT Q0799 LD HL, LOGTAE
JELDT QP 00200 ADD HL, BC
DaEDT 01 QQ04 Q0E01 LD BC. 4
J&T700 ED RO 00202 LDIR ;WRITE THE CPCIDE
7z 1L DQLET Q0203 LD DE, OPRNDS
DETSS LA QOO0 Q0204 LD A, (BYTE)
J3a737 E& BF Q0305 AND OBF
27AT OFE PO 00204 CcP 20
JETTT DD Ja8F Q0207 CALL C, EXPLLCA JEXPLICIT ACCLMULATOR
JATF O OZS FE 00308 AND OF 3
DET1T OFE P8 Q03079 CP S
IR LD D4ABFT 00810 CALL Z, EXPLCA
QeEL T A Q0007 Q0S11 LD A, (BYTE)
RSP D Q7070 Q0312 CALL REG2 , WRITE CFERAND RED
D30T CE 0106 Q0813 JP INSRET
00814
D&SF7 21 OOEA” 00315 EXPLCA: LD HL., AMES
267 21 000Z 00314 iD , BC, 2
2875 ED RO 00217 LDIR JWRITE ZXAFPLICIT QJPERA
=TT Qoz1iz RET
DOE1L?
JQSZ0
D082 .
QOE2Z —= (# ) Jr=—
Q0823 | "\,
0224 PAGE




D02ET .#############ﬁﬂ###########%###########################
OOBZL

oos27 o THIS MODULE COMPRIZES SUBEROUTINES CALLED EY THE
QOB DISASZEMELER DIZAZE.

.#######################ﬁ###########################h#ﬁ

4
o] e ashH HL ; =============================:
23 PUSH jeim CWRITES NAME 2 ZESIZTER FRIR
7T FUEH AF ; TOOLINE BLFFER
A LD A (BYTE?. :===============:=:=========::
E4 AND 30
2l LD Bio, 0202
Sy =oS3: w0833 LD ML, B3

2 oobian oS3 LD (RNAMY, HL

oLl 0S40 Lo ML, RNAMES

oo oD aTEL a0ndl r<{ I LOOk P
= SOE4Z PO AF

=

P D043 POF =
£l 00344 POP HL
o 00E4s RET

SR b= 2 PAGE



OIsFPLD: oD A, (HL e B R PP,
INC HL CFIGURES DISFLACEMENT FoR
LI A RELATIVE JUMFRZ, WRITE: TascET
(1] B, & s 70 (DE DS (T2 "LINE™
SHEFRIF. ZRA A
DNZ SHFROF
w0 B, A
ADD ML, BC
: ] UNELIF ), ML
00354 Lo HL., NELIF
D sl QOEET CALL NUME LS
W Q0232 RET
QOEZE :
O0Z&0 , SEoD=amoommonsTss - :

== Q0SEL NUMELS, PUSH HL

oE DDTEL ridsH EC SWRITES NUMEES T2 CINE CBUFFER
== JUTAEZ FlsH AF

o= o HiisH LE R e e e s
T =3 Lo A, (HLD

D Q72D & CALL ACONVI

=L =3 7 Lo {(NBUF=+Z), LE

e QOSAS INC HL

TE DL LD A, (HL)

CDRTIDT GOETO CALL ACIING I

=D 33 00z7 1 LD (NEUF ., DE

-

21l QCE4 GOZ7Z LD HL, NBUF

g QO27%z PP LE
21 0004 0Qz74 LD EZ, 4

=L EO 00373 LDIR
=1 20E74 POF AF
=1 ooET7 POP EC
=L Q0T 2 PP HL
T Q02T F RET

2030 FAGE




V4 E= QOZS L NUMES PiJsH Hi - e T
JEER T TE Q0TEZ LD A, (HL) S WRITEZ A ZINGLE HEX EYTE

yEEC T OE 20283 PUSH DE JAS 2 ASCII CHARS TO {(LDE) :
Ve D O7ZD D024 CALL ACIONV I e T EEE T PPy
LY S = QOIS LD (NEUF ), DE

FOF LE

LD HL ., MEILF
L EC, 2
LOIR

P HL.

RET

00392 REG3E: PUSH AF s PICKS REGISTER CODE FROM
z Q0294 ANL 3 P BITES 2-3 OF ACCUMULATCR
Q025 RRA
QOPA RRA
0Og97 RRA
2 : JR REZ2!
DS REGE: PUSH A e e S e S P TRy
Q0200 RESEL: FUSH EBC cEXPECZTS Z-EIT CODE IN Ao
2001 PIZH HL ;WRITESZ REZIZTER NAME T2 <LE:
o8 OO0 LD ML, A B S T L T T 8

[}

— = = 1] T}

RCR SO £ O SURE SR CURN 1 ¥ B e Tl I

U S R R RS o B I B XYM 1 M e A

7 Uil 00ow03 LD (RNAM), HL ;2ET P TAELE TAIL
ST BRI SOP04 LD HL., RNAME = SPOINT ™0 TAELE
7Lz Sy QOPOS ANL Q7
TS 0TS Lo A
27 L DA Q0 QY07 LD E, O
RS- QOw0oe ADD HL, BC i INDEX INTO TAELE
ITLET010 Q0! 2070w LD B, L
ITITTOZE ZA - Lo f, 87
Tl ERE (18 =4 (HL )

LTLE LG WR NZ, REZZLD
STEL Y LD HL., HL IND
D4 o1 LD BC. 4

LTLT O ZE JOIR

oo EL FOF H

LTLE -! P EC

TZE S FoP AF
IS o RET

» ACONYT TAKEZ BINARY IN SGICUMULATOR, RETURNS AZCII In
s THE DE FAIR IN LOW-HISH CRDER.

E= ACONYI: PUZH HL

21 07A5 LD HL, ALCC
77 Lo (HL), A
B IZ Lo A, I2H
ZL &F RLD

=0 a7 RLD

FE A ZF ZAH
Imooz AR 2o ANALT L



ADD A7

Lo DA

LD A, (HL)
N SAM

SR S ANAUL Y

4

Q740
D745

[
~
(A
L e S Y
LCON R N f¢]
[0y ]
b 2]

27440 Ta oo ADD AT
27467 SFE LD E. &
97470 B FOF HL
27437 I RET
27490 == COF4Z ACONY FLIZH HL
21 0745 00744 LD HL., AL
77 20945 LD (HLY, &
ZE 23 00244 LD A, 33H
=0 &F IOR47 RLD
ED AF 00943 RLD
FTOZA Sleppt P 2AH
g EA QUITO SR S ANAJLT Y
~c 27 00T AL A, 7
=7 QOPE2 ANAJL - i A
7 QRT3 L A (HL G
D0FES CP 3AMH

20955 <JR C. ANAJIZ
2055 ADD A, 7
DCFST ANAJZ: LD E.A
00wsSz POP HL

Zn 20FSH RET

QOPED ALDE: DEF3 1
2094

LS T Y
NG

[ PN ¥ |
G i g

N

-

LI AN

SFAST 1L OD1E~ QCP&Z CONDX: LD DE, OPRNLS
ITEPT Eé o2 00963 AND 22

JTEE LF 007864 ‘ RRA

TEDT LF QOFAS RRA

STED DA 20 DO0%64 LD B,

ITEF S F 0OPLT LD Z, A

ITTL OZE T 00943 LD > PR
ST L ooi14- 20546 LD HL, CONDXM
ITTE oo DOITO ALD ML, BC

JTTE T OCE o2 0971 LD c.2
J77S7 ZL RO Q0%72 LOIR

T7AC Im 20973 DEC ML
JT7R OBE D0%74 cp (HL)
XTFCCo 00775 RET NZ
277 OLE 00%74 DEC CE
T7ES ZE zo Q0977 LD AT
BIEE 19 R W 00973 LD (DE), A
J7E o 2097% RET

00720 ;
i -=(0)=-
LOOKUP: RRA

o
<
(i
W @
L

FD 0093 DUNZ LOoKUP
00724 PLISH EC
00935 LD Z,A
00934 ADD HL, BC
0OwE7 FOF BC

Eo LoOTzE LDIR
QO RET



-,

5

120

)

e

-=(0)==



e L IS ¥ R L L S O N

A73C7
00992 #44 RIT MANIPULATIONS HANDLED HERE s##«
D0we3
Q730 23 00?94 TWILDDL: INC HL s ZCO0T PAST REDUNDANT BYTE
27307 7E 00995 LD A (HL) |, HERE 3 THE INSTRUCTION INFQ
QTZET LD 0794~ Q0994 CAaLL CBINF
D791 CE QL1ES- 20927 JP BACK
27947 FE 20 00998 CRINF: Cp oCo iA REG HAS INSTR EYTE
O7R467 33 10 20999 JR <, BER iSO IS A TEST oR SHIFT
798" CO Q7%C~ - Q1000 CALL MEMCEK
7R Cw 01001 RET
70T Fe F3 01002 MEMCK: OR OF 3 iDOES IT WORK ON (4L 2
JD7PE” FE FE 01003 . CP OFE
J7A0° 23 03 01004 ‘ <R Z, MEM
D7AZ7 ZE 0% 01005 LD A, 0P
At R 010064 RET
D7ARSC 2E 05 01007 MEM: LD A, 05
STAT S Lo 01008 RET
01007 :
JTART FE A0 01010 BR: CcP 40
D7AA° 28 03 01011 JR C, SR i<0840 IS A SHIFT OR ROTATE
D7ACT ZE 4y 21012 LD A 41
ITAES L 21013 RET
C7AF T FE 20O 01014 3SR cP .20 i 30-32 NOT USED ("Il
Q7BLT 28 07 21018 JRO ¢, 0K
27BI FE 32 01014 cP 32
Q7ES T 20 O3 01017 JR NC, Ok
J7B7C ZE 00 010183 LD - A, 00
Q7B?C 09 01019 - " RET .
i O7BEA” CD Q790 01020 0OK: . CALL - MEMCK
O7BD- F& 40 01021 orR 40
J7BFC o9 01022 " RET :
JTLOC IR . 01022 NDEXD: ING ML . GET PAsT REDUNDANT EYTE
2701 TE 01024 LD A (HL)
STC2 47 01025 Lo - p,a i SAVE A Copy
7030 FE B 21024 cP QLB ~i INDEXED 21T TWIDDLZ >
STLTC I3 iz D027 JR“-;g” Z, DDCE
27077 D 0321 Q1029 - CALL - Look P 3AME AT AN (HL) INSTRUCTICON
IT7CAT A7 01029 LD - H/A ,
JTCES 7R 01030 LD ap i LOOK AT INSTRUCTION AGAIN
G700 Eé OF 01021 AND- oF i LEAST SIGNIFICANT DIGIT COUNT:-
J7CE" FE o9 0103z CP 09
G700 2 00 01033 JRO Z, JUST! ; SOME INDEXELD INSTRUCTIONS Do :
Q7LE 7E 01024 LD » B i NOT USE THE DIZPLACEMENT BYTE. .
37037 Es FO 01035 AND OF O i.. . MOET SIGNIFICANT DIzt
s rd s T Fz 20 01024 CcP 20
Q707 2 0% 01037 <JR.  Z.JUSTL
D709 FE EQ Q108 QP -~ - OEQ
Q7DE” Z2 0t 01039 T JR L, JUSTL | BUT ALL HAVE THE EXT=a PREFIX
Q70D 24 01040 - INC H
Q7DE” 24 01041 JusTL: INC H i FIX UP LENGTH FIELD
Q7DF - 7 01042 LD A H i RESTORE INFO EYTE
W7EQ T L3 QOLEw- 01043 JP BACK
01044 ;

DTEZC 23 010435 pOCE: INC HL



M7ES S LT
JTET TR
TES D 0794
WED A 02
2FEES T3 OLE®
ITEZ S LI
FERT TE
TEX FE 49
B S
FE 20
z o1z
FE AO
D S
-l et e
FE LRC
20 0/
T4 DF
T2 04
Iz 0w
- Tz e
S0 20 0%
;0 B Ot
M
WRCF T ZAe DI
0187 21 20T
0 A S N
wElas L GsSDo
TELE O Dl 40
0 CD GEZA°
o I3 QlER”

For I e A L T

SO fR s E e (T i

£d bt

IR joogorg
0243 FE
95447 20

LIRS I =
[ )

FONS )
v U G

T

LAY

0z

QL1044
01047
01043
0104%
010%0
10Tl
Qlosz
Qlosz
21024
DLOSS
01054
21057
Q1052
21059
01060
Q1048
01082
0106s
01044
DIOLS
Qi0&s
01067
01043
310467
01070
Q01071
01072
01073
01074
Q1073
01076
01077
01073
D1079
D120

01024
01027
010z2
QL08y
01020
01091
Q1072
01023
01094
01095
QL1074
01027
01072
01029
01100
01101

4

SPCIAL:

ZZ0:

BLKO:

SOMEG:

CALK:

i LOOEUP ROUTINE,

JR
AND
P
JR
oF
JR
|
4P
AND
LD
4R
LD
SUR
CALL
JP

o, -y

; REGISTER A

Loy

CF
<R
ZF
SR
CP
JR
LD
RET

LD
JR
LD
SUE
PLSH
LD
LD
ADLD
POP
LD
RET

HL

A, (HL?
CRINF
03
BACH

HL

A, (HL)
4
C,ZZ0
30

T, SOMED
0A0

Z, ZZ0
OBC

NEZ, ZZ0
OF

Q4

Z, BLEO
Q=

A, 01
EACK

03

HL., SPEC
CALK
HL., SPECI
40

LK

BALCK

40
2, LKL
oCo

N, IRk 2

20
C, LOOKS
A, 4%

HL. TAEL!
LK

HL, TAELZ
OCO

cC

B, 0

C.A

HL, BT

BC

A, (HL)

76
NZ, L0k 4

EXPECTS

iy Lark
. THAT "

y SECOND
;IS THE

 INVALILD

i

THE

AT 4TH EYTE.
REAL INTTRULCTION

» LENGTH=4

EYTE

INTTRU

JHERE
, BLOCH

INZTR

i QO-ZF

i CO-FF

Z-EIT

CTION

WE LEAL WITH
INSTRUCTIONE

LT IO,

AN INSTRUCTION BYTE
RETURNS INFCRMATICN BYTE

N

; 3=-BIT ARITHMETIZ

; INDEX INTS TAELE

; BYTE FROM TAELE

P HALT INSTRUCTIONT
J ELZE

LoD

LENGTH=Z

-
IN
I

rRESIZTER A



08447 2E 00 01102 LD A0

0248~ 01102 RET

01104 ;
247 3E 03 01105 LOOK4: ip A, O i 2=BIT LOAD
084B~ C¥ 01104 RET

01107 sEJECT




(R Y

01102 ; TAEBLESZ FOR LOOKIP ROLUTINES

01109

01110 TAELL. DEFE 20, 0A, 04, 42, 42, 42, 0%, 42, Q

g
O24F 7

)
)
Lo

Ll =]
Lo/
2

% Q3 0Litt DEFE 42, 42, O, 43, 4%, 42, O%, 42 |

RCIR LTI o T IR R VI

o4 OLilzZ DEFE 2%, A8, 04, 42, 42, 42, 9%, 43 5 L

R

0z 01113 DEFE 11, 48, 0%, 42, 42, 43, O%, 42 |

D L S I ~ S U RE G R O R R S
Xy}

C1ll4 DEFB 21, 0A, 04, 45, 43, 43,09, 42, Z

) b D) O

LDEFE 21, 43, O/, 43, 42, 43, 29, 32

S T OO ONE SR OLI T IR T S R OF N N <)
e D
i
-
=
[
(]

U

e I111é DEFE 21, 0A, 0&, 42, 44, 44, 05, 40 3

< a0 00 0 Q00 o 00 0 Q0 GO Q0 T 00 00 1

-
£
N

e D U e L O e s O

0A 01117 DEFE 21, 42, OA, 482, 48, 42, 02, 40

LTI S o A Y

<

e Dlllz TABLZ:. DEFB 28,03, 32, 12, ZE, 00 4%, LT LD

[FXRE SIS IR RN <N SUN S )

0 T 00 o Q)

DO O ORI

2L 01119 DEFB 22, 12, 32, 00, ZE, LE. 42, 1C

<}

[ R B o
0
1
§

E R

2 01120 DEFE 33,08, 22,21, 2B, 0C, 4%, 12 . D

- 1

o ZZoo oalizy GEFE 22,08, 22, 21, ZE, 30, 45, LT

LOE L0

v H

K FY

= o DLL1ZZ DEFE 28,08, 32,00, ZE, 0C. 4%, 12 L E
- T

f
:
;
;
%

I 01123 DEFE 28, 10, 22, 03, 3E, 00, 4%, 10 ;

fad

[ <Y
AN gy]

v 1

(al
o
(o}
O
(3
p
(]
©

32 D11z4 DEFE ZE, OC., 4%, 12 F

L
G
U |
am
[N Y]
=

01125 DEFE

)
0

.03, 32,00, 2E, 00, 4%, 1C i

ML
S O
L]

» (il

E )
O
XN

I SR I ST - I Y =)
Y gl
-
[

SE 041 CO Q112& SPEC: DEFE 4D, 41, 00, OO

= o

T @ o2l 4% 01127 SFPECY: DEFE 0C?2,21,49,07,4%, 11, 01,09 , 4
azp 07 47 11



08bs
0gDa~
020B~
O2DE -
OZEQ-
OBEZ-
0ZE&”
U2ES”
OZEB~
UBEE "
O8FQ~
Q8F 3~
Q8F 6~
QRF3~
Q8FB~
O8FE~
2900~
303~
Q906
3908~
2P0~
O90E
001G

0¥LIQ-
L0 B R
oziz~
g3y

07147 3

o7
oL~
S
IPLE-
UF21 -
¥PEE
Qo925
Q827
P2

092B 2

092D~
QP2FE -
9931
0933~
093s~
0932~
09ZA
Q930
Q%3F -
0942~
0944~

.01

01
cy
OB
01
cw
o7
01
£?
OB
01
co
01
01

e
Q1
01
07
01

o~
fated

OB
091

23

CA

CA
FE
CA
FE
CA

0%
21
01
01
=31
01
4%
&1
o1
01
21
01
4D
21
01
4D
01
01
01

-
=P

01
01

0%
40

-

[

4
01

42
01

39
01

0000~
A0
ED”

DEAL-

7C.

fo

ol

78

-70

74
71
70
o7
00

0RLT -~

ot

OAg7 -

0z

OAAP~

0z

OADv -

01123 DEFB DC9,81;49,0E,01:11,01101

01129 DEFB OC?,81,4?,O7.01101;01;4?

01130 DEFB OC9,81;49.0B;OI,01;01;D1

01131 DEFB 009,81,49,01101,01:01;40'

01132 DEFB 0C?, 21, 49, 01, 01, 01, 01, 4r
01133 DEFEB - 01,01, 4%, 07, 01, 01, 01, 04
01139 DEFB 0C?. 381,49, 0B, 01, 01, 01, 04

01135 . RADIX 16
01136 ; o
01137 . COMMENT> =~

i

[}

01138 HEREIN ARE DECODED THE SPECIAL 730 INSTRUCTIONS,

01139 THOSE PREFIXED BY "ED. o
01140 . > o B
01141 SPECL:
01142

01143

01144

01145

01144

01147

Qii4g

ol14%

01150
01181
01152

01182

01134

01133

01154

01157

o113
0115%
01150

011614

01162

01163

01164 JP - Z,ADSBEC
01143 cp 03
01166 JP Z. LDED
01167 ;

CHL
- (BYTE), A s SAVE IT

A (HL) i GET INSTR BYTE

01143 , THIS SECTION DISASSEMBLES THE MISCELLANEDLS



3A

ta T
= T} —

bt t
i

Jta T
P o3 e [T 00 e 10

AR R TR R TR TR
L O 1 IO A

o 0O e

i I N g X

Mmoo~ /e m

o bato Ut ba T ko TR R T

= 0 e (T D0 s R0 e

s O
0 e

G G T

— 0t
LN R o

m
—

AL O =
£ O W

3
Ul

1]
v

i
b

0000~
00167

44

OB

=0

45

0PED”

4%
4D

OwCLl”

3z
&7

0TS

B
&F

QIR

=4
44

QoCh

2D
Sé

0?D1~

24

SE

2205

iF
47

oF0P

Z0
=7

OwDD~

17
=F

OwEL”

1z
aF

OB

5

JPER’
o004

EBO

OEZ&”

3

44

OO1E"

EE
435

=
52

4E
sS4

—-
=%
e

47
45
sz
4%
43

011469
01170
011714
0117z
01173
01174
01179
011746
01177
Q1173
01179
01180
0oti21
olis2
01182
01124
01123
01186
Q1137
olizz
0118%
01190
01171
01172
011932
01174
Q11935
01174
01197
oL1o2
Q1199
Q1200
01201
01202
Q12073
01204
21202
Q1204
01207
01203
01207
01Z10
01211
0112
01213
01214
01215
01216
01217
01z18
0L121%
D1220

; ED-TYPE INSTRUCTIONZS --

ETARS.

AIT:

LDLD:

MNEM:

LD
LD
ZP
LD
SR
cP
LD
JR
CP
LD
JR
cP
LD
JR
CP
LD
JR
cP
LD
JR
CP
LD
JR
Ccp
LD
JR
CcP
LD
JR
CcP
LD
<SR
CP
LD
JR
LD
JR
LD
LD
LDIR
JP
PUZH
EX
LD
INC
LD
LD
FOP
JR
DEFM

A, (BYTE)
DE, OFCOLDE
44

HL., MNEM
Z,PUT

45

HL, MNEM+4
Z,PUT

40

HiL, MNEM+2
Z,PUT

&7

HL, MNEM+OC
Z.PUT

&F

HL, MNEM+10
Z,PUT

44

HL, MNEM+14
Z,PUT

3&

ML, MNEM+ 13
Z,PUT

SE

HL, MNEM-+ 12
Z,PUT

47

HL, MNEM+Z0
Z,LDLD

57

HL, MNEM+24
Z, LoD

SF

HL, MNEM+132
Z,LDLD

aF

HL, MNEM+ 2
Z,LOLD

ML, MNEM+20Q
BC, 0004

SPRET
HL

DE, HL
(HL)Y, "L~
HL.

(HL), "D~

* DE, OPRNDS
" HL

PUT

EUZZARD

i

’

:

e M

DESTINATICN
TNEGT IPCOLE

FOINT HL TO “NEGS

"RETN

“RETIC

“RRD"

TIM 0F

SIM 27

LD I.AT

LR AT

“1.bART

i
o
A
I

ERROR CHECH

WRITE MNEMINIC

DONE

WRITE "LD” (QFCODE)
MOVE FOINTERS TO
OFRNDE ZOURCE % DES
FIELLS

NEW DESTINATION
REZTORE SOURCE
WRITE OFRNDZ

“NEG RETNRETIRRD LD IM OIM 17



L&«

OPCES 20
OSCE” 44
OFCE" 4D
0%DL° 4%
0904~ Z1
0PDS” 47
OvDE- 22
OPLE- 41
JPDET ZC
FELT 41
D9E4-" 20
3FE7 41
OYEA~ ZA
JPEDC 3t
USFOC A
FFIC LR
OFFS oz
OFFET LB
O%FA" 02
DD 47
IFFES 3E
2A00 CE
0AOZT g
2R047 T4
0ACG6” CB
0AOE " 15
A0A" 6
JAGS " B
JACE" I
ALY e
0ALZ" CE
5A14° I3
0ALL”

DAL 16
OAlA” SF
CALE" 17
OALC’ 11
OALF* 01
0AZ2’ ED
0A24° (3
0AZ7" 4C
0A2A° 20
OAZD" 4%
0A20~ 44
OAZZ . 4r
0A34° 353
0AZTC 4%

RN

DRZT
0000~
37

O%AL-

OPAL~

0016
0004
EO

OB267
44 4%
4c 44
S2 4C
44 20
44 34
43 S0
20 43

01221

01222
01223
01224
01225
01226
01227
01223
01229
01230
01231
01232
01233
01224
01235
01234
01237
01238
01237
01240
01241
01242
01242
01244
D1245
01244
01247
01242
C124%
01250
01251
01252
01253
012354
01255
01256
01257

01258 BLMNEM: DEFM

[ B SRS

DEFM

LDDR,

LD
LD
BIT
JP
BIT
JP
LD
LD
BIT
JR
ADD
BIT
JR

ADD
BIT
JR

ADD

BIT
JR

JP

IM2ILA A I AR RiA ssss

THIS ROUTINE DISASIEMELES
BLOCK TRANSFER INSTRUCTION
CPI, CPIR, CFID,
UBZERVE PRECEDING .JUMF
LINEZ DENOTED WITH

HL., BLMNEM
A, (BYTE)

2, A

NZ, 3TARS

6 A

NZ, STARS

B:. A
A, 0
1,B
Z, &+4
A, 20
O, B
Z, $+4

A, 10
B
Z, $+4

A, 8
4,B
Z,3+4

A, 4

D. 0

E.A

HL, DE

DE, OFPCODE
BC. 4

SPRET

i
i

H

i

THE EL-TYFE

LOI. LDIR,

CFLOR.

STATEMENT WHEN MODIFY ING
e TSI

0. BUZZIARD
BLOCK MEMMONICS
GET OFCODE

UZE REG B

TEST INST. TYFE
TRANSFER INSTRUCTION
{SKIP Z BYTES:
SEARCH IN:STA | skt )

INC HL Ins
VIRIP I OB
DEC HL IN
NON-REFEAT

(SKEIF 2 BYTES)
REFEATING IN

PICK RIGHT MNEMONIC
DESTINATION

WRITE MNEMINIC
DONE

“‘LDI LDIRLDD LDDRCFI CRIRCPL CPOR-



.....

A3
DRZE

.......

TR

0RAT
OAAL
OAAF °
QAEZ
OAE4
OARA "
OAET
QAEE "

S0
43
44
4%

s

i1
01
ZA
wE
0
z1
12

21

52
34
50

4%
S0
43
sz
3E
4%
52
44
3E
aF
32
4%
55
aF
52

4%
3E
37
20
34
55
aF
5
54
54

DOLA”
4%

4E

OO1E"
G000
G&FF

BO

OGO
QEFF
GEZ&”
=5 54

42 29

Q01L&
000z
D000~
oF
05
OALz-
Oz
QADA T

01259 DEFM SINI INIRIND INDROUTIOTIROUTDOTDRS
01240

012461 ;i THIS ROUTINE HANDLES THE "IN R, {C)7 INSTRUCTICN
01262 CINS: LD HL., OPCLOLDE  WRITE "IN
01262 LD (HLS, "1

01244 INC HL.

01245 LD (HL),» N7 i END WRITE “INT
01266 LD DE, OPRND= i DESTINATION
01247 LD A, (BYTE?

01248 CALL REG22 i WRITE "R~

01249 LD BC, 4

01270 LD HL, BRACH i WRITE 7, (237
01271 LDIR ; "

01272 JP SPRET i DONE

01273 BRACK: LEFM R

01274

0127S ; THIS ROUTINE HANDLEZS THE "OUT (23, R7 INSTRUCTION
012746 COUTS: LD DE, DFCODE ; DESTINATION
01277 LD HL, COMNEM ; SOURCE

01272 LD BC, 2

01277 LDIR i WRITE "2UT
21220 Lo DE, OPRNDS . NEW DETTINATICON
01231 LD £, 4

01222 LDIR i WRITE " (), -
01223 Lo A, (BYTE) ; GET OPCCDE
21224 CALL REGZE ; WRITE "R”

01285 JF SFRET i DIONE

01Zz8é6 COMNEM: DEFM TOUTIC), 7

01237 .

012838 i THIS

01222 ; INSTRULCTIONS.
01290 ADSEC: LD
01271 LD
01292 LD
01293 BIT
01294 JR
012935 LD
012%4 JR
01297 AD: LD

ROUTINE HANDLES

THE ADC.

DE, OPCODE
EC, 3
A, (BYTED

2,A

NZ, AD

HL., SEMNEM
N1

HL, ADMNEM

AND SEC

. e e

DESTINAION

GET QFPCODE

TEST FOR ADD/SUE
ADD INSTRICTION
SUE MNEMONIC

ADD MNEMONIC



T s R R P R RS

OABE” ED RO 01293 NI LDIR i WRITE MNEMONIC
QACO~” Z1 QADO- 01299 LD HL, ASMNEM i NEW Z0URCE
QACZ" 11 QoyiE-~ 01300 LD DE, OPERNDIS i NEW DESTINATIGN
§ QACS” 01 000= 01301 LD BC, 2
QAC%” ED EO 01302 LDIR i WRITE "ML, -
OACE" <D Op93- 0130z CALL 1 i WRITE 'zz
DACE" 13 sSg 01304 JR SPRET
OADO" 45 3¢ 2¢ 01305 ASMNEM: DEFM “HL, ©
QAD3" Sz 47 43 01306 ZEMNEM: LDEFM “SBC”
OAD4 " 41 44 43 01307 ADMNEM: DEFM “ADC~
01302 ; : ~
01309 ; THIs ROUTINE HANDLES THE =0-Tvyre SIXTEEN EIT
01310 ; LoAD INSTRUCTIONS. 5. D BUZZARD
DADP " 23 01311 LLED: INC HL + FOINT TO NEXT EYTE
OADA~ 7E 01312 LD A, (HL)
OALE" 3z OE24- 01313 LD (ADDRL), A i STORE IT
OADE " z3 01214 INC HL + NEXT BYTE
DADF © 7E 01315 LD A, (HL)
DAEQ” 22 OB2s- 013214 LD (ADDRH), A i STORE T
DAEZT 31 OG1e 01317 LD HL., OFCODE s DESTINATICN
DAES " 2¢ 4C 01213 Lo (HL), “L~
DAES " 3 01219 INC HL
CAETT 24 34 01320 LD (HL), "p~ ; WRITE Lp-
DAEE” 21 OOQLE- 01321 LD . HL. OFRNDS + NEW DESTINATICN
OAEE" 2A 0000~ 01322 LD A, (BYTE)
SAFLT CR 3F 01323 BIT 3 A
DAFZ 22 oz 01324 JR Z, N2
DAFST EE 012:s EX DE, HL
VAF4T D Osng- 01324 CALL 8s
OAF?~ EB 01227 EX DE, HL
QAFA" 34 20 01328 Lo - (HL, -, -
DAFCT 23 01323 INC . HL
CAFDT 36 23 Q1330 N2 Lo (HL), “ ¢~ i WRITE (-
UAFF 23 01331 INC HL
QBOO” A ORZS- 013222 LD A, (ADDRH) ; WRITE ADDEES:z:
OBCI L4 02 01333 Lo B, 2
2BOT Cn oras- 01334 N3 CALL ACIONY » SONVERT 7o szco1z
DBOB- 73 01338 LD (HLY, E
GBOP I3 0133¢ INC S HL
SEGA T 7z 01237 LD (HL), D i WRITE ALDLRE:z:
JEQE- 3 01233 INC HL
OEOC” A CBZ4- 01339 LD ~ A, (ADDRL)
OBOF " 10 Fa 01340 DJUNZ N3 i FINISH WRITING ADDREZ:
OB11~ & 39 01341 LD (HL), )~
JB137 3A 0000~ 01342 LD A, (BYTE)
JB1&” CE SF 01343 BIT 2 A
JB13- 20 o 01344 JR NZ, SFRET
JELAT 23 01345 ' INC HL
JBIB” 24 2 013244 LD (HL), -, -
B1D- 23 01247 INC HL
JBIE” EE 013243 EX DE, HL + PUT DEZTINATION IN DE
BIF” CD 0493 01349 - CALL 2S5 i WRITE "33~
BZZ2 18 0z 01350 JR SPRET i DONE
EBZ24~ 01351 ADDRL: DEFS 1

B2S- Q1352 ALDDRH: DEF3 1
0135z
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END

INSRET



- A
- NE

ZRi
=

=
]

CIYMEOLS.
AZTNY
STOEL
AED

=

ARITH
PILMNE™M

- ————
. e

EBUF
S SMNEM
DEUF
“EHLM

LUNZM

NDEXD
NMBL G
JERNLDS

il A
I n

-y - -

FUT

07435
CEz4-
Q0EA
QIIE
SRIT
SOOUT
00B6
0AAZ
00B3~
ZOAE
004~
2467
OIFE-

LI

>

e
S
QEZD

D e
V3 -
.t w

D4EC
OTDE
OOEE S
440
021 -
24T
D063
QPRS-
0720~
06L3”
OO1EI~
0ZBZ-
ISEG-

ACONV I
AlMNEM
ANAJL
AZMNEM
el X
ALK
CBINF
CONMLDX
DoCB
DIZABL
EXM
20E
HLMES
INDEXL
INSRET
JFPM
JRE2
LoE
L3
LOADS
LOOK |
LO0KRAZ
LTRLD
N1
NODIzP
NUMEE
ouUT™M
PLUS
PO
REGS3
RGI&
KRETUNK
IHEERCE
SPLIAL
TPMLM
TABL !
TWITAE
XBUF

W FATAL ERROR(S)

Q7i0-
SAD
073A~
CADO
DFED”
UBLiB”
0724~
Q746
O7E3”
QZ0B~
0043~
Q4ED~
0035~
2344~

Q1os81~

0037
04F7~
03CD”
0635
0633~
0830~
0439~
0430
OABE~
056C -
06EA”
00A1L~
00ZB
0828~
07077
0414~
020C"
26B3
O7EE~
00A4”
oz4ac-
CBST
QOUB1 -

AD
ADSEC
ANAJ2
BACK
EBR
ZALLO
CINS
CONDXM
DEC16
DIZAss
EXPLCA
HEX
HLTM
INDIZ

INSTR

JPS
JRS3
LDDE
LENGTH
LOCN
LOOK2
LOOKAS
MEM
N2
NOPM
oK.
ouUTo
POPM

PUSHM

REGS21
RNAM
RSTM
ZHROTA
SPEC
SPRET
TARL2
VIDEQ
XIND

OABE
0AAP -
Q74627
ClE®~
0748~
0274~
OR&7
114~
046C~

01241~

QLEF

01451~

OQEZ~
OZEF~

01371~

0236~
OS0F -
0335~

00011-

0004~
0823~
o4zC
07A3~
OAFD~
0040~
O7BA~

0361~

007B~
0077~
o702~
o112~
00?9~
DELF”
191=w wig
OB26”
ogec-
OOCED
034C~

ALLHL
AGAIN
ANAJI L
EANKEZW
BERACK
ZALLM
CODE
CCORE
DEC2
DIZFPLE
EXRET
HIATR
INC16
INFQ
INTERM
JROIE
JREM
LOED
LINE
LAOGIC
LOQK 2
LOgk P
MEMCH
NZ
NOTJP
ONDEX -
OUTW
POPS
FUT
REGELD
RNAMEZ
SEMNEM
SHTAR
SPEC!
3R
TARG
VIROFF
YIND

o Tty
DEEG
Q72E~
OlEE=
QA2
oQ7z
DO0A -
SRR
D4ET -
QEBIC
0ZoB-
OL1FZ~
0447~

QLICEI~

181057 i
Q3ZR-
0050~
OADD

Rlalale fy

Q&LQ~
02842~
Q7227
Q73C”
OROS -
o220~
OSAF 7
O3ZA~
Q292
Q%A4 7
07277
10
DAL~
QO3
o200~
Q7AF -
Q24% -
0012

034E~

ADDRH
ALDC
ANALIZ
BELKG
EUMF
CALRET
COMM
COLT s
DECM
DIZFX
EXs
HLIND
INCE
INM
INTEWR
JRE
JRZ
LDLD

|y
doma 4,

LOGTAE
LOOk 4
LTAE!
MINLUEZ
MELIF
NOTWID
COPCODE
FLM
FOFLIEH
BILTE
RETSZ
REEND
ZEE
IOMES
SPECL
TWIDDL
WCHWAY
0

DIOF -
25D
DI4E
C403-
CART
O0z2g”
SORO
Q27487
OORF
U4EA -
QOVE -
23007
D4CE
0333~
O9AC

JIZA
QCEC
Q249
00337

Q0Zh

SCESL

O57A

01417
O07F~

DIaZ

QIRS-

LY
ta
O

OO
[ D

O G Qe

LR NN Iy

O OO ia
Ry |

O b= 0\ b= e [}
Doow



s

[0 B

Fi
V00

QGFF

1o

00107

-

s

RO ]

0014

0019~
001A~

001D~

Q20

P
e a

'

00Z%
0027
QOZE"

032867

200C1

QOOC
Q0004
20005
QOO0 N
DGO0T

DO0ZA
DC0Z7
QOQIZE

000332
00034
DOTIE
000Z4L
00027
000Z2
Q00329
OQ0 T
00041
00042
043
Q0044
00045
00044
00047
00042
00049

TRACK

THIZ ROWTINE MAKESD
OF INSTRUCTION
FIRST BYTE OF
FIRZT

ORG =
eND =

S0:VIT:Q

o
[

EBY BILL MACLEOD
%  GRES DUZZIARD

LAST LFDATEDR O7-0%-z!

A TRELE

—_—
Fllliz

e
BYyTE oOF

JRIGINE AND =ND

PROINTE

IN A LOADED FRCGRAM
INSTRUCTIGN
NON~-IMNZTR FIZLD

SIELD

JRZ-IND FAIRZ ARE CREATED AT 4-EYTE

. Flel.Dz
; IT I3 AZSUMED
A AETLAN TU

i ENDFOINT,

ARLiIx

co
INMESS
CLRZ~
CURSL
COML
ZOMR
SCLOC

TRACK.

..... §
=i =

EXTRN
EATRN
ZATAM
ZATRN
EXTRN
ENTRY
ENTRY
EQU
EQU
EGU
EQU
EQU

RN

EQU

FlizH
PUSH
PUSH
PUSH

LD
LD
LD
LD
LD
LD
LD
DEC
LD
LD
LD
LD
LDIR
LD

IN THE TAELz AT VC

P

T=AT COLE IS

- ——— -,

SYN
CICO
TRACHK
ORGEND
Q10C
OFSFO
00

OFF

05
OFSFF

AF
L
DE
HL

(ORGEND), HL
HL, ORGEND
(CURRNT), HL
HL, 0000
(ORGEND+2), HL
(2R zanrib+4), HL
(INDFLG: . -
HL
(ORGEND+4), HL
HL., ORGEND+4
(HEADER) ., HL
DE. JRGEND+E

BC, O2F:=

HL., (ORGEND)

P SAVE CAL_Z= 3% f

1

NOT SELF-MOLIFYING.

Z JINZIDERED &N
IYSTEM I3 NOT TRACELL

AOFAIR HL

i NEXT AVAILALLE
i DRG-END FIELD



00057 ;
S0ZE” CD 0000# 00058 FIRST: CALL INFG
a0z F 00059 PUSH AF
00227 i a7 00040 AND 03
0024 30 20081 INC A
0025 04 00 D004 2 LD B, 0
0037 4F 000&= LD C. A
0028° ED 43 00064 _z (LENGTH), BC
20TAT OILA-
0o R 00065 POP AF
. 002D o 00066 BIT 4, A
. 002F 20 00067 JR NZ, BRANCH
0041~ O Q0042 ADD HL.BC  iREF PTR + _Ip5Th
1

<O G
L~y

00427 13 EA Q004 % LR FIRST
00070 ;
F 00071 ERANCH: BIT I A i I3 IT CONDITIONAL >
i Q0072 - JR Z, NOFE
Tracs TONTE ZALL TARGET
0 ADD HL, EC
Widy 1z 20 R FIRET
CNCONDITIINAL ZRANCH AANDLED HERE:
-z ) Ay U
=z o R T a] s CALLT
3 2 FR JR Z,EBE4 P JUST LIFE CONDITIONAL BRANCH
UTIOFTOoE R Ity i RETURNT
A R Z.,N% o IF S0, NO TARGET
TITT LT onrags TALL TARCE™
2CT RS ALDD AL, BC
nom o I IX, (CURRNT
SO 3

IRV RN NN

Tz (IX~2), 0 cEND == REF FLINTER
BT - TIA-li, M
= Ix
=) =P =t SELINT AT CURRENT K]
ol oIt id ZC, SO
o Lk e, I
20Tzl —i CCURRINT ., i G RANT = R AT 4
DL ona IT - My L LRA=3) P AEF FTR l== {{CURRNT) )
PR Lo L P IKwS CAUNILRRNT Y I3 NEXT DRG
DIl i D §
T as AL AL, B
Zz 0z =R Z: SORTT ;
iF NEXT ORG-END IS FFEF=L0C, YOUW RE DonE,
30 ZORT ThE ORG-END LIST.
ZLIE 30 LAC: & CRECr SNOTRER INETRUCTION.
DOTR S 2z 20101 DEL i
QD77 1S EO QL0 JR- FIREST

20103
Q0104 $EJECT



TR i YRS SWRS IR sy USED T
,“ ! 2 N F 0
= : Tl PEEEYE g z: T i IF NOT SZELD
C = ZY LIT Tl I i
PN DA N Il oML Mz
oL, ET LIER DESIMELD FRIRE
i P 1z Wi LE, FRINT FPROMET

—

)
ARV RE TN 5 1 I

ooz ! WL LA, CROEND , RTART IR TAHELE
AN
oo JoLlE XX
it Glie LD B, IFF . STIZRE IVERFL W
oE ER R zZXx pooDianNT
1z
z1 122 T2 - =, CURZIES :
Iz L% INC i , i
IE Z4 L0 A, CURER .
- T L imb), & )
RS ) INC Al
235 27 INC HL
Iz = BT A L URE0
77 e LD tHLy A
o 0 CALL CURIOR )
’31 F
== 23 FlIEH HL i SAVE CURRENT YaLilg
LS Iz LD B, 1%
iz 4 wl F, 20 A
it 5 e His ST A
-7 A TE LI (M), A B
Z:z 7 INC HL. )
oS = DiNZ T3
z! > sLF =i
ST L FIFEF L0 Hi, SCLOC ;o SCREEN 00N FOR

] INFLT
CALL g i BEYT INPUT

“
'y
it
T
+ot
11

.

2 ‘ FUSH IX i POINT T NEXAT LT N
20146 FizF HL i IN TAELE

00147 INC IX i INCREMENT FOINTER
Qo148 INC iX

0014% INC HL. ;o POINT TO HIGH BYTE
QOLS0 i FIRST

ﬁﬁ1=1 poCHECR VALIDITY OF INPUT

Lo E, 2

LD DE. HEYIN i POINT TO INFUT

OOCF 7
0Dz
O0hd

CALL HEXIT o CONVERT TO HEX
EIT 7.A i ERROR 7
R NZ, SYNZ i IF 5, diMe




00l1ss

Q0D&" ED 4F Q0159 RLD i STORE VALUE
QoD=s- 13 001460 INC DE i NEXT AscII
20Lay
QOD%” CO 0000« Q01432 CALL HEXIT i COUNVERT 7O HEX
DL IR T O0LA3 BIT 7 A i ERROR 32
DOLCE” 20 1F OGléeq <R NZ, 3YNZ i IF 20, Jume
00163 ‘
O0EQ” En iF CO14s RLD + 3TORE vaLuc
DOEZ 13 QO1a7 INC DE i NEXT A3CII
O0E2- zB 00143 CEC HL i POINT TO Liow EYTE
20E4” 10 B Q014&% TuNZ Ti ¢ RETURN 7= Lo
00170 ;
QOELT 14 Q0171 LD < Q;(DE) ¢ NEXAT AzZCII
O0E7° FE op 00172 CP . on i IZ20IT 'LE =
JCEPT 20 13 o173 JR NZ, SYNZ i IF NOT, Jump
20174 :
. ' 00175 , CHECK FoR uvfﬁFLaw
QCER” Do , 00176 X%
COEST Op 20177 DEC EG ' + DECREMENT STUNTER
JOER” 21 0000 oGL7s Lo , HL:OO ~
JOF G BF QW1L17e Do - : i ZERD CARRY FLAG
QOFLT ED am 20130 ADC HL:BC + CHECK FOR OVERFL 9
DOFZC Dw GO1Ey EXX .
20F43” 20 24 o012 JR NZ;T& poJdUMPE IE COVERFL O
DOF&” 21 OzFg- 0133 Lo - HL, MESSZ + PRINT MEzzace
SOF%° L0 Qzen- 00124 CALL MEZZ
HWFC 03 9123 CLET JF:',V' otzz i RETURN T 3v3TeM
' ' 00136
S : 00187 ; eYNTéx Eﬁﬁbﬁ HﬁNﬁLnR
QOFF oD ES QOLsy &YNa¢ FUSH . - i ERROR HANDLER
21017 oh 21 . ugiEe 3 i RETURN ADDREZS
D103 o100 -
Jiﬁi“'ZK'OOOC* IOLF0 i IN EXEC ROUTINE
10T 0y oong JGieg
JI0RS a9 00152— o JUMP TariET
LS S -~ RCERRT S
Q0194
2100 Do El Q0155 3¥YNZ: i REZTORE IX
2L0F DD == 0194
JLLLC oZy DULET i GET HL
2137 zE o012E Lo ; , i RESTORE TO FPREVIOUS
C Qo139 S ) ) i VALUE
OLL3 04 0z 0200 LD B2
Q115 11 9000« Q0204 Lo - DE,KEYIN
113”13 p= 2020% JR - T8 i TRY AGAIN
: 00203 ; R
- 00204 ; CHECKE FOR END OF INPQTQ
011A° 23 00208 Tz, ING " HL i GET MSBYTE OF THIS
DLIR- 7E Q0204 Ln- ‘ ﬂ:(HL) i INPUT
011C7 FE o Q0Z07 op 00 i I2 IT oo
QLIEY 20 =0 DOIOE JR ' NZ, T2 i IF NOT, Loop
QGZO0% o
D130 B 00210 OEC Hi. i GET PREVIOLS INPUT
Q121 ZE Q0211 - DEC Hi

D133 7 D0ZX12 LD A, (HL) i MIBYTE



[T S

[ B B

[EN

I ENER R

[

£

BINNEENL

Vot

oo g

R INISInr S

VO

214
Q0213
oIl

017

t
v 1
-

"

2]

1l

P

L
INC
=D
I
INGC
LML

e el

OFF
NZ, T2

HL, CLURZES
HL.

A, COMR
(HL) . R

rib

=l

A it
(HL), A

Té&

ZCRT
MERGE
SORT

i
LE
EC
ar

WAL IF OFF 7
IF NOT, LOOP

FLT CURZOR RBACH
TO COMMaMD AREA



0144~

00327 |, TARGET FINDER EXFECTS ML T FOINT AT INSTRUCTION
OCZ3Z | anDp SXFECTS ACCUMULATOR TS AILD INFO BYTE
00239,
0144 F3 00240 TARGET. Fuzn . AF
21450 o3 D024y FUSH T pe
0144 ES 00242 PUSH ML
91477 34 031A° 00243 LD A, (LENGTH) P "LENGTH" 12 2 pyTes
2147 FE oy 00244 D e |
214C° I3 10 00245 SR Z,ReTS PIT'2 A RESTART (R up UML) )
D14E- FE 02 00244 CP 02
010 23 22 00247 SR 7, RS +IT72 A RELATIVE Lume
00243 ; o R
00243 S i TOCET THIS FoR, 17T MUST EE
0132- 23 00230 NC -7 Y i AN AESOLUTE Jume
D153 23 00251
ULT4C oo oEy Q0282
JITEC LD L4 0L (Ozme
QiS9° DD fT 0o gomsg
TL3C 13 oxc I IE
00Z3¢ ,
IET 7z D0ZS87 RST3
IF- Fz == Q0Z33 SIS IT "UF (AL
&7 28 oo 00Z5y
427 FE C% 00240 i RET7
837 I8 CIEFY  00Z64
1637 24 32 00262 i STRIP OUT ADDRE=: BITs
JLERAT 24 Q0 C0Z43
2168 5F 00244
21407 12 1E 00245 R
00246 ; ' . -
JLEF ZE FE Q0267 HLIND. F
L7132 03197 00zaa ' (INDFLG), A
3178 gy 00263
2175 oy Q0270
21TaA ot Q0274
GITTT 2 oeTE sgaes
c0273 , o - L
C17A° I3 Q0274 JRS: ING - 1 o mi i POINT AT DISFLACEMENT
217E 7E Q027 Lo - ‘
2170 FE o= 0274 CR
DI7EY 2 gr 20277 R ZLHLIND ; vup (IX)n3
21207 zz 00273 INC HL iNOW FOINT TO JuUmME g EASE
01217 4F 00279 LB C. A
01327 06 oz 00230 Lo B.8
21247 Cp zF 00281 3SIGN: IRA 4
013467 10 FC 00232 DUNZ SIGN P LOPY SIGN BIT THRy
0133~ 37 00283 , LD " B,a
0189 0% 00224 ADD  HL,BC  ; NOW SEND HL TO cCHERR

00285 $EJECT

\



i
p—
(X}
i

Y

- - - B v
LI A ™

I e e B e N S S T
1t O

-

L
HORUE ¢
e Ll e = Y D

(o)
R

A IR W]

[

DD
. g ta O

[ R

o de e !

IDOCIO0
01 0123
7

En 3z
AT

oo 21

T
ot e s ot

LD 4& ol
oo 3 OO0
I1 G000

oy 7

L 4z
25 20

ZA 0ZZ207
w7

g I
240

ETE I

2l D0%4q

oo o3
1= =
b - .

ZEo D0
Do 44 03
LD 4z 22
Z0 432
= OZA
2 EA
oo ZA
QIIE”
28 Q330
Bh 74 01
Lo 79 20
ZA DZLIES

8 BEESTS TNt

ST
ol ADlE
DL Q7LIC

P

QD
D122

WO b s e 00 B 0 1

Dy W I L W S R PON TV £ | I

001
00292

DOIZPE

QO2v4
DOZRT
Q02%hA
2027
o0zZ9a
D0Z9w
QOI00
00201
Q0OZ0Z
S0303
D004
Q0205
SO0 &
Q0207
Q003
QOZ09
Q0310
SIERS I
Q0312
00313

20314
DO213
Q0314
Q0z17
o0zl
I IRIE
DGZI0
D0
OO

D0ZZ4
QO3ZS
DOZZ6
D027
QOzIx
00329
00220
003221

00322

NEWL:

TARET:

$EECT

JR
JR
Lo

LD
LD
LD
LD
LD
ADD
LD
LD
ZLUE
SEC
JR
LD
CALL
JP
FOF
FOP
FOP
RET

(TEMF 1), HL

EC, 0123

A

HL., EC

Z, TAGRET  TARGET =
X, ORGEND

SRS

B, (iX+1)

2, (IX+0)
HL. O

A

HL, BC
Z,NEW1 ;1I%
HL, <TEMF1)
A

HL., BC

Z, TARET
N, CEEND
BLC, G004
IX,BC
NEXT 1

HL, (TEMP1)
B, (IX+3)
C, (IX+2)
HL., BC

L, TARET
NEXTZ

IX, (HEADER)

IT A NEW

s JRGTTARGET

, 30 THECKE END

HL, (TEMP1)
(IX+1), H
{(IX+0)Y, L
HL, (HEADER)
B, 0004

AL, B2
(HEADER ), HL
BC, ORGEND+ZFC
A

HL, BC

C, TARET

HL, MESSZ
MESS

Q122

HL

EC

AF

NE?

==T00

;IF ORG=TARGET DO NOTHING



O1F3~”
O1F3~
O1FS~
O1F7~
O1FA~
D1FD-
0200~
02037
0204~
220&
0208~

QzoB~
QZOE-
0211~
0214~
0217~
221z
2B

3 oz1c

i 021F~
§ 02207
3 02237
! 0224~
Q2277
32297
D2ac~
CLIE-
D230~
0231~
0234~
0235

L0237 3

2239

Lo 21
024~
Bh 4
op
ja}y]
oo
7
ED

jnjag

G~ 0~
m o

hall Sl
m G-

5
[ ]

o=

oD
DD
oD
oD
FF

[N B W] ~N b

& NN

LD & ¢

————

re
oD zs
Q0

DD 3& ©

0

L K]

PO

(W)

04

02
27
03

04

cD0Zza-

13 ¢

01 0Co4

DD o2
oD =3
El

»7
ED 42

o9

00323 MERGE:

003234 MERGY:
00335
20336
00237
00332
0033y
00340
00241
00242 ;
00342
20244
00245
00z244

00347

00352 NEXFR:

00340
Q0361 SEJECT

LD

LD

IX, ORGEND

H, (IX+3)
L, (IX+2)
B, (IX+5)
C, (IX+4)
A

HL, BC

C. NEXFR
A (IX+4)

(IX+2), A
A, (IX+7)
(IX+3), A
(IX+4), OFF

(IX+3), OFF
CIX+43, 0
(IX+7),0

SORT
MERG1
BC. 0004
IX, BC
IX

HL

' BC, ORGEND+3Fc
- AU

. HLBC

i THIS END-

i NEXT oRG

i MERGE THIZ =alRm
WITH THE NEXT

i STUFF NEXT =Aal=z

P WITH NMULL

i NEXT PAIR

VAL

JES

+ IF NOT TO enND YET



OZ3A7

QZZA° DO ES 00262 SORT: PUSH IX i BUEELE SORT, MAX N=IFF +#s##sss
QRITT ZA QZLIE" Q0343 LD HL., (HEALER) i SIORTS 4-BYTE FIELDS #
OZIFT 0Ol OZZ2&7 00344 LD EIZ, DQRGEND JION LZT 2 BYTE= LT
Q247 97 QO24&S ZUER A i ZERO IT QUT % CLEAR CARRY FLAG
02427 ER 42 DOZAA 2B HL.. BC
D24T7 ZE Q3 003267 LD A, 03 ;s NOW DIVIDE LY 4
02477 A4 0032463 AND H
2427 04 Db DOZED LD B, A
2Z4AT B OZ7 Q0370 SHA. SLA A
0247 10 FC Q0271 DJNZ SHA
DZ4E”S TR OZD 00zZ72 SRL L
02507 CB ZD 00273 ZRL L
V2T ES 00274 OR L
0ZS3° §F 00Z75 LD C,A ;BOF FIELDS (I100H)
D254 Z1 02267 00376 AGAIN: LD HL, ORGEND
D27 97 QOz77 SUB A i CLEAR CARRY FLAG
o Qo272 EX AF., AF° S ZAVE IT QUT OF SIcHT
41 QO27% Lo E.
S 00320 DEC E
o5 00381 LOOF: PUSH BC
== FPlUZH Hi.
Loz FOP Ix
- | L.D D, (IX+1)
SE 00  Q0z2% LD E, (IX+0)
Ga 0T 00234 LD H, {IX+5)
A 04 Q0zZe7 LD L, (IX+4)
o0z23 SUEB A
00z SEC HL., DE
0032%0 LD BC, 0004
003%1 <JR NC, NOSWAF
O0IvZ LD DE, TEMFL
sTale e PUSH IX
Q03294 POP HL
Q0395 LDIR
00394 LD EC, 0004
HLTRT7 =licH IX
e QOZZ POP DE
1 o0Ze? LDIR
: Q0400 LD BC, 0004
: 00401 LD HL, TEMFL
DoEe 00402 LDIR
DZEE" 7 00403 SCF P SWAP FLAG, WE-LL <ALL IT
ozZEls Os 00404 EX AF, AF L PUT IT AWAY FOR A WHILE
QZED 01 0004 00403 LD BEC, 0004
DZeD LD ES 004046 NOZWAP: PUSH 1X
02927 EIL 00407 FOP HL
QI 0P 00403 ADD HL, BC
Qze4” 1 Q0407 POP EC
02957 10 24 00410 DJNZ LOgF
OZR7 7 0% 00411 EX AF, AF " S EBRING BACKE ZWAF FLAG
D272 % EA 00412 JR C. AGAIN
QZ7AT DD EL 00413z ‘POfE IX
Q20T o9 Q0414 RET

00415 $EJECT



o BT YRY

029D~
029D~
02A0~
0243~
02A4 -
02A%-
02Ag~
0ZAA~

OZAD~
O2AF”

J2B0O~
O2B3~
0ZBé&~
02ZB9~
0ZBC~
O2ZBF~
020z
Q205
o2c8~
02CB~
02CE~
0zDy~
0z04 -
Q207
02DA
0zZDD -
0ZEO~
0ZE3*
02E&”
QZEF~
OZEC
OZEF~
DZFZ”
d2F G-
Q2F7
DIFA
0ZFD~
9300~

3027
0306’
030%~
030C
Q30F -
0312~
0315~
0318~
0319~
0314~
I31C~
IZLE~
3320~
V324~
¥324

e

11
o1
70
E¥
o1

ol
-

01

ED
co

20
35
31
20
45

S0
45
4A
50
2D
50
a1
20
54

-

'

47 .

aE
54
4c

35

29
a7
4E
54
4
4F
52
aF
54

45
52
53

-

cm
| O

L L~

m -0
OO

Qolz

03

0044

<

o]

-~

49

aF
43
45
53
4D
s3
20
4D

i

o
i
b

35
35
3=
52
52

45

20
42
20
ac

32

32
3
20
42
20
43
4c
.70
4,

54
43

004164
00417
00413
00419
Q0420
00421
00422
00423
00424
004z2s
00424
00427

00423

o042

00430

00431
00432
00432
00424
00435
00436
Q0437

MESS:

i

N1:

i

MESSI

MESS3:

INDFLG;
LENGTH:
CURRNT:
HEADER:

TEMP .
BUFF:

GRGEND:

LD
LD
LD
cP
LD
JR
LD

LDIR
RET

DEFM

DEFM

DEF”?Q%

Lo

DE, OF990 i ZCREEN LOC'N

BC, MEz%y i CHECK WHICH MEZZ
AL

c

BC, 13 i ASSUME THORT INE
NZ) N1 i ."JMP IF -‘0

BC, 44

© YOU HAVE UseD COMPUTED Jumes —— -

“PLEASE ENTER ORG-END TAELE VALLES:

ORG~END TABLE CVERFLOW -

“TABLE ENTRIES-




ENDi
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D254 E4
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SOIZFw INMEZS
-y - i
GETE MERGL
SevEa Mo2 2

o e & + 4 b et
— i o

LIIe NEﬁTL
o -
A RET

DIZAT E0R
DOLFE T2
izF TARGET

2043
QLIRS

ERANCH
(M
CIUREH
HEXIT
JRE
MERGE
Ni
NEXTZ
SCLOC
SYN
T2

TEMP1

o044
0104

QOO0

QOLDA=
OL17a
OLF3-
QZAD -
DIRL~
FIFF

0104
QllAa~
0320~

ELiF=
COMM
CUREL
ML IND
FEYIN
MEZ3
N
NOPE
T
SYNZ
T3
TRALEK

QOE7~

20001~

THEKR
ZI0mL,
CLURZOR
INGFLG
LENGTH
MEZZ !
NEW!L
NOZWAF
ZIGN
TYNZ
Ta
TRRET

ool
(o) [ R
= Ts i
Y

LR S 'S

b G g o
‘-.
(o]

B e
N w Ny
LA I

¥

&t
-

o

b= b e e}
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LR

QOO0 Y

20004
Q0003
BININIGTLN
007
OO0
20010
20011
20012
D001z
SIS )
Q0015
QCQLLA
20G17T
S00GLE
I STRR Ry

SO0ZC
00021
D003
00024
2COZS
SO024
20027
DOULE
QOOZF
GOOTO
00031

S =

QOO
D004

D00E L
QOO4Z
004z
00044
0045
0044
Q0047
QUO4Z
000472
QOIS0
QOS]
DO0SZ
[wlslnlons
Q0054
QD033

.RADIX L&

TRIZ ROUTINE ZIMULATEZS THE EXECUTION OF
INETRUCTION, THE 2TATE CF THE SIMULATEES

1~

m

A
tWITH THE EXCEFPTION OF THE REFREEZH REGIZTER,
FROGRAM DOUNTZR) I3 RESTORED EEFORE THE EZXED
EACH (ZIMULATED) INSTRUCTION, AND ZAVED IMME
AFTER. THE 3TRTE IF IFF-1 IZ TREATZD TIMILAR

X+

cALLE TO TRE CPERATING IYEITEM SOUTINESZ.
INTERRUFT ZERVICING ROUTINES (VIA IM-I) ARE
COMRLETELY BEFCRE RETURNING COMTROL T THE Ao
FROGRAM.

{

THE ABILITY T TRACE INTERRUFT ZERVIIE RGCUTINES
CYMNAMICALLY WITHIN & FROCRAM AILL LE ADCED AT A LATES
DATE. FRESENTLY INTERRLFT TERVICE RCUTINEZ CAN CRE
TRAZED INDEPENLENTLY BY FCORCING ZIF TD RZGUESTT JRG-
=ND TAELZ VALJEZ ANLD THEN SIVING IT THE JRG-ZND FOR

0

THE ZERVICZE RIOUTINE. aT THAT =2TINT YOl A FREZ T2 U:2E
THE ZET INSTRLOCTION T2 ZRHANGSE THE REGIZTZR IONTENTZ TC

WHATEYVER VALUES THEY WOULD NORMALLY HOLLDL

THE IMUL ROUTINE EXFPECTS THE IMITRUCTIIN TO RE
IMULATED 7O EBE LOQCATED IN  THE LOCATIGCN
SOINTEDR BY THE CONTENTS IF RECGFC

BY GRED LUZIZARD
LAST UFLDATED O2-03

a0

EXTRN INFO ;o INSTRUCTICN INFQ ROUTINE

ENTRY FREZAY
INTRY SIMUL
ENTRY TARGT

ENTRY RESESAY L UZER RZZIZTER IAVI AREZA
SINTRY REZAF
INTRY ~EGF

ZNTRY rRESA
ENTRY REGEL
ENTRY REGL
ENTRY REGE
ENTRY REGLE
ENTRY REDGE
ENTRY REGD
ZNTRY REGHL
ENTRY REGL
ENTRY REGH
ENTRY REGIX
ENTRY REGSF
ENTRY REGI
ENTRY REGIY
ENTRY REGFC
ENTRY REGR
ENTRY TEMF
ENTRY ARAF
ENTRY XREC



00057

2047 00052 CPIYS  EQU 47 i ENDING HIGH ADDRESS oF OPSYsS
000SY |

2000 F3 , 00040 ZIMUL: PUSH AF

JO0L S 0004 | PUSH BC

20027 DS 20CLZ PUSH . pE

20037 BS 000483 PUSH HL
00064 ;

20047 0170007 G00AS LD BC, 7

90077 1L 01747 00044 LD DE, WORK

DOOA” 21 02337 000&7 LD HL, ZERD

20007 =D BO 20042 LDIR i ZERQ THE WCORK AREA
Q00469 ;

J00F T ED 43 00070 LD (REPT), BC ; ZERC REFT

00117 oz73~

J013° EO 43 00071 Lo (REG), BC i ZERC REG

30157 0270~ '
00073
20073 ; GET fNSTRucTIDN, INFO.. AND LOAD INSTRUCTION INTD
Q0074 © THE WORK AREA

Q0177 ZA CZ&D©  00G7S LD - HL, (REGFC) i LOAD USER-3 REGEC

JOLAT D S000w 00074 CALL. INFOD i GET INSTR INFD

2O 32 Q23BC 00077 o (3AVE), & i TAVE INFO BYTE

20207 & 03 20073 AND 03

Q0227 30 00077 INC - A o i % OF BYTES IN INZTR

Q0I3T 3Z 0L3AC 00050 ' - (LEN), A. i SAVE IT

, 20021 ; ‘ B

028 aF 000S2 - GA

20277 046 00 00023 - B0 R

027 =% 00054 ,HL' o i SAVE HL

20248° 9F - 00036 ,HL.BC . i INCREMENT REGPD YALLE

ggzsv 22 026D 00087 : {REGPC},HL i STORE IT

, 00038 RN

3&2&f I 0002% POP - HL i 5ET HL EACK

SOZF T 1L J1TE ooosc Lo ,Ds,uuﬁk - .

3032 2D BO. 007! LnI1 5 ¢ MOVE INSTR T3 wioRk
0Q0%Z ; .

, 00093 , CHECK FOR samz OF THE SPECIAL CASE INSTRUCTIONS
ML za otva- Q0034 LD . A (WORK i CHECK FOR DI OR =1
20277 FE FB | Ho0os CP . oFB N , .

J0TI 20 O3 Q0094 JR T NZ.51 i JUMP IF NOT E1
J03B IE FB 00097 LD . A, OFB .
QOZD” 32 0173° 00092 LD (EINT) A i ENAELE INTERRLFT
Q040”7 T3 OLECT Q009w JP . p3

00100 ; S
0083 FE &3 00101 31:
0045 20 O 0010z i JUMP IF NOT DI
00477 3E 00 00103 o
V0497 32 01737 00104 LB (EINT).A i DISABLE INTERRUPT
O04L° C3 OIEC” 00105 N o
: QQ104 ;
Q04F” FE 03 00107 =32. cP - 08 i WAS IT EX aAF =
0051° CA OIFA" 00103 JP Z.EXAF i IF S0 JuMe
00%4° FE 0% 00109 cp oDy i WAS IT EXX 7
00567 A 02087 0010 JP Z, ExXX i IF S0 JuMp



ISR
DOSE
Al K

EL

0E

FE
o0
ZH
FE 4F

a7

LA

A ODIEF
e
I oLler

R -
DRI DCA SR B
e —— = . .
MWITZ O OZA LT3R
D0T7ES Za F4
7 ol o
==z L
- - o2
PER
e e o
JCTE T R IT
L L L.
QTL T I 2F

-y
-

v T
BB RERRLR
R
[VERIGRPRA i)
St ol
-k

DORT A DLTS
QOAAT AR
MEAE T 4
2OADT TE
HCAF T IS

01757

DO111
TR Ta W
OOLLz
0114
QOLLT
Sl
00117
DoLLE
D01l
QCLI0
Qo121

20122

D0O1ZE
00124
DO12%
00124
QU1Z7

et e e

o1zt
D012
00133
00124
Q0125

D01 ZA

Q127
00135
G012
S01l40
G014l
n0132
NTnE YRy
S0las
QO3S
20148
30147
0142
20149
Q13S0
20131
0152
015z
Q0154
DOLSS
Q0154
00157
QOLEZ
Qo115
OQ140
o1l

’

£

i

¢

CIONT.

‘

)

=
SR
Lo
CF
SR

CHECK
IF IT DOEZN'T,
e

EIT

P

=D
LD
LD
Lh

Lo
Lo

LD
EIT
JR

FOR REFESATING

QED

NZ, 52

A, (WORE+1)
4F

NZ, sz

A, (REGA)
A
(REGR )}, A

L2
S, (WIDRED
QED
NZ, CONT

A (WORK+L)
9F 4

IEG

NZ, CONT

A
NZ, JIONT

EBZ, (REGEC)

(REFPTY, EC

SloME TO
A, (ZAVED
4, A
Z: N1

N1

A, 2D
(CATCHI VA
ML, CAUGRT
(CATCH+L ), L

HL, {(REGFC)
(OLDFC), HL

A, (WORK)
7, A
NZ, N2

HERE WE DEAL WITH RELATIVE

LD
LD
LD
BIT
JR

L

A, (WORK+1)
L, A

HIO

7 A

Z.CNT1

H, OFF

}
]
i
i

’

’
»

il

INSTRUCT IONE

2

}

’

’

:

¢

4

IF THE INSTRUCTION AFFECTE

;
+
'
]
}
’

JUMPE S

4

FIRZT EYTE EL
ME TF NOT
L AT NEXT
i2 IT A LD
JUME IR MDY

S|

SET A,
INTO REGR, 17 1
DECREMENTED a7

PUT A+t

=

-

(I

SET FIRET

EYTE
IF NOT QED.

SET ZND

EYTE

IT SCMET

T
IF NOT, CONT

CHECR BIT 2
IF 1,  CONT

REGEC

THE FC

GET INFT

ST
o

DOES IT IASHGE &
IF NOT JLME
LIT BYTE IF lAiL

ADDRE=Zz JF Zala

SAVE IT

1} 60

I

el

CONT

[

- -
7T

JDDER. ZTIR

FOR NON—JR 072

FIRZT INSTR LYTE
I2 IT A RELATIVE
IF NZT JdmF

GET DIZPLACEMENT

CHECK FOR NEDG
JUMPIF POEL

FROFIGATE TH

in

EYTE

i



O0B3- ED SE 00144 CNTQ: LD DE, (REGPL) i BET USER REGFC
OCBS” 0ZaD~
QOB7- 19 00143 ADD HL., DE i ADD IN DISPLACEMENT
D0B8” 22 02607 00146 LD (REGFC), HL i PUT IT Barw
QUBE~ 3E 03 00147 LD As 3 '
Q0BD” 22 01730 nolss LD (WORK.+1J, A i INSERT FIEUDO-LIZEL
Q0C07 T3 01317 90149 JP N1t
00170
SQ1l7!1 i HERE WE DEAL WITH ABSOLUTE JUmMPs
20037 FE o3 00172 N2 CP boTuie i I3 IT ABS.  Jump
00CS” 20 14 00172 JR NZ, N2 1 i IF NOT, JuMmp
Q0CT" 2A 0173 Qo1Tg LD HL, (WCRK=1) i GET TARGET ,
OOCA~ ZE 47 00173 LD A, OPSYS i IS IT IN opsyss
D0 B 20174 cP H
. 00CDY FZ 0181 00177 JP P, Nt COTE 30, Jume
- 00DOT 22 024D 00173 LD (REGFC), HL i ELSE, UFPDATE RESPC
| 00D2" 21 0:17B- 00179 LD HL, TARGT i INSTALL PSEUDC TARGET
. 00D&T 22 017 AG1S0 LD (WORK+117, HL
L2009 18 T4 00134 JR N1 '
§ 20132 L
‘ 00183 ; HERE WE DEAL WITH COMPUTED JuMPS
JOLEB’ 1! 017B~ 00134 N2 1. LD DE, TARGT i GET PSEUDO-TARGET
JOCE” FE 29 0G133 CP YE® , i IS IT UR(HL -
J0EQ” 20 o0 00184 JR. NZ.C1 i IF NOT JUME
QOEZ” 2A 0264° 00187 LD HL. (REGHL) i SAVE HL
QOEI” Z2 02707 0018% LD - (REG}), HL :
CUEZ" ED %2 0C13% Lo (REGHL), DE » INSERT PIEULC-TARGET
J0EA” 0284 o , L o
O0EC” 18 &2 00150 RO oM
- - 00191 ; - o -
QOEE“ FE DD 00192 Ci; - CP oD i I8 IT JPCIX) D
Q0F0" 20 OC 00493 JR ‘NZ,Cz ¢ IF NGT JUmP
JOF2° 2A 0268° 00194 LD = ML, (REGIX) . 3AVE 1%
QOFTT IZT Q707 0013S LD (REG), ML
20F3° ED =3 20194 LD (REGIX), OE i INSERT P38ULC-TARGET
JOFQ" D28k S o -
DQOFCT 13 =32 QGLeT7 - SRS N
T Q0198 ;- S SIS R ‘ ,
QOFE“ FE FD 0019% CZ: .. OFD i I8 IT UP(IVY) s
2100 20 o 00200 JRO. NZLN3 i IF NOT JuMP
Q1027 2A 0ZABT 00204 LD HL, (REGIY) i SAVE 1y
01057 22 0Z70° Q0202 LD (REG), ML
0108° =0 s3 002032 LD . (REGIY), DE i INSERT PEEUDO-TARGET
010A° 0zZeB~ e
010C* 13 43 00204 JR N1
00208 ; R ,
00206 ; HERE WE DEAL WITH RESETS, RETURNS, AND INSTRUCTIONS
00207 ; WHICH AFFECT THE STACK
010E” FE ED 00208 N3: CF OED i RETURN INSTR™
0110’ 23 2p 0020% JR - Z,CETK i IF 20 JUMF
Q0210 ; i
01127 E& 7 00211 AND oc? i CHECK FOR RsT
0114° FE 7 Q0212 cP oc7 i IS IT RET
01167 CA 0173 0021 JP Z,EINT i IF S0 JuMpP
Q0214 ;
D119 E& 07 00213 AND 07



D11E
Oiine

FE 0L
FA

2120 ek
a1xx Fa oLlE

e e
n1xs o cZel
T S, ey

iz Z4onzsd

G1ZES
n'\l‘—'E :
"1. _4‘_\ )

Q1z1” FZ

Q134 2Zo0ZaDdy

2T7
2134
yiiD

P

21417
NS I
S14T
o1a7 0 =
ni4zc L2
VR STAE

Tl Zo
a1az =%
pLaF 0 L3 0

91317 ED 73
R T
i ER AT
TLITT A
PRt I =it g
- e —
11Ta R
TR 1=
SLTE O 20
Sren EDO3F
Y. T TEE
- - B A Y
BR =
Ol CL
J1e7 0 Dl
il =1
1 D2l
IR =
l fon E: a
1&F 7E
01717 OZAST
.
QiT7TE 0 D0
iTar
D17E
QI7E - FXI

Lzl
017E

TR B
GOELT
QDilE
L By

>u__3
D024
QGZZD

e b v

20240
D0Z41
00242
00243
00244

Q02aT
D024 E
20247
243

D023
GOS0

OOES3
00254
OOZES
un__-
‘._.‘ \_i £ ._1 /

20252

QOIS
QQZED

Uoh__
O0ZLAES

- o -

, LOAD
Ni:

3

;o EBIMUL

EINT:
WORT
ZATCH:
TARRET:

F
JF

CF
JP

Lo
Lo

D
Lo
ZF
JP

™
e e’

LD
LD
JR

=D
L

FOF
LD
LD
PUZH
SR

THE
LD

LD
LD
I
LB

NOF
LD
LD
POF
PP
FOF
FUF
POF
LD

LD

ATIUN
OEFE
DEFS
DEF=
DI

USER 3
¢

4 N

CaTh

X i

» NG

HL, (REGFL)
(REG) . HL

HL, (WORk+1)
A, ORIV E

H

P, N1

(REGFC Y, HL
ML, TARGT
(WORE+L1), HL

Hi.
(REGFC Y, HL
HL, TRRGT
HL

$+5

a4, (REGI)
i.A

&, {REGR)
OF

R. A

3, RED ZAYV
aF

BC

DE

HL

IX

1Y, {REGIY)

SP, (REGEF)

AREA
00

i g

i TARGET IN =7
, IF =0 JUME

[X3]

;1
, IF

1T
NOT

CALLT
JLME

» CALL INZTR

, SAVE RETURN ALDRE

; BET JUME

;IS
. IF

IT CALL T

, ELZE =TORE IT IN

i

SFDE T
S LET IT THRU

THRGET

i
T

REG

; INZERT FIEUDI-TARGET

; ZAVE HOET:S

,; SET USER“Z

o

i GET RETURN
; STORE IT

, GET Pt SEUDD-RE
, STACK IT

; JIVIRELATIVE

SET UR THE
; SAVE HOST =

. ADMIET FIR

; IN WOREK
; RESTORE 143
H HETRT:VEi

ISERE

i LOAD

; EI OR DI

i

F‘

-

F

A

ALLDRESZ

CLR

JLiE

P

1

SIMULATICN
<P



AR Y

217C”
017€”
21207
21337
01257
o124
o127
2188~
Qlaer
D13~
Q1207
O1&8F -
3 cin gy
Q174

D176
1R
D10
21507
J1PF

D1AL”
DLIAZ
21A4 7
21ALT
1A
DLAE~
Q1ALT

21AD"
DLAF-

1BZ
D1ES”
01E7~
DLER"

Q1EBA”

. O1EB”

* 91BD-

. D1C0”
. o1cze

S o1c4-
v

C 01cA

POLLT

=

ED 72
QZ&2-

31 0zéE”

oo
ES
b3
C3
FZ
FD 22
D2&E-
ED 37

32

ES

ED 7E
023C”

01 0000
Sa DIT7T
EF

El 34

-
—- ..

EF
=0 40
2607
=0 42
ZA

b=

.
2l

CE EF

22 02AFC

L

ZE
i

20 D3

0

N

o 0
.}

o

[N
T}

A 01747

FE E¥
20 Oél

22 0L&47

22 Q2&DY

" FE DD

20 04

2 02&A7

DZEF -

[
N

QOZ&s
00247

Q02463
QOIZ&T
00270
QOZ71
00272
Q03I7=

U0Z74

QOZ7S
Q0276
Q0277

00278
002779
00Z20
00221

RS S T

-

uo-uq
00224
D0ZE

DOZ24
00237

Q02E3

s ot fo?

Q0237
QOZ?0
00271
00292
D023
2024
00293
00296
RDOZF7
Q02P3
o0ZPE
Q0300
203201
QO20Z
00202
003204
00205
00304
00307
003202
00209
00310
00211
00312
Q0213
00314
Q0315
Q0214
00z17

; RESAVE USER"S REGISTERS
LD (REGSF), SP ; SAVE UZER"T P
LD ZF, REGSF
PIlIEH IX i SAVE USER"S REGS
PUSH HL
PUSH DE
PUIZH BC
FLISH AF
LD (REGIY), IV
LD Al
LD (REGI), A i BAVE USER-S I RES
LD SP, (STEPT) ;i RESTIRE HOST 3 =@
i CHECE IF INSTRUCTION WAS A REFEATER (OTIR BT )y, IF
i 30 ADJUST THE R-REGISTER ACCORDINGLY.
LD BC, 00
LD HL, (REFT) i CHECE FOR ZIE=D
CP A i CLEAR CARRY FLAG
ADC HL., BC
R s vyl i IF NOT ZZR0, JUmMpP
cP A i ZERQ CARRY FLAG
LD BEC, {REGELC)
SBC HL, BC i # TIME:D EASCiTED
LD A, (REGR) ; GET REGR
SUB L i DECREMENT IT
INC A i ADD 1 (IT GET:S
i RE-DECAREMENTEL
i AT DX
RES 7. A ; ZERQ THE M:IE
LD (REGR), A
DoOG: LD HL, (REG) i SET ZAVED AEG
LD A0
P H i 1% HIGH BYTE SMETY ™
JR NZ, 0O i IF NOT Jume
P L ;i IS LOW BYTE EMRTY?
JR Z,Dx i IF =20 DIONE
; RESTORE REGIZTERS WHICH MAY HAVE BEEN MODIFIED
DO: LD A, (WORK) i GET SIM-INSTR
cP OE? i WAS IT JP(HL)?
JR NZ. Dt i IF NDT JUMP
LD {REGHL ), HL ; REFPLACE RES
LD (REGFC), HL » UPDATE REGFC
Dt [ 4 onD i WAS IT PRI
<SR NZ, Dz i IF NOT JimME



|
H

KINMINE

o N R N

- b
0 R Can
I

-
‘.
Mt

-

YR

Y | I S

00312
D0E1¥

e e g
23 QLsb

22 0ZeDr

DODZO

e
—"

A OIEF

L

IE BT

- T A

B R )

£1

Tt Q0240
1 Q0E4a1
Ty 00342
o9 00347

0044
00345
GOI4e
003247
zr =B 202432

20347

HUBFD
0035 )

QOISI

1rooIs0T 00IS3
L0354
20355
ON254
Q0257
13 Q025
Zz 0037
=23 QO340
OE Q& 002461
EL BO 003262
1 02507 Q03243
13 Q0244
1z Q0ZED
0E Ok O0ZE4
ED EO 00z47
13 4 002a3

=XX:

|3

)

(REGTIA ), HL
(REGFC Y. HL

OFD
NZ,DZ 3

(REGIY)Y, ML
(REGFZ), HL

(3THFT), ZF
SP, (REGEF)

DE
HL
P, (3THEFT)

-

X REIITTER &b
A, (REGRY

A

7. A

(REGRY. A

HL

DE

-BC

AF

’

REFLACE RES
IUFDATE REGFC

was IT JR(IV)Y
IF NOT JUMF

REFLACE REC
UFDATE REZFC
WAS CALL

SET USER ZF

STRIP TOF WVALUE

PUSH RETLRN ADLRESE

RETIURN

i

i

i

GET OLD R VALGE
DECREMENT I

FUT R BALK

ECTION HANDLES THE ALTERNATE REGIZTER 3ET

L
LD

LD

i

-

JR

LD
(MY
LD
LDIR
INC
INC
INC
INC
LD
LDIR
LD
INC
INC
LD
LDIR
JR

HL, (ARAF?
DE. (REGAF

(XRAF Y, DE

(REGAF», HL
03

DE, TEMF
HL, XREC
RBC, A

DE
oE
HL
HL
C. 6

HL, TEMF
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00367 ;.
003270 ; HANDLES JP CC'S WHEN JUMP WAS NOT TAKEN

QEIe” ES 00371 CAUGHT: PUSH ML i REPLACE REGFLC
DIIZNTOZA Q2L 0037Z LD ML, (OLDFC) i WITH ITS MON-JiME
Q2207 22 0240 00373 LD (REGFC), HL i VALUE
QEIF g1 00374 POP HL
DII0° L9 Q0375 RET
003746
D221 Q0277 OLDPC: DEFsS Z
Q22T 00 00 00 Q03273 ZIERD: DEFB 00, 00, 00, Q0. D0, 00, 00
02267 Q0 00 QO
Q97 Q0
DZZA- 00379 LEN: DEFS 1
D2ZZE 00330 SAVE: DEFS 1
QIZCT 003281 =TKPT: DEFS 2
QDIZE” 00382 PREZAV: DEFS b i PREVIOUIZ REG AREA
D44~ 0032&83 USERHL: LDEFS Z
DZas” 00224 UZERIX:. LDEFE Z
DzZ4s 00233 UIEZTH. DEFS 3
Q224G 00zZ36 USERIY: DEFS 3
OZ20- 00337 TEMF: DEFS 6
QZTA 00Z22 XRAF: DEFS 2
Qa3 00329 ARBC: DEFS 2
23R 00370 ARDE: DEFS 2
QRS0 Q0391 XRHL: DEFS 2
DITES 00392 REGSAV: DEFS 0 i USER REGIZTER ZAVE AREAS
DZSES Q03?3 REGAF: DEFS 0
QETE Q0224 REGF: DEFS 1
OZ5F~ 002%S REGA: DEFS 1
QZ&0 - 00394 REGBC: DEFS 0
QZ&607 00397 REGL: DEFS 1
2417 00378 REGE: DEFS 1
QZAZ7 0037 REGLE: DEFS 0
DIEZ” 00400 REGE: DEFS 1
DLEZ 00401 REGD: DEF3 1
DEELT 20402 REGHL: DEFS Q
PR 0403 REGL: DEFZ 1
DILE 00404 REGH: DEFS 1
DIAb 00405 REGIX: ©DEFS 2
OIsz 00404 REGEP:. DEFS 2
DIEA 00407 REGI: DEFZ 1
OZLE 004035 REGIY: DEFS 2
OZ6D 0040% REGPC: DEFS z
O2&F 00410 REGR: DEFS 1
Q270" 00411 REG: DEFS 2
Q2727 00412 REPT: DEFS 2

00413 END
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