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TASMON e MONITOR PROGRAM FOR THE TRS-80

With TASMON (The Alternate Source's Monitor), memory may the
examined/modified and machine lanpumrge programa executed. Machine
language programs may he run in real time, single step or slow motion.
Your Z-R0 repisters way be examined/modified. They are continuously
dieplayed in the upper right part of the screen. Three different
memory dumps can be displayed on the left side of the sacreen while
executing any TASMON command on the right aide of the .acreen. VFemory
can bea disassemhled and routed to disk or tape as an Fditor/Assembler
source file with 1lahels generated for pertinent addresses. SYSTEM
tapes and machine languapge disk files can he read in and written out.

TASMON FORMATS AND CONVENTIONS
A1l numhers displayed by TASMON are hex unless othervise noted.
In all examples given below, user inputs are underlined.

The veraion of TASMON on the dietributed diskette or tape loads in
memory from 6000-7FFF with an entry point of 6000. -

There is alsc a short machine lanpguape program titled “TEST/CMD" which
is uood in the sesnions discussed at the end of this manual.

For the moat part, TASMON uses single letter commands and the FNTER key
18 not needed. The FREAK key may he depresaed at any time to exit a

command (except when writing/loading files to/from disk or tape). The
LEFT ARROW does not backaspace the cursor (unless 1inputting a file name)
80 hit the BREAK key and reenter the command if a mistake is made.

When a four or two digit number is being input, any and all hndfng
zeros must he entered.

TASMOR uses its own keyboard, video and printer routines. If a key is
held down, after a pause it will start repeating. The video display
supports upper/lower case. If no 1lower caase mod is installed, all
lower case characters are converted to upper case.

When TASMON is entered, the user's stack pointer 1s set at 41FE. The

user may change it as needed provided it does not interfere with
TASMON. i

The register display appears on the the right eide of the screen in
this format:

CALL  01C9
. IX 5208 I P29A
AF' E23A  BC® 1530




DE® O6FA HL' BCO9
AT 0044 BC 02RA
DF D9RO HL 3DF5
SP 41F4 PC A000
-Z---P--  (HL) FF

The top line is the Zilog disassembled mnemonic of the inatruction
pointed to by the PC register (8000 in this case). The four digit hex
number following each register pair is the current value of that
register pair. The last line of the display is the status of the Z—ﬂe
flags (P register).. A "-" indicates that the bit ies cleared. The "FF
following “(HL)" is the value found at the current address of HL. In
this case “"FF" is at memory location 3DFS. All user inputs are done on
the eight lines below the register display.

MEMORY USAGE

TASHOR uses approximately 8K of memory. Somwe ROM routines are used to
decrease program sire. No RAM outside of TASMON is used with the

‘ exception of the symbol table when disassembling to diek or tape and
the user‘s screen memory when ueing the KEFP SCREEN command.

LOADING AND REENTERING TASMON

Yor executing the ﬁrogrln from disk, type the following from D031

TASMON
The Z-80 registers and the right arrow user prompt will be displayed.

To load a tape version of TASMON type:

>SYSTEM
*? TASMON

b 4 Z(ENTER)

The display will be the same as with the disk version.

If TASMON is exited for some reason there are two ways to reenter the
monitors

1) Go to BASIC and type:

>SYSTEM
' #7 /etart addreas

where “start addresa” is
was located in memory.

the decimal starting address of where TASMON

2) With a DO3 eystem enter:DEBUG and type:

2

G start address
S BLArt address

vhere “start address”™ is the hex starting address of where TASNON was
located in memory.

When TASMON is reentered in thia manner the user's registers are not
changed. However, any breakpointe that were set are cleared.
EXITING TASMON

The “E" or FXIT command 1s used to leave TASMON. To oxecute this
command enters ’

E <ENTER>

The ENTFR key needs to he pressed as a safety precaution to prevent
exiting the monitor unexpectedly. Do not EXIT when diak drives are

© turning or the computer will lock up.

TASMON COMMANDS

The following s a list of TASMON's commande and the ror;at wvith which
they are entered.

REPLACE REGISTERS

The RFEPLACE command changes any of the Z-80 regiaters. To uae the
command preas "R”, the first letter of the register pair to be changed
(the second 1letter ia also required for IX and IY), and the new four
digit register Vvalue. An apoastrophe is typed after the register pair

name if the secondary set is to be changed. The ¢
follows: 89/ ¢ display will appear as

R HL 09AF set KL to O9AF
R AF' 2044 Bet AF' to 2044

MODIFY MEMORY

The Modify memory command allows the user to change the contents of
RAM. To execute the command press "M", an "A" or "H® (for modification
to be In ASCII or hex mode) followed by the address to modify. If the

ENTER key is depressed for the address to modif th
e current PC
address is used for the starting modification nddrooa{' ot

The ASCII modification mode accepts single character ASCII values and
Places them in the addressea being modified. The only control code
recognized is the carriage return. The hax mode Pute two digit hex”



values {nto an address. The current contsnts of the modification
address will be dimplayocd in the format:

ADDRFESS ASCII HEX !

»

Vhere "ADDRERS® is the memory address bdeing modified, "ASCII"™ 1s the
ASCIT value of the hyte at "APPRFSS" (only. displayed if the value is
between 20-7F) and "HFX” 1s the hex value of the byte.

To change the contentas of ADDPRESS, type in s new two digit hex value or
one ASCII character depending on which ‘modification mode was selected.
The up arrov will leave the current address unmodified and move up in
mamory one byte. The down arrow will move down in memory one hyte. To
exit, hit the PREAK key. A typical display ie: .

Hex modify mode, address 1s 707P,
ASCII value of byte at that address

is "C", the hex valum is 43 and the
byte was changed to AF.

Move up one byte

Fxit modify mode Y-

K H TOTF C 43 AE

7080 62 CUP_ARROW>
TOTP AR (BREAK)

MEMORY DUMPS

There are three memory dumps in TASMON:
1) Hexadecimal dump
2) ASCII dump
3) Disassembled dump

All three dumps are initiated by presaing the appropriate command key
folloved by e four digit hex value where the dump is to etart.
Pressing the FENTER key 1instead of the four digit starting value causen
the dump to begin at the current PC register. The screen will clear

and 15 lines of the dump will he displayed.

Pressing the SPACE PAR at this point causes the next 15 1lines to be
displayed. The DOWN ARROW {s used to display the next line. Pressing
the "-" key causes the display to move back in memory 15 lines (7RH'
bytes with ASCII and Hex dumps, 15 4instructions with dimassembler).
Holding down any of these command keys will cause them to repeat.
Pressing the BREAK key, as always, returns control to command mode.

HEX DUMP

The hex dump will di-plai the hexadecimal values of memory starting
with the address entered. For example:

K 5200 .
will cause this type of display to appear on fifteen lines:

.

5200 45 AP 20 OF C3 DD 00 FD :
5208 34 AR FF FF Q9 83 FA 00

The 5200 is the addreos and 45 is located tharo} 5201 holds AP, ot;.

ASCII DUMP

The ASCII dump will display 20-7F values as the appro riat
e ASCII
character. All other values are dieplayed in hex. Porpzxaﬁpla:

A FoOC
will cause this type of display on fifteen lines:
FOOC T H F00 O3 B O Y

DISASSEMBLED DUMP

The Nisassembled dump will display memory in Zilog mne ;
monics.
dump makes reading programs much easier. Por .lﬂlpl.l‘ Tis

D 0000

will cause the acreen to cl
yiL ear and fifteen lines like the following to

0000 FE DI
0001 AP XOR A
0002 C37406 JP 0674

Relative jump addresses are dis
played giving their destinati ad
(1ike an absolute Jump) instead of a relative offaet. on afdress

Illegal instructions are disasnenbled with "DEFB h” .as - the instruction

where "h" {s the offending byte. For exanmplet .
8000 CB DEFB CB
8001 3007 JR RC,800A

DISASSEMBLED LISTING TO PRINTER

The "P" or PRINT command 1m used to route disassendl

Todrun this command preas. "P", the starting address of’t:: ;::pp:i:t:;;

:grigﬁ agg:eo: of the dump. The disassexrbly is aleo echoed on the

oer ‘If‘ esing the BREAK key at any time will cause printing to
P this command 1a executed and the printer 1s not read

control returns to TASMON with nothing printed. Por examples T

P 0000 00F0 Disasseable to the printer starting at




Bt N
@

0000 and ending at DOPO.

DUMP SCREEN CONTENTS TO PRINTER

4 .
Pressing the “*" key while TASMON is waiting for keyboard input (except.

vhen a file name 1is heing entered) will cause the current screen
display to be sent to the printer. If the printer is not ready at the
time the “*" ie pressed, nothing 1s printed and control returns to

TASMON. Graphics characters are printed as periods.
, . .

SUM/SUBTRACT HEX VALUES

This command will either sum or subtract two four diglt hex values.
Press "S" and two valuea followed by a "+ for sum or a “-" for
subtract. The second value is added to or subtraoted from the first.
For example:

FIND CONSECUTIVE BYTES IN MEMORY

The find command will locate positiona in memory where from 1 to 4 user
specified two digit hex digits occur. ’

To run the command press "F", the starting address of the search and
from | to 4 two digit search bytes. If less than 4 bytes are lnpgtz
the FNTER key must be depressed to start the search. Preseing 'F

followed by ENTER will find the next occurance of the last search key
entered.

The address where the hytes wers found is printed after the command
line. If no value 1is printed, there were no more occurances of the

search key in memory. For example:

¥ 0000 AF 54 <ENTER) 4176 find where AF 54 resides in
- - memory starting at 0000. First

occurance waa at 4176

P <ERTER> 87FE find next occurance of AF 54.
- Pound to be at BTFF

P <ENTER> no value printed so no more
- occurances

NOTB: the PIND command will always locate at least one occurance of
the search key since the search key is stored in TASMOR.

R

ZERO A BLOCK OF MEMORY

The "%2° or ZFRO MEMORY command is usad to set a hlock of memory to some
value. To execute ZFRO MEMORY, press the "Z" key, a starting address,
an ending address and a two digit hex value to he written into the
block. For example:

2 FOOO0 FO50 54 will set memory from FOOO through
) F050 to 54.
2 FO00 FO50 00 will set memory from POOO through
FO50 to 00. -

SKIP OR BACK UP ONE INSTRUCTION

To move the usar's PC regléter to the next instruction without
executing the current instruction press the RIGHT ARROW key. To move
back to the previous inmtruction press the LEFT ARROW key. These

commande allow an instruction to be easily repeated or skipped. For
example: '

If the user's PC register holds R000 and the following code is in
nemory: :

TFFD 2110F0 LD HL,FO1D
8000 110000 LD DE, 0000
8003 (38392 Jp 9283

Pressing the LEFT ARROW would move the PC regiater heck one instruction
or to TFFD. Pressing the RIGHT ARROW would skip the instruction at
8000 and move PC to B0O3.

HSER ROUTINE .

This command is undefined by TASMON. It allows the user to define a
routine to be executed by pressing the "U” key. If the “U" key is
pressed without a user routine present nothing happena. To put a user
routine in place, TASMON must be changed via the MODIFY MFMORY coumand
80 it will Jjump to the routine. The first step 1is to find where in

memory to modify. TASMON checka for . ¢
of code: 8 with the following type
CP ‘u’
JP 2,ADDRFSS

To patch in a user routine the address at "ADDRESS" must be changed to -
the entry address of the user‘s routine. To find where to modify enter
the following:

F 6000 FE 55 CA <ENTER. 6085

The PIND commend éuat found the first occurance of the menu select
roytine for the “U” key. The 6000 address should be substituted with

7




the etarting address of TASMON (6000 in this case). The FE 55 is a "CP
‘U'" 2-80 instruction, eand the CA is the first byte of the "JP
Z,ADDRESS" instruction.

To patch the user routine in place, MODIFY MFMORY in hex at three plus
the address returned by FIND (this is the jump addresa). WNow type 1n
the entry address of the user routine in Z-R0 format (LSP first, WMSB

last).

The patched version of TASMON can be written to diek or tape. Refer to
the WRITF command discussed below for instructions on how to do so.

%o return from the user routine to TASMON simply do & 7-RO “RFT"
fnstruction (assuming the stack pointer has not changed). .

The USFR function will be supported by various routines in the future.
]

CLEAR SCREEN |

The clear screen command will clear the video display and redisplay the
2-80 registers. To execute this command press the CLFAR key.

RELOCATE AND MOVE MEMORY .

The RFLOCATE command allows a machine language program to bhe woved from
one location to another. A1l necessary Jjumps and loads within the
range of relocation are changed., This command can he used to move
TASMOR from one location to snother. RFLOCATE can move many other
machine language programs to new execution addreases.

To RFLOCATE memory, press an "X" followed bty the etarting point of the
move, the ending point of the move and the starting address of where
the code is to be moved to. RELOCATIOM takes about 6 seconda per 4K of
menory moved. .

Suppose a program vas Joaded in memory from B0OOO to 9FFF and we want to
move it to FOOO to PFFF. The command flow would go like thiss

X 8000 9FFF EOOO RELOCATE from B0OO to 9OFFF
- and move it to EOOO

ROTE: The RELOCATE command will function correctly 1if code 1is
overlapped. However, it will not allow TASMOR to be overlapped while

relocating.

Yor example, if a program resides from 8000 to 9FFF and 1is relocated to
s new starting address of 9000, the relocated code will reside from
9000-AFFF. The relocated version overlaps the origin memory block of
8000 to Orrr. This type of relocation will work with all programs

except TASMON.

.

A problem can occur when relocating. P

following code was in memory: ¢ °F example, suppose the
8000 2100860 LD  BC,BOOON |

8003 CD6000 CALL O0060H

Supposs ve relocated memory from 8000 through BOFP
to POOO.
at FOOO would appear as follows: The code

E000 21000 LD BC,OFO0OH
E003 CD6O0O  CALL  OO6OH

If 8000 was a pointer to a text messa
#e, the change from B0O00 E000
;g:ld :: :or;;g;. but in this case the 8500 was a :ttll value oi::o the
ca [+] is a stall routine. The chan
effect doubles this astall. € [roR 000 to E00O in

There are other occurances of this type. Another is vhen a register

pair is loaded with, for example, the number of
bytes to read
disk file. 1If this number is changed the results cou{d o dieaoto:;::..

Fven with th
most Programa?ao two  potential problems, RELOCATE dooo. function with

MOVE A BLOCK OF MEMORY

To MOVE a block of memory from one. location to another use the “Y"
?ommand. The command parameters are the same as for the RELOCATE
Tatarting address, ending address and new starting address) command.
mhie command a&mply sopiee memory from one 1location to another. The
ove routine is "emart”™ enough to allow code to overlap. For example:

Y Y000 FO35 FOOO Move memory from rooo‘ through
= to P035 to ECOO




INPUT/OUTPUT

The author of TASMON chose ,to make the program's diek I/0 file oriented
rather than sector oriented as moat other monitors. This allows a disk
file to be loaded into RAM and then written back out as a SYSTEM tape.

LOADING SYSTEM TAPES AND CMD DISK FILES

To LOAD a SYSTEM tape into memory presa the "L key, a "T" (for tape),
and hit FNTER or a four digit offset value. . :

If the FENTER key is depressed, the module will load into memory
normally. If an offset value was entered, this value is added to the
load addresses of the tape and data is loaded at the new “address. -The
reason for this offset value is that tapes loading at addresses
4000-51FF will deatroy DOS. If DOS is not intact, TASMON can not write
or read disk files. 1If the 1load is offset so it does not interfere
with DOS, TASMON disk commands will function normally. For example:

L T <ENTER) Load a SYSTEM tape
I T 000 Load a SYSTEM tape and add 4000
to its load addresses.

The file name of the SYSTFM tape is displayed when loading.

To LOAD a CMD file from disk preas the "L" key, the "D" key signifying
disk, the FNTER key or a load offset and a filename. For example:

L D <FNTER> Load the file TEST/CMD into memory from disk

TESTZCHD °

After a module is 1loaded, the starting, ending and transfer addresses
are diaplayed in that order. A typical load display would bde:

L T <FNTFR)

FO00 FO35 FO10

The starting address of the module is POOO, the ending address is FO35
and the transfer address is FO10.

If a SYSTEM tape is offset, use the SUBTRACT command to figure where it
would normally load by subtracting the load offset from the starting,
ending and transfer addresses. If the module would interfer with DOS,
the user is left with two options:

1; Fnter the block move program given below
2) Relocate the program

The block move program discussed here will oreate a module like those

N\
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made with Apparat’s LMOFFSET. This code vill move the module to 1{ita
correct atarting addreas and start 1t running. To enter this sppendage
program MODIPY MEMORY in hex mode starting ' one byte after the ending
address of the module Just loaded. !

The block move program appears as follows:

21 xx xx LD  HL,starting address

1t yy yy LD  DE,starting address - offset

o1 zz £z LD  BC,ending address - starting sddress +1
ED RO LDIR

C3 tt tt JP  transfer address - offset

An example of this procedure would be as followss

L T 2000
8350 6BFA 6500

A SYSTFM tape was loaded with an offset of 2000. The starting address
fs 6350, the ending address 1s 6BFA and the tranafer address is 6500.
Subtracting the offset of ,2000 from these values glves 4350, 4BFA and
4500, which would interfere with DOS (DOS's high memory - address is
51??’. The following bytes would be entered aa the appendage program

starting at 6BFB, or one byte after the ending sddress of the example
tape, with the MODIFY MENMORY comaands : P

21 50 63 11 50 43 01 71 09 ED BO C3 00 45
In 2-80 Bnemonics, the program is:

LD HL,6350
LD DE, 4350
Lb BC,0971
LDIR

Jp 4500

Notice that "xx", “yy©, "ex”, and “tt" where substituted by the'
approgrigte values. In thia case 6350 for "xx%, 4350 for “yy®, 0971
for "zz and‘4500 for "tt." Also note that the addresses are ente}od
in 2-80 format - LSB firet, MSB second (i.e. 4350 1a entered as 50 43).

The starting, ending and transfer addressea of the loaded SYSTEM tape
and the appendage program are 6350, 6C0O8 and 6BFP respectively. The
atarting address 1s the same since no code waa added to the beginning
of the program. The new ending address is the original ending address
zlu: fthe ::nath ?f the appendage program (6BFA + OOOE or 6C08). The
ransfer address ie changed so 1t exscutes the appen

inatead of the 1loaded SYSTEM tape (the appendage prozrn-d:::l g::;r::
the loaded progrem after the move is through). Since the block move

‘appendage program starts et 6BFB, the transfer sddress ie also 6BFB.




The second option of relocating the program may not slways work for
reasons discumssed under RELOCATE.

The module loaded ahbove will be used as an example of this procedure.
The starting, ending and transfer addresses were 6350, ABFA and R500
respectively.

The first step 1a to block move the module from its offset location to
1ts normal executing location. In this case the module is located from
6350 to 6BFA and should be at 4350 to 4FFA. These numbers are figured
by subtracting the 1load offset from the offset satarting, ending and
transfer addresnes. In this case the 4350 inm derlved by mubtracting
2000 from 6350, ete. The "Y" block move is wused move the propram to
{ts normal addresses as follows: :

Y 6350 6RFA 4150 move memory from 6350 through GRFA
- - to memory starting at 4350

Nov the program is at its normal erecution Jocation, 4350 through 4BFA.
7OS has aleo been overwritten so all TASMON disk commands Aare now
disabled.

Novw the RFLOCATE command can be ,used to move thes program up to higz
memory and change all necessary instructions of the program so it vilt
run at high memory. Suppose we wanted to move it s0 1t would start a
7350. The "X" command would be used as follows:

h
X 4350 4BFA 7350 relocate memory from 4350 througl
142 4RFA to memory, starting at 7350

. try address can be
Now the progras reaides at 7350 through TBFA. The en

found by zddtng the relocate offset to the originsl ertry address. In
this case the relocate offset is 3000 (7350 - 4350) and the original
entry address is 4500 which gives a new entry address of 7500.

To verify that the relocated version of the program functions
correctly, type the following:

¢ 7500 Start execution at 7500 ("G" is discussed
- below)

tten back out to
th located version of the progras is to be wri

:{ek .p::aa the RESET button to reboot DOS and write the file out  as
deuc;ibed in the WRITE command inatructions. The starting, ending ugg
transfer addresses of the relocated version are 7450, TBFA and 75

respectively.

hen moved by this
t all programs will function correctly v
::::;a:?t ::on a przgrAl is found not to work when relocated, use the

block move technique descrihed above.

VIEW A FILE

The VIFW command is similiar to the LOAD command in that it returns the
starting, ending and tranafer addresses of a disk or tepe file, except -
the VIEW command does not load the file into wemory.

To execute the VIFW command press "“V" and @ "T" for tape or "D" for
disk. If tape wan selected no other parameters are entered. If diek
was selected a file name must be entered. For example:

vyon
CHESS/CMD
7000 AFA3 7535

The file "CHESS/CMD"™ wan VIFWed from disk. The atarting, ending and
transfer addresses were found to be 7000, BPA3 and 7535 respectively.
Memory from 7670 to RFAJ was not modified however.

NOTF: it is good practice to VIFW a file hefbre LOANiIng it to verify
the module will not load over TASMON. . :

WRITING OUT A SYSTEM TAPE OR CMD DISK FILE

To write a file out press "W" (for WRITE) followed by a "T" for tape or
a "D" for disk. The starting, ending and entry addresses are entered
next in that order. Lastly, tho filename is entered, up to six
characters for tape or a DOS filename for diesk. When entering a file
name the SHIFT BACKSPACE does not function. The BACKSPACE must be
repeatedly pressed or held down to get to the beginning of the line.

If the above block move example was to be written to disk the following
wvould be keyed in:

¥ D 6350 6C08 6BFB Write to disk starting at 6350, -
PILEZCHD ending at 6C08 with an entry of
‘ 6BFB. Use the file name
“"PILE/CMD"

DISASSEMBLED OUTPUT TO DISK OR TAPE

The OUTPUT command will disassemble to disk or tape as an
Editor/Aenembler source file. The code sent to disk or tape 1is also
echoed on the screen. To execute this command press the “0° key (for
OUTPUT), a "D" for diesk or "T" for tape, the starting, ending and.
transfer addresses of the dump. A filename is also entered.

A symbol table is generated by TASMON to ease the resding of the dump.
The symbols are created for all 16 bit addresses between the starting
and ending addresses specified. This table starte at the high memory



pointer located at 4049-404A and builds downward in memory. If there
is a program running in high memory -make sure this pointer 1is set to
such a value that the program will be protected. If TASMON ia moved to
high memory there will be about 100 bytes free for the symbol table.
The symbol table uses two bytes per label. If large amounts of memory
are being disasseabled, there could be a pause of several meconds while
the symbol table is being generated.

The starting address given will be used as the address of .the ORG
pseudo-op. The ending address is simply where output will halt. The
tranafer address is the address placed on the FND pseudo-op.

Any text messages dumped to disk will be sent as Z-80 instructions.
Therefore, somes work may be required by the user to generate the proper
source code in this case. - .

The source is written out with 1ine numbers of 00000. Tharefore, the
first command executed from Editor/Assembler after the source hl.‘ been
loaded in would be RENUMBER (i.e. N 190,10).

~
The command format goes as folloyaz

0 D Foo0 ro3s roio Output to disk starting at FOOO,
- ending at FO35, and entry address
of FO10.

TEST/ASH Use the file name "TEST/ASK"

- tion
The symbols TASMON generates are eimply the address in ques
preceeded by a "Z". For example, a typical label would be:

Z0046H CALL Z002BH

d
Bad bols can be generated in some inatances where text messages an
-tallaiz counter velues sre used. For example, if the following code
vas in memoryi

8000 2%
8001 00
8002 1»
8003 10
8004 ¥D

text
The bytes at 8000 and 8001 could be the last two bytes of a
leau::o. The ipatruction at 8002 is a RRA. The inatruction at 8003 ise
a DIJRZ and the offset at 8004 refers back to 8002. Howvever, when this
code is disassembled out it would appear as followas

LD HL, 1 FOOH
DJKRZ Z8002H

® b tion at 8002 wvas
The bol "ZB8002H" 18 never defined since the 1inatruc o
lncozzzctly disassembled as the most significant byte of the “LD HL,un
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‘NOTE:  Care should be taken 60 that breakpointe do not overlap.

instrdctlon at 9000. The solution for this problem is to change the
symbol "ZA0O2H" to the address “ROO2H". The mource code will atill
appear incorrect but reassemhling the source will give correct results.

NOTE: 1f a disk error ever occurs with TASMON, an error mossage and
the TRSDOS error code (in her) is printed. Refer to appendix A at the
end of thie manual for a list of error mesoages.

HREAKPOINTS

TASMON pives the uaser control over 9 breakpoints. A breakpoint allows
a machine 1languape program to be stopped at a predetermined spot and
tranafer control back to TASMON. For example, if a breakpoint was set
*at B000 and the user's program executed the instruction at thie
addrena, control would be returned to TASMON.

Breakpoints are labeled 1-9. A three byte breakpoint (CALL nn) 1s used
to intercept the user's program.

One unique feature of TASMON is that the nunmber of times a breakpoint
is executed before halting may be set for each breakpoint.

. SET AND INSPLAY BREAKPOINTS

To set a breakpoint press "B" followed by the breakpoint number (1-9)
and a four digit value. Breakpoints may be placed anywhers in memory,
RAM or ROM, Breakpoints in ROM will not function when using the GO
comnand (discussed below), but they do. work when using the TRACE
command. TASMON aets a breakpoint to 0000 in order to clear 1t.

To diaplay the breakpoints press "B” and hit FNTER. Three rows of
three aets of 4 and 2 digit hex values will be printed. These

correapond to the values and number of executions for breakpoints {, 2,
3, etc. For example:

B 8 B09FR sets breakpoint 8 to BO9E
B <ENTER> displays all hreakpoints

41F3 01 0000 01 0000 Of
76802 01 0000 01 0000 Of
0000 01 BOIE 18 0000 Of

Breakpoint 1 is set at 41F3 and the execution nuaober ias 1, breakpoint. 4
is cet at 7802 and the execution number is 1, breakpoint 8 is set at
809E and the exescution number is 18, and all others are cleared.

Yor
example, breakpoints muat differ in address by at least three to

is




function correctly. Suppose a breakpoint is set at RO00 and another at
RAOO1 . They will not function correctly nince the three byte
breakpoints will overlap (R000-8002 and 8001-8003):

Brkpnt 1 Brkpnt 2
8000 CALL

ROO1 lsb CALL
8002 ~ mab 18b
8003 mnb

SET NUMBER OF EXECUTIONS BEFORE BREAK

The "N" or “Number of exascutions before break”™ command allows netting
the number of times a breakpoint is executed before the breakpoint is
acknowledged. The default value is 01. This means execution will halt
if the breakpoint is executed 1 time. .

The formats of the command are:

Nanh Set the number of executions for breakpoint n

-t to "h" (a value from 0O-FF where 00 is 256
decimal).

NI Set the number of executions for all breakpoints

to 01 (or the normal number of executions).

N (ENTER> Set all breakpoints back to their set values.
- This value will be Ot unless changed by the
"N n h" command.

The number of executions value 1is uased only by the TRACE and GO
commands {bhdth discussed below), not by the single steppers. The value
i{a decremented each time the breakpoint 1is executed. Vhen this val:o
reaches zero, execution halts and all execution numb:rn are reset ho
their original values (01 unless changed by the "N n h command ). The
"N CENTER>" command will also reset the values. .

the exacution number
t users probably will not use this command. If

::.lef: atPOl, breakpoints will function as with any other wmonitor
progran.

CLEAR BREAKPOINTS

c" lowed by the breskpoint
clear a single breskpoint press “C" fol ove
::lﬁor (1-9). To oclear all breakpoints type "C” followed by ENTER.

For example:

will oler breakpoint 1.

c1
€ (ENTER will clear all breakpoints.
\ 16

INSTRUCTION STEP COMMANDS

There are two types of step commands in TASMON, manuel and sutomatic.
Fach wi]l atart at the location pointed to by the user’s PC register
and roturn control to TASYMON and display the registers. The PC
register should contain the execute addrens of the user's program.

SINGLFE STEP

There ara two types of mingle steppers in TASMON; )
1) otep next instruction with CALLs executed in full.
2) otep next instruction with CALLs stepped through.

The first type of single stepper will exccute one instruction with
CALLo executed in one step. To execute this command hit the DOWN ARROW
key. The user’s registers will be redisplayed upon return to TASMON.
If a breakpoint is net within a CALL eXecuted with this stepper, the
‘CALL will be executed only up to the point of the break. NOTE: a CALL
to RON will not halt at a breakpoint within the CALL with this stepper.

The second type of single atepper will execute one instruction with
CALLs stepped through one inatruction at a time. This command is
executed by preseing the "I" key. ) :

n

A unique feature of TASMON 1a that ROM instructione may be single
stepped by either type of single stepper. It is recommended that the
DOWN ARROW typs (CALLs executed in full) be used since some ROM
routines can take quite a while to execute.

SINGLE STEPPING RESTARTS

The Z-80 "RST" command 1s a special eingle byte CALL. RESTARTS may be
"stepped through® or “executed in full." The DOWN ARROW and "I" keys
are atill used to satep restarts, except the "J° or JUMP THROUCH
RESTARTS command 1is used to determine how they are handled. Ir
preaoing the “J” key displays a DOWN ARROW, restarts will be executed
in full. If presasing the "J" key displays an "I®, restarts will be
stepped through. For example:

I Step through restarts mode is on
| Execute restarts in full mode is on

el

The status of restart stepping has no effect on how CALLe are handled.

For example, CALLs can be stepped through while restarts are executed
in full.

17




%

TRACE COMMAND
The Trace command will continuously aingle step the user's program and
redisplay his registers. To invoke this command press the “T" key.
Next, enter the type of stepping deaired. A DOWN ARROW is used to
execute CALLs in full and an "I" for step through CALLs. For example:

TI starts TRACE with calls stepped through

The step rate can bhe varied from about 2 seconds per instruction to 15
inatructions per second by pressing the 0-7 keys while TRACE is
executing (7 is the fanteat atep rate). Everytime TRACE 1s entered the
step rate is reset to one instruction per second.

Trace execution ia halted by one of four ways:

1) One of the 9 user breakpoints is hit and the
execution number is decremented to gero.

2) The PRFAK key is depressed (control returns to
command mode{.

3) The SPACE BAR is depressed (execution pauses until
the SPACE BAR is depressed spain).

4) A "RET" instruction was executed while the "RETURN
BREAKPOINT" option was on.

At times the user starts stepping through a CALL. When all the
information needed is found, all the user wants to do is get out of the
call. The "RETURN PREAKPOINT" option i3 a way of getting out of the
CALL gquickly. By pressing the "R” keéy while tracing, the "RFTURN
BREAKPOINT™ option is turned on. When this option is on, the next Z-R0
"RFT" or "RFT ¢c” where the condition was met will halt TRACE
execution. This option 1s 1ike putting a "floating™ breaskpoint on
"RET" instructions. The only way to turn this option off 1is to erxit
and reenter TRACE.

TASMON allows tracing through ROM if .denlred (some of the routines take
quite a while to finish) and breakpoints 1in ROM are honored. Some
special conditions must be met for breakpointas in ROM to halt the

program however.

If a CALL is used and a breakpoint is set somewhere within the ROM
CALL, tracing with CALLs executed 4in full will not halt on the
breakpoint. Tracing with CALLs stepped through will halt if the
breakpoint is hit,

For breakpoints in ROM to function with the TRACE command, the address
of the breakpoint muast bhe - single stepped. When etepping through a
CALL, all instructions of the CALL are aingle stepped. When executing
CALLs in full, the CALL 1s exescuted in 1its entirety in one step.
Breskpoints cen not sctually be loaded into RON, only RAM. Therefore,

tracing with CALLs stepped through 1is Tequired to ho break
within CALLs to ROM. 9 nor breakpointe

GO COMMAND
The GO command will start the user's prog}an at full speed.

The only way to halt the user's program is for a breakpoint to be
executed until the execution number is decremented to sero.

Since breakpoints can not really be set in ROM, GO will not halt
execution in ROM. .

To use the GO command, press a "G" followed by either a hex value where
execution 1is to start or the ENTER key (execution starts at the user’s
PC register). For example:

8000 will start execution at 8000

]
@ <ENTFR> will start execution at the PC regiater.

To continue on from a breakpoint with CO do either of the follo-lncs'

1) Single step over the instruction where the break
occured. .

2) Clear the breakpoint where the break occured then use
the GO comrand to continue on.

One of theae two ateps {is required since GOing at & hreakpoint address
almply returns control to TASMON with none of the user's program
:;acutegi Sl:glo stepping over the f{natruction at the break address
an  allows the GO command to continue on normally until t
breakpoint is executed. 7 until the next

NOTF: More than one instruction may need to be sin

gle stepped since a
breakpoint uses three bytes. If (O execution is resumed in the middle
of a breakpoint results can be unpredictable.

If the number of executions for a break

point is amet greater than one
the GO command will execute part of the usear’s program at full apoc;
and single step part of it (eingle step enough of it to make sure
execution does not resume in the middle of s breakpoint). The BRFAK

key may be depressed to halt execution hil
hey ey while eingle otfpplnc ir

NOTE:s  TASMON does not allow an illegal 2-80 opcode to be single
etepped or traced. Pad code 4o disassembled as "DEFB h.” To run this
type of code, a breakpoint must be set after the instruotion and the GO

~command used to step it if so desired.
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KEEP SCREEN
A Y
TASMON uses columns 40 to 6% for 1{ts displays. However, some user
programs may also use thése 1locations. The "K® or "KEFP SCREFN"
command may be used to save the screen tefore TASFON affecta it. When
the "KEFP SCRFEN" option 1s enabled, the wuser’s last acreen will he
redisplayed before single stepping, tracing or GOing. On return fron
one of the stepping commanda the sacreen will be resaved. There are
four formats of the “K" command aas follows:

1) 5 atart address save screen at "start addresa”.
2) K (FNTFR) display user's screen

3) KY turn KEEP SCRFEN on

4) KX . turn KFEP SCREEN off

The firat option, "X start address”, is used to initialize the ¥EFP
SCREEN command. The four digit value "start address” is the satarting
address of a 1024 byte buffer in memory where the ueer's screen is to
be saved. When the location 13 entered the acreen memory is set to a
clear acreen of 1024 spaces (20H). - The ASCII option of the MODIFY
MFEMORY command may be used to set the screen to some initial condition.

The second option, “K <FNTFR2", will bring the user's saved screen back
to the video display and leave it there as long as the ENTFR key 1s
held down. This option allown for a quick review of the user's
display.

The third option, "X Y", is used to turn the KRFP SCRFEN option on.
Whenever a program is stepped with. this option on, the user’'s screen
will bhe redisplayed and saved continuously. TASMON will not affect the
user's screen st all.

The forth option, "K P", is used to turn the KFFP SCREFN option off.
The current saved acreen is not changed by turning the command off.

The screen buffer may be cleared by the “K start address” option or the
ZERO MEMORY command. Fxample inputs are:

X Frooo Set user's screeh buffer at FOOO-F3FF
- and clear the buffer (make it all spaces).

X <ENTER> Display the current saved screen.

KY Turn the KEEP SCREFN command on.

KN Turn the KEFP SCREFN command off.
. : . GENERAL COMMENTS

A commented 1isting of the source code is available from the suthor for
$15. The euthor's address is:

Bruce G. Hansen

220 Iris Street

Lansing, MI 48917

(517) 323-2260
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SINGLE STEPPING THROUGH BASIC

A poverful feature of TASMON is that the BASIC interpreter written by
Microsoft may be single stepped.

Thie allows a BASIC program to be entered from the keyboard and RUN.
TASMON will atep through the ROM routines of the BASIC interpreter to
perform these tasks.

NOTE: Disk BASIC seems to have problems when single atepping in the
manaer described below.

The firat atep 1is to get BASIC and TASMON co-resident in memory. This
can be done a few wayas:

One way is to enter LEVFL II BASIC and set a MFEMORY SIZF high enough to
protect TASMON. Next, 1load TASMON via the SYSTFM command. Since
TASMON takes sbout BK of memory, the memory sizes should be:

‘16K machine = 24575
32K machine = 40959
48K machine = 57343

Disk users can load TASMON from DOS and enter LEVEL II BASIC by’
pressing the BREAK key and RESFT button. Next, enter the MEMORY SIZE.

TASMON must be entered next. To do this type:

>3YSTFM

'5—Zntart address

Where “ptart address” is the starting addresa of TASNON.

The next step is 'to set a breakpoint at 41B2. This the address of a
CALL used by ROM to return to BASIC command mode. If thie breakpoint
ia" not set, any error from BASIC such as a SYNTAX or WISSING OPERAND
error will cause TASMON to be exited.

{r TASHON is over exited in this manner simply re-enter the monitor by
Yyping:

>SYSTFM

‘ ®? /otart address

The state of the 2-80 registers will remain unchanged. Therefore,
etepping can continue from where TASNON was exited.

RESTARTS must be set to "step through™ mode. Press the “J" key wumtil
this mode is enabled. The "step through®™ mode is on when am “I° 1s
displayed after the "J" pressed by the user. )

.



Now BASIC can he either single otepped via the DOWN ARROW key or "I"
key or TRACE mode.

If TRACF. mode is selected ' with CALLs executed in full and the "7" speed
option is selected {fasteat TRACE etep rate), BASIC will operate ahout
5000 times slower than normal.

If CALLs are stepped through, keyboard characters must be held down
until the keyboard driver routine used by BASIC scans through them.
After this there is a significant stall to eliminate keybounce at 0060.

For these reasons CALLs executed in full is recommended for atepping
BASIC.

The reeantry address of BA3IC is 1A19. Modify the PC register to this
address before stepping BASIC as follow: -

R PC 1A19

After TASMON has bdeen patched in, BASIC will function normally.

Some BASIC commands will not function correctly. For example, none of
the tape or disk input/output commands will function correctly.

The breakpoint at 41B2 will be executed each time the ENTER key 1s
pressed. This may be an irriation, but the breakpoint is required or
stepping BASIC will not function correctly.

Vhen the bdreakpoint at 41B2 is executed, simply continue tracing or
single stepping by pressing the appropriate command key(n) For
example, to continue with THACE mode type:

Tl

Pressing the BREAK key will exit BASIC and return to TASMON. To
continue etepping BASIC, eimply continue tracing or single stepping hy
pressing the appropriate command keys.

Refer to IESSION 6 for more information aend an example of single
stepping a BASIC program.

SAMPLE SESSIONS

The toliowing sample seseions are examples using TASMON's commands.
SESSION § - Load TASMON, relocate It 10 high memary and write it back out 10 disk.

The distributed version of TASMON loads from 6000-TFFF with an entry
point of 6000. By distributing . the program 4in this form, only one
version is needed for a 16K, 32K or 48K machine. However, the owner of
a 48K machine will probably want TASMON to run at high memory or
EOOO-FFFF. To do thie enter the following commands:

From DOS enter TASMON by typing:

TASMON

The Z-80 registers and user prompt will be displayed.

Next use the RELOCATE command to move the program to memory otnrtlnc at
EO0O. The format iss

X 6000 TFFF E00O which relocatLu memory from 6000-

TFFF to memory starting at E000.

Now TASMON resides at 6000-7FFF and at EOOO-FFFF. To eave the high
memory veraion to disk uese the WRITE command. The format is:

¥ D FNOO FFFF ECOO

HTASMON/CMD

Which dumps memory from FOOO-FFPF with a transfer address of EOOO to
disk with the file name “"HTASMON/CMD".

Whenever "HTASMOR® is typed in from DOS the high memory version of the
program will be executed.



SESSION 2 . Load Small System Software’s TARRICADE game program from tape,
relocate it to high memory and write it back out to dink.

1t ie assumed in this example that TASMOR resides in memory from
8000-9FFF.

To load BARRICADE enter the following commands

L T 2009 Load a SYSTEM tape with en of fset of 2000
350 G6DAF 6350 \

The offset of 2000 i{s needed since BARRICADE loads over DOs. The
startire, ending and transfer addresses Aare 6350, 6GD6F end 6350
reapectively.

The next step is to enter LEVEL II BASIC in a non-DOS environment. "To
do this hold down the BRFAK key and hit the RESFT button.

Now reenter TASMON by keying in the following:

>SYSTFM

*? 252768

Assuming TASMON starts at 8000H (327168
decimal). This addreas muat be the same am
the starting address of TASMON.

Nov block move the program back down to ite mormal execution location
with the BLOCK MOVE "I" command as followsn:
1 6350 6D6F 4350

The 4350 dgatination address was derived by subtraction the load offset
(2000) from the starting address (6350).

BARRICADE now resides at its normal addresses. To relocate it to
memory from 7350-7D6F enter the following:

X 4350 4D6F 7350

This will relocate memory from 4350-4D6F to memory starting at 7350.
As a result, a relocated high memory version of BARRICADE 1s at memory
from 7350-7D6F.  The entry address of the relocated module 1is 7350.
This is derived by adding the relocate of fset of 3000 (7350~4350) to
the normal entry address of 4350.

Now repnter DOS by hitting the RESET button agsin. To reenter TASMON
type in: ’

TASMON

The final step is to write tho' relocated version of the program to
disk. The WRITE command is used to accomplish this as follows:

i
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¥ D 7350 Th6F T350

BARRIC/CMD

Memory from 7350-TD6F was written to disk
M n under ¢
BARRIC/CMD” with an entry address of 7350. Fothe flle nase

To run the relocated voruion of BARRICADE ’
T e 505, type the file name of the new




SESSION 3 - Load a machine language file from disk and execule it by single stepping.
tracing snd going.

The short program used in this example appears as followst

00100 ORG SFOOH ;START OF P'ROGRAH

00110 - LD HL,TEXT . s START OF TEXT

00120 LOOP LD A, (ML) sGET A m'rr.‘ -

00130 INC HL 4 POINT TO NExT ]

00140 cP 0 {END OF MESSAGE?

00150 JR 7,,STOP ;Jlm.P IF END

00160 CALL 033AH sWRITE RITF -

00170 JR LOOP ;ch ANOTHER NG.

00180 STOP, JP STOP , sKEFP ON g:ﬁr ' N
00190 TEXT DEFM ‘THIS IS A TEST $TEXT MESS - X
00200 DFFR  ODH ;CARRIAGE RF

00210 DEFB 00 ;MESSAGE DRLIMITFR

00220 END 5FOOH {ENTRY POINT IS SFOO

. n the acreen. In
e of this program is to urtte'a message o
:::s z::zozho message 1s "THIS IS A TEST . For this sesaion TASMON 1:
apsumed to be in memory from 6000-TFFF end ;henghor;hprgirzzigtzzd
"TEST/CMD" . o dis
saved on disk under the file name T
:2;;.o:aTASHOI has both of these files on the master diskette with the
indicated load addresses.

The first step is to load the file into membry. The LOAD command is
used for this by keying ini

L D <FNTER>
TEST/CHD .
P00 5F20 SFO0

The file “PEST/CHD" loaded from 5F00-5F20 with an entry point of SF00.
The first time through the program we will simply single step it.

The firat step is to load the PC register with the starting address of
the program or 5700. Use the REPLACE command to do this:

R PC 5P00

To aid in viewing the progras, disassemble the program to the screen.
This is done by entering:

D 5F00

The first fifteen {nstructions of the g;gﬁ;s; witz Zthtzzia{:dcg:m:::

{de of the secreen. FKow hit the ey !
::::.. The disasseabled code and the 2~-R0 registers will be displayed
The screen should appear as follows:
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SFOO 21115F LD HL,5P13 LD HL,5F11
SFO3 TR Ln A, (ML) IX 4c4t IY 094C
SF04 23 INC HL AP' '4B43 BC’ 4353
SPO5 FFOO cP 00 DR AAS2 HL® OROA
5FOT 2805 JR Z,5FOF AP OOFF BC 4C44
SFO9 CPH3A03 CALL 0334 DE 4C48 HL AO70
SFOC 18F5 JR SF03 SP 41FE4 PC SFOO
SFOFE G30ESP Jp 5FOR SZIMPNC (HL) 4cC
SF11 54 Lp DH -

SF12 48 LD c,R

SF13 49 e,

5F14 5% LD n,F

SF15 2049 JR NZ,5F60

SF17 53 LD D,F

SF18 2041 JR NZ,5F5B

Notice that the labels used.in the source code have been changed to
.actual addresses, and the text message sppears as Z-80 instructions.

Hit the BREAK key to exit the DISASSEMBLE mode and reenter TASMON's
command mode. .

To seingle atep the instruction at the PC register or SFOO {which {8 a
LD HL,5F11) hit the DOWN ARROW or "I" key. The HL register pair will

now have 5F11 {n 1it, PC equalas S5FO03 and the instruction at SF03 (or PC) .
is LD A,(uL).

Single step this instruction. The A register will hold $4 or an ASCII
"T", the first character of the message. PC will now be 5F04. The
next inatruction is "INC HL". Single astep PC again. HL equala 5F12 or
the address of the next character of the message.

PC now holds 5F05. The instruction there is a CP 00. This instruction
checks for the end of the meanape which is a 00 byte. Single step this

instruction. Notice that the 2-R0 flags changed (the Z flag will not
be set because 54 does not equal 00).

The next {instruction is JR Z,5FOF which is where the progfnl Jumps 1f
the message is through being printed.

The next inntruction ia CALL O033A. PC pointas to this instruction by
holding 5F09. This is a ROM CALL to diaplay the character 4in the A
register on the &acreen. To single step this fnatruction hit the DOWN
ARROW key. If the "I" key 1is depressed the CALL will be atepped
through one instruction at a time. You may want to try this just to

see how ROM writes the character on the ecreen. The routine does take
some time to step through however.

After the byte ie displayed on the screen the program jumps up to get:
another character from the message. The procesas repeata until the
antire meansage is displayed at which time the program merely jumps upon -
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iteelf in an endless laop.

‘Singlo stepping thréugh the program hy hand can tske some time, but it

{s necessary when a program may have bugs present. The TRACE command
can be used to single step through a section of code at a higher rate
of speed while etill dieplaying the Z-BO registers.

Before running the TRACE command change the PC register back to the
atart of the progras by entering:

R PC 5F00

Now start TRACE by pressing the 7" key. Next hit the DOWN ARRO¥ key
to select tracing with CALLe executed in full. ) .

The program will single step at ahout one instruction per second.
Press the "4" key. RNotice that the program 1is executing a 1little
faster: The speed control keys are 0-7 where T 1s the fastest rate.

Press the BRFAK key after the entire messape has been printed. The
entire program was just traced through. Put suppose we want to gtop
the program every time it checks for the end of the message at SF0S (cp
00). To do this a RRFAKPOINT can be set. A breakpoint 1s analogous to
a BASIC STOP command.

Since we want to stop the program at 5F05, a breakpoint will be placed
there. To set a breakpoint type:

B 1 5F05 which sets breakpoint 1 at 5F05.

Now set the ;c register back to the atart of the program:
R PC 5F00

Start TRACE again by entering:

Tl

The program stopped when PC was 5F05 which was where our breakpoint: vas
set. Up to nine breakpoints can be set in this manner.

Suppoae)ve want to display the next five characters on the screen
without having breakpoint 1 halt execution before each character is

displayed.

%o do this the number of executions of breakpoint | must be set to 5 as
follows:

N1 05 Set nusber of executions for breakpoint 1 to 05.

Now continue tracing by enterings

Tl

The first five characters were
printed on the e
stopped at the breakpoint again. To clear that br'::;:l::dty;:: Frogras

c1 which clears breakpoint 1

If tracing is continued at th
BREAK key s deprossed. ie point execution will not halt until the

The CALL at SP09 appears as follows in RON:

033A PUSH DE
0338 CALL 0033
033F PUSH AF
g;ZP CALL 0348
2 LD 40
0345 POP :r A6).4
0346 POP DE
0347 ‘RET

Suppose we want to observe the registers for some reasom when PC is

033B. In order to observe th
ROM must be set. To do this Q:t'grosrll *¢ this point & breakpoint in

B 1 033B vhich sets breakpoint { at 0338

The number of execution for break
point 1 was previo
set this and every other execution number to of onto::I’ oot to 05. o

NI Initialize execution numbers to Of

Before tracfn( through the pr
boetrine of e e progras the PC register must be set to the

R PC 5F00
Breakpointa 1in ROM can only be "seen” by TASMON if the instruction

where the breakpoint’ is set 1
following code was present in RO;:GLH&]G sfopped.  Tor example, if the

1000 LD AS
1002 LD B,6
1004 RET

And a breakpoint vaé set at 1002
the b
only if the instruction at 1002 I;B .1n;{:‘:¥:;::arould hatt the progrea

If a CALL 1000 inatruction was executed the breakpoint would not halt

the program if CALLe were exec
uted in full (the instruct
wopld not be single stepped), but it would halt oxccntio:“:f‘gzhz: :225
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stepped through (each instruction of the CALL is oingle atepped).

Therefore, for this breakpoint to work on TRACF we muast specify CALLs

stepped through as follows:’

U §

am will halt vhen PC equals 033R. ' Suppose we want to step
B-0341 with CALLs executed {in full.
fter

The progr
through instructions residing at 033
To do this set another breakpoint at 0342, or one inatruction a

the CALL 03481
B2 0342 which eets breakpoint 2 at 0342

Now execute TRACE with CALLs executed in full: ; .

Tl

The program will halt at 0342 which was where our breakpoint was set.

If tracing was _continund with CALLs stepped through the breakpoint at
033B would halt the program. If CALLs are executed in full neither
breakpoint will not halt the prosram for reasons discuased above.

The third way of executing the user’'s program is the GO command. This
comnand will run the program at full speed. The only way to halt the
program when using GO is to hit a bhreakpoint. If we want to run the
entire program through at full apeed a hreakpoint should be set at
SFOE, or the ending inatruction of the propram. SFOF containa a JP
SFOE which is just an endless loop where the program jumpa after the
message is through being displayed. To set the hreakpoint enter:

B 3 5FOF which sets breakpoint 3 at SFOR

To start the program using the GO command key in:

G 310

screen inatantaneously and control
breakpoint at S5FOE was not set,
14 jump upon itself until

The measage should be printed on the
should be returned to TASMON. If the
execution would not cease and the program . wou

the RESET button was pressed.

——— . ——

SESSION 4 - 3
o t - Write the TEST/CMD program oul te disk as an Editor/ Assembler source

The "0" or OUTPUT command is used to accomplish this task.
The first step is to load “TEST/CXD" into memsory by entering:
L D CFNTER>

TEST/CMD
5FO0 5F20 SF00

Next, enter the OUTPUT command as follows:

0 D S5F00 5F20 SF00

TEST/ASM

The disassembly will be writtean out to disk with the file name TEST/ASK

starting at 5F00 and endin
Row oxie THSHON vy bayine 1ﬁ: at 5720 with a trlnofog address of 5F00.

E <ENTFR>

g::tsi;:em :111 reboot DOS.  Suppose you have Apparat’s or MISOSYS's

éurcnaaeaae: lers. If you do not have either, I highly recommend the

purchase E;A t?: :ISOiYS version called DISKMOD (which requires the
80 di .

cassette B/A s Yy Radio Shack) Enter the E/A by typing ita file

Next, load TEST/ASM with the “"LD"
D command of Editor/A
:;:ilia; command if using a different E/A). As stated pid:::::i.r gor
RENU;;gRanation :r the OUPUT command, the first coamand to ontai u:l.:
‘R command. TASMON writes out the file wit
00000 so this command is required. To do this ontorlh lne msbers of

which renumbers the prograa in inc
rem
10 vith a starting line numder of lOOtn‘. of

N 100,10

The source listing should be:

ggl?g ORG SFOOH

1 LD HL,ZSFItH
00120 Z5PO3H LD A, (HL)
00130 INC HL

00140 cpP OOH

00150 JR Z,725POEH
00160 CALL  033AH
00170 JR Z5FO3H ;
00180 Z5FOEH JP ZSFOEH
00190 Z5P11H 1D D,H
00200 LD Cc,B
00210 LD c,C-
00220 LD D,E
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00230 JR NZ,5F60H
00240 LD D,E
00250 JR NZ,SPSBH
00260 JR NZ,5FT0H
00270 LD B,L
00280 LD D,E
00290 - LD D, H
00300 DEC c

00310 NOP

00320 END SFOOH

Rotice that the source code hers is the same at the original source
code of “TEST/CMD" except that the labels are different and the text
message now appears as Z-80 instructions. Text measagce are generally
easy to convert from 7-80 instructions back to text. This is done by
converting the instructions to numbera. Anyone who has hand agasembled
a program has done this. The only problem exists when spaces are
present in the text. The code for a space 1s 20H, which also happens
to be the 72-80 instruction for a "JR NZ,e". The problem does not exist
in finding the sepace, but 1in finding the character after the space.
The character after the space is the index of the relative jump minus
two.

To determine the character after the space (or JR NZ) at line 00230 do
the following: '

Start counting instructiona starting at the last known addreas. In
this case the last knov address 48 SFi1  (or ZSF11H - TASMON simply puts
a "2" in front of the address when making it a label). Ry doing this
it 1is determined that the address of the JR NZ,5F60OH {natruction 1in
line 00230 is SF15. We add one to the 1laat known address because
instructions such ns "LD D,H” are only one byte long. However, if a
“JR NZ,e" instruction is encountered, two must be added to the addrens
since this instruction is two bytes long.

Now subtract 5F15 from 5F60 or more generally, oubtract the addreaa of
the jump instruction from the destination of the jump. The rennlt of
this subtraction in our case i3 4RH.

Now subtract two more from this value. This subraction ias neceapary
since the 1index of a relative jump is stored in memory ea the index
minus two. Subtracting two from ABH gives 49H, which is an ASCII "I".

The instructions such as "LDb C,B" must be convarted back to ASCII by
refering to the Z-80 instruction tables in a book such as Radio Shack's
TRS-80 ASSEMBLY LARGUAGE PROGRAMMING .

An easier way to fix messages ie to view the program with an ASCII dump

from TASMON and record the addresses of the text  messages. If a .

printer 1s available, preasing the "#" keoy <111 dump the: screen
contents to the printer thus glving a hardcopy 1ieting of the ASCII
dump. |

32

SESSION 5 - Load s €MD dink file into memory and write It out a0 8 SYSTEM tape.

The firat step ia to load the disk

ile int .
practice to VIEW the file firat. mple TASHON
reside in memory from FOOO-PFFF.

It e good
In this example TASMON is assumed to

To VIFW the file enter:
vy

NOVAZCHD

5CO0 TFEO SPOR

The disk file "NOVA/CMD” was VIFWed
4 and the satartin
;ranafer addresses were found to be SCO0, TFEO and 5!03’“::(1:::";"‘
T:g;g"TASHON resides from EOOO-FFFF the module will not interfer viig
S o However, 1f the module would interfer with TASMOR, the

RFLOCATE command could be used to
move TASMON
where the module would not overldp. fo & location in memory

The next step is to load the module into memory:

L D <ENTFR)
NOVA/CHD
5C00 TFEO SFOB

The last step 1s to write the SYSTFM ¢
1 ape out i
end?ng and transfer addresses of the aui': ﬂlo:u. ne the same startine.

¥ T 5C00 7FEQ 5FOB
NOVA -

~

" The SY h
e SYSTEM tape was written out with the file name "NOVA™.
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SESSION 6 - Use the TRACE command to siep through the start up procedure for ROM
and execute 8 BASIC program. . .

In thie example TASMON : must reside in memory from AOOO-TFFF and if an
expsnsion interface is connected to the keyboard, the FI muet be turned
off. The reason for turning the FI off is that the ROM initialization
routine checks if & diek system is present. In our exanple we do not
wish this. .

The first step 1s to set the PC register to 00061
R PC 0000 .
Now set H;STARTS to stepped through mode by pressing the "3° key:
it '

Now start TRACE by typing:

Tl

The initialization routine for LEVEL II ROM is now being traced. The
speed of initialization can be sped up by pressing the 1" key.

After & long 1initialization process, the MEMORY SIZE message will
appear. Enter the following,

MEMORY SIZE ? 24575 <ENTER)>
The memory size was set at 24575 to protect TASMON.

Ve are now tracing through LEVEL II BASIC. Enter the following
programs

10 PRINT “START"

20 FORT =1 T0OS
30 PRINT 13 1/2; 1*2
40 NEXT I

50 PRINT "DORE"

0 FND

Now type:
LIST

The BASIC program should list upon the screen. Notice that TASMON is
continually redisplaying the registers. This short program may even be
RUM from TASMON's TRACE mode.

If a BASIC error ooccurs, TASMON will be exited completely. To fix this
condition a breakpoint must be set at 41B2. Do this by enterings

B 41R2

To exit BASIC and return to TASMON press the FRFAK key. Thin nust ﬂo
done before any TASMON command’ may be entered.

The breakpoint at 41B2 will occasionally cauas TASMON to be reentered.
To continue atepping BASIC simply reastart tracing as follows:

Tl
If a BASIC program being run 1s to be halted and control returned to

the BASIC command mode, press the BREAK key and chan h
to 1A19 as follows: ' Y i

R PC 1M9

Then continue tracing.
Let's start with a fresh screen by pressing the CLEAR key.
Now start tracing BASIC if not already doing so.

List the program again by typing:

LIST : /

The program should 1ist on the acreen.

To RUN the program type:
RN ‘

The message "START” will be printed on th
of three nusbers and the "ENDB mossage. ¢ .ct..n folloved by five rovs
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SESSION 7 - Relocate GSF, a utility program by Racet Computes

CSP 1s a utility program with routines to ecroll the screen in any
direction, reverse graphica, draw graphica linea, read/write tape
blocks at high epsed and other commands. The most noteworthy of the

commands 18 the multiple varisble sort.

CSF 18 a fine program but has one fault, 1t resides at high memory and
provides no way to move itself down in memory.

Other programs may also need to reside at high memory thus interfering
with GSP. The solution is to relocate GSF to a new lovwer loading point

in memory.

" GSP uses a vectoring technique which fools TASMON's RFLOCATE command.
Junp addresses for each routine are otored in a table instead of actual
2-80 jump instructions. GSF stores this table in the following format:

number of arguments for this routine

18t byte
address of this routine

2nd end 3rd bytes

This jump table 1is stored at these locations for the three versions of
GSF: .

start of table end of table

Memory version

16K 7787 "TFPFE
32K REAT nFre
48K Fro7 FFFE

GSF will be relocated normally but the Jump table addresaes must be
changed by hand. The procedure goes es follows:

Suppooe TASMON resides in memory from 8000-9FFF and the 48K version of
GSF is stored on disk with the filename "GSF48/0BJ".

The first step is to load GSF into memory!

L D <ERTFR>
GSFA6/0RJ
F2D8 FFFF FEBO

GSF48/0BJ loads in memory from rzn8 tb FPFP. - In our example we would
like GSF to end at FED2 instead of FFFF. We muat firat find the

program offeet. by entering:

8 FFFF FED2 - 012D
The new starting and entry addresses are found by enterings

nev starting address
new entry address

}

i

S F208 012D - FIAB
§ ¥EBO 012D = FD53
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Now GSP cen bha relocat
F1AB: cated to its nev position in menory etarting at

X F2D8 FFFP FI1AB relocate memory from P2DR to
FFFF to memory starting at PiAB

The natarting address of the Jump table of the lover memory version of

GSF muat be found b
location: und by subtracting the offset from the original tahle

S FFAT 012D - FESA

E?erg;%giggl Jump table wust be copied to the new lower memory version
o H it e Jjump table may be incorrectly interpreted when relocated
th::ni : is not normal Z-80 code. As a reault it can not be assumed
the 2 ormation saved at the .lower memory GSP is valid. Tabla data

*3 from FFAT to FFFE for the loaded version of GSP as indicated by

the ahove tahle. Thi
o Lo 8 data is copied to the new 1lover version a8

Y FFAT FFFR FFSA

To view the jump table enter:

H FESA .

The Jurp tuhle will he di
he ; 2 . aplayed in her on th
The displny shonld appear ns follown: ° left side of the scroen.

FESA 02 CC FA 02 97 FA 03 FQ
FER2 FA O3 7C FB 02 €5 FB 00
FEFA DS FB 00 FB FR 20 o1 FC
FE72 00 1A FC 02 33 FC 0% 46
FETA FC 02 4A FD 03 A7 FD 03
FEAR2 17 FE 03 52 FE 01 62 FR
FEBA O1 7A FE 03 FF F4 04 OC
FE92 F5 02 16 F5 02 36 F5 03
FF9A 93 F5 04 99 FS 01 FC F2
FEA2 00 FF 00 FF 00 FF 00 FF
FEAA 00 FF 00 FF 00 FF 00 ¥¥
FER2 00 FF 00 FF OO FF 00 FF
FEBA 00 FF 00 FF 00 FF 00 FP
FEC2 00 FF 00 FF 00 FF 00 FP
FECA 00 FF 00 FF 00 FF 00 FF

Hit the BREAK key to reenter command mode.

The Jjump table 1s a collection of three byte values as donoribod.abovo

The first set of three is at IFr
S5A through FESC. Th
addresses are 02, CC and FA respectively. These bytes :r:’t;:t::p::::;
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[ T.}]
02 Number of argunments, for this routine
PACC The address of this routine (CC FA in the Z-RO

format for the address FACC) ’

The next step to relocating GSF is to change all of the Jjunp addresses
to their correct values. The corrsct value is found hy subtracting the
offset from the original value. The first one 1s done as followsi

S FACC 012D - F99F

Now the address FACC must be replAced by F99F. This is done hy
modifying memory at the Jjump table location of FACC at F?%Bx

M i FFSB  CC 9F

FESC FA F9
FESD 02 <BRFAK>

All of the other routines are modified in a similiar manner. The tahle
ends at FEA! or where the 00 and FF values start appearing. After all
of the entries have heen modified the new version of GSF may be saved
to disk. The starting, ending and entry addresees determined shove
were FiAB, FED2 and FUS3 respectively:

W D F1AB FED2 FDS3
NFWGSF/0BJ

The new version of GSF may be loaded from NOS by typing:

LOAD NFWGSF/ORJ <ENTER>

When BASIC is entered the memory alze must be set to one less than the
starting address of GSF (assuming GSF is the loweat high wmemory
program). In our example this value is 61A66 or F1AB minus one.

The DEFUSR statement used to oﬁter GSF uses the entry address of the
progras. In our example this is FD53. The DEFUSR would be entered as

followst
DEFUSRe= aHFD53

The new relocated versjon of GSF will function exactly as the normal
version. .
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MODEL 111 MANUAL ADDENDUM

No disk commande are
present 1in the ocurrent MODEL
versjon of TASMON. The formats for the vinput/out:i:

commands are the same except
tope 1o rereireds “pme Qx“glo?o di-tlnct%on bofraon disk or

MODFL I TASMON Load taps command formats
L T <OFPSET)

—————————t

MODEL III TASMON Load tape command format:
L <OFFSET>

The other I/0 commands (WRITR, VIEW and OHTPUT)

same type of format as the LOAD command shown nbovo."°' the

The BRFEAK ke
of TASHOR. y vwill exit tape I/0 with the MODEL III version

.

The cassette is opsaved
at a haud rate of 1500, !
baud rate is desired, enter the following co:nondxlr the 500

M H 4211 01 00

To set the baud rate back to 1500 enter the following:
¥ K 4211 o0 ot
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hndanined

Error number

00
o1
02
03
04
05
06
o1
oA

09
OA
0B
oc
oD
OF

" or
10
1"
12
13
14
15

16
17
18
19

Y
1B
1c
1D
1E

17
20
21
22
23
24
25 -

26

27-3¢

b}

APPENDIX A
DOS ERROR MESSAGES

Frror description

No error

Parity error during header read

Seck error during read
Lost data during read
Parity error during read

pata record not found during read
Attempt to read system data record .
Attempt to read system data record -

pPevice not availahle

Parity error during header write

Seek error durlng write
Lost dsta during write
Parity error during write

pata record not found during write

Write fault on disk drive

) Write protected diskette
Illegal logical file number (bad DCB)

Directory read error
Directory write error
Illeral file name (bad nCB)

. GAT read error

GAT write error

HIT reed error

HIT write error

File not in directory
File access denied
Directory space full
piok space full

FOF encountered

NRF out of file range
Full directory

Program not found
I1legal drive number

No device space avallable
Load file format error
Memory fault

Attempt to load to ROM
Illegal access attempted
File has not been opened
Not defined

_Unknown error code

APPENDIX B
TASMON COMMAND SUMMARY

This notation is used in the command summaryt

Hil
SS
ER
TT
n
h

A SS
BnHH

B CENTER>
Cn

C CENTER>
D sS

E CENTER>
FSShhhh
¢ m

G <FNTER>
M sS

I

J(tor})
K SS

K <ENTER>

i ¢

K°N

4 dipgit hex value

4 digit hex starting point
4 dipit hex endinp point

4 dipit hex transfer point
Single digit from 1 to @

2 digit hex value

ASCII dump of memory starting at S3.
Set breakpoint n at HH.

Display the breakpoints.

Clear breakpoint n.

Clear all breakpointa.

.

Dieassemble memory starting at 33.
Exit TASMON and return to DOS or BASIC
Find search key h h h h starting at SS.
Start execution at HH.

Star; execution at user's PC.

Dump memory in hex starting at 383.

Single step - CALLs etepped through.

Toggle RESTARTS between stepped through and

execute in full.

"Set user's acreen buffer at S3 and clear

the screen buffer.

Display the user's screen for as long as the

ENTER key is held down.
Turn the KEEP SCREEN command om.

Turn the XEEP SCREEN command off.

’
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L T <offset>

L D <offset>
“tile"”

M HB83
N ASS

Hnh

NI

N <ENTER>

0TS3 EETT
file

O D SIS EETT
file

P 8S EB

R rp HH
S HI H2 ¢
S H R -

TI

Tl

vrT

file

Load in a SYSTEM tape with optional offset.

Load in CMD disk file named "file” with an
optional of fset.

e
Modify memory in hex mode starting at 3S.
Modify memory in ASCII mode starting at 3S.

Set numher of executions for breakpoint n
to h.

Initialize all execution numbers to Of.

Reset all execution numrers to their default
values.

Output disascerhled listing starting at 53,
ending at FE with a transfer addrees of TT
to tape with the file name "file".

Output disassembled li;ting starting at SS,
ending at FE with a tranafer address of T
to diak with the file name “file".

Disassemble to the printer starting at 83
and ending at FE.

Replace register pair *rp" with HH.
Add H? to HY.
Subtract H2 from Hi.

Trace through a program with CALLs etepped
through.

Trace through a program with CALLs executed
in full.

Go to user routine. Does nothing unless a
routine is patched in.

View a SYSTEM tupe. Returns atarting,
ending and tranafer addresses without
loading into memorye.

View the disk file titled “rile". Returns
starting, ending end tranafer addreasea
without loading into memory.
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W TS3FE TP

file

W DSS EETT

file
X SS EE TT
Y SS EE TT

Z SSEEh

RT ARROW

LFT ARROV

DR ARROW

CLEAR KEY

BREAK XEY

il

Write a SYSTEM tape starting at S3, ending

at FE with a transfer addr
e el onlzot TT and file

Write a CMD disk file starting at S3, ending

at FE with a tranafer addr
o FE wilh ol ess of TT and file

Relocate memory from SS to EE a
nd
in memory starting at TT. place 1t

Block move from SS to FRE
otk ove T 0 and place in memory

Set memory from SS to EE equal to h.

Skip current instruction in user'
o
point to next instruction. Fe PC and

Back up user's PC to the
inatruction. previous

Dump screen contents to the printer.

;) Single step - CALLs executed in full

?) Display next line of a mewmory dump

3) Point to next byte when nodifying memory
Clear the screen and display the registers.

Return to con-.hd node.




Appendia C

.o USFR command (the "U" command),
ndiz will give an exemple of patching in -a U
:hp::i;:::lly. HARD COPY TRACING and DISPLAY THE LAST SEVF® EXFCUTFED INSTRUCTIONS.

HARD COPT TRACING is the same as norsal tracing ezcept the current PC address and

2-80 mnesonic are sent to the printer.

1f. the printer is not on when “"HARD COPY

TRACE™ is eelected, nothing is printed and execution continues as 1f the TRACP

coanand hed been selected.

DISPLAY THE LAST SEVEN FXFCUTFD INGTRUCTIONS while tracing will  dieplay the user's
PC and Z-80 mnemonic on TASMOR's display lines. .

.12 1s being ueed. "Aleo, TASMON
tched routine sssumes that TASMON version 2
::::lrb: ;ocltcd in menory starting at 6000H. The following bytes are entered:

apnc

and enter the folloﬂng bytes from there:

7F1C: 00 00 CD 5C 69 CD F3 60 FE
7rRE: CA FE 60 18 EE CD 5C 69 32
7PAOt 32 20 BO C3 34 60 3A 21 RO
7rR2: CD 68 Tt 3E 20 CD 5C 69 2!
7rc4s 10 79 JA DB 7A €9 CD SC 69
7FD6: A FA 3T PE 40 DO 3A 20 RO
7FFR: 7D CD 06 60 3E 20 CD P 79
7FFA: CD PR 79 23 10 F9 3E 0D €D
@noc: 3r CB 3¢ CD 15 80 PI 6 OF
g01E: FA 79 00 00

MODIFY MEMORY in hex as followst

W H6ODE EETE
Bobr ™ €0 17
60F0  C3 (BREAKY

MHET29 TADD .
12 T 6o
6728 Cb {BREAKY

M H 6855 1 3A CD
6856 DB A6
6651 TTE

44 2 OB FE 48 28 IE FE 55
21 A C3 30 6R AF 32 21 8O
B7 28 1A CD OF 62 2A 3C TA
283(206”7!23(30“79
322080633069(:0_“60
P1.C8 24 3C TA 7c €D 06 B0
CDFB7906M212830'IE
FR 79 C9 F5 CB 3F CB 3P CB
CG’OYE"ASBOZCGOTCB

NOTE; DO NOT hit the nin key to exit from this last memory modification until

the correct values are in place.

W H 6OYB 4 34 9C )
Torg T &0 TP
607A 1 34 SBREAK)

Pailure to do this will probably cause & resot!

-

To write the patched version of TASMON out under the file m
enter the folloving commandy

ASHOR/CND",

¥ D £070 DR 6000
UPTASMOR/CHD CFNTFR>

A patched tape veraion can be written by substituting & °t° for the °D° 1n the
VRITE command shown above.

To execute the "HARD COPY TRACT" command, prese the "U” key followed by the "W key

for MARD COFY TRACE. Next, enter the CALL stepping mode. This is sn “1° for Cills
stepped through or a DOWN ARROV for CALLs evecuted in full.

TASMON will step through memory as it would with the TRACE command except the
following type output {a ment to the printers

8000 1D A, (37E8)

A1l TRACE command keys function with the “"HARD COPT TRACE® patch.

The DISPLAY LAST SEVEN EXFCUTED INSTRUCTIONS patch 1ie executed hy preseing the ~u*
key and the "D” key for DISPLAY LAST SFVFN FXFCUTFD INSTRUCTIONS. Neut, enter the

CALL stepping mnde. This is an "I” for CALLs stepped through or e DOVR ARROV for
CALLs executed in full.

After each inatruction is erxecuted, its address and Z-BO mnemonic are dieplayed on

TASMON's command 1inms. Up to eight previously executed {instructions will be
diaplayed.

A1l TRACF command keys function with the “DISPLAY LAST SFVFN FXRCUTFD IRSTMICTION3”®
routine.

Thie ) patch may be in a differont location for sither pest or futures versions of
TASMON. Any future version may have these commande added to its repertoire.

If even more user routines are to be added, the addrese at TPOP-TF0 can be
modiffed to the starting address of the new routine. To execute this routine press
the “U” key to Jusp to this user patch and another "U® to jump to the new routine.




