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Thie debugger pProgram.was derived from the SUPERBUG program which
Texas Inatruments relesassed to public domain. SUPERBUG I1
jncludes fixes to several bugse in the TI version, enhancemants to
many of the original features, and the addition of some new

features.

SUPERBUG Il is being distributed as a FAIRWARE product by 1ts
author. You are welcome to distribute coples of Lhe SUPERBUG 11
disk to anyone who wants one. The smanual however is copyrighted
and authorized copies of the manual can only be cbtained from the
author. Anyone who receives a FAIRVARE copy of the disk may
recalve a printed copy of this manual by sanding $5.00 to the

author at the address balow.

Since the disk includes several files for the variocous loading
options of SUPERBUG II, tha author specifically requests that
nona of the SUPERBUG II files be placed on any 8BS systam for
downloading. The purpose of thies policy is to ensure that
sveryons will ‘receive all of the files on the distribution disk.
Therefore, Lhe only authorized means for distributing SUPERBUG 11

1- by disk copy.

This ralsases of SUPERBUG II includea several new features plus a
number of snhancements to features which were in Version 1.0.
Substantisl code optimization was neacessary in order to provide
these fesatures and still keep the eize under 8 Kbytes. I would
like to thank Ewell Brigham of Baytown, Texas for his aseistance
in preparing this new version of SUPERBUG 11I. |

SUPERBUG II is avallable through FAIRUARE or directly from the
author. Anyons who receives a FAIRUARE copy is asked to send
$5.00 and in return they will receive a printed copy of this
manual. Copies of the disk and manual may also be ordered from
the author for $10.00 st the following address!

EDGAR L. DOHMANN
RT. 5 BOX 84
ALVIN, TEXAS 77511

Because of the extensive updatas to the program and sanual and
conaidering tha minimal prics regquested for the program, I cannot
afford to offer any other upgrade service to thosa who have
already purchased Version 1.0. I really do appreciate all orders
and contributions that I have already receivad. Your comments,
suggestions, and support have provided the fncentive for this new

version. Thank you and good luck with SUPERBUG II
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INTRODUCTION

SUPERBUG ]I 12 a wtand alone program that may be loaded by the
Editor/Assemblar LOAD AND RUN option or the CALL LOAD option of
TI-BASIC or EXTENDED BASIC. HEMORY EXPANSION and a DISK DRIVE
SYSTEM are required. The RS232 or DISK may optionally be used to
get & hard copy printout or file dump on soms operations.

SUPERBUG 11 is a very powerful debug tool which provides many
functions usually only available on very axpansive devslopment
syateas requiring special hardware. SUPERBUG II allowa you to
actually step through your machine languags programs in ROM or
RAM, axecuting each machine instruction one a4t a tima. This
allows you to examina the loglic of your program as it is being
run. As each instruction is executsed, the SYMBOLIC interpretaion
is displayed on the screen in the same format as it occurs in
your assembley source listing, providing a trace of instruction
axecut ion.

SUPERBUG II has a built in DISS-ASSEMBLER which you can use to
deciphesr machine code to its eymbolic assembly language
representation. It will interpret any inetruction and show all
typas of operand uses. It wil)l even display the JMP address of
Jump inetructions. A new feature allows disassembly of obviocus
TEXT or DATA aresas of a program as DATA stataments only. This
will bypass the DIS~ASSEMBLER’s attempt to tranaslate these areas
into mnemonice.

Opsration of SUPERBUG I ie syntactally fidentical to the
TI-DEBUGGER program, however the A, I, and V features provided by
the TI program are not included in SUPERBUG 11 dus to memory size
limitations and because the author did not feal thay were
particularly ueeful. In additfon, SUPERBUG II has several
features that were not in the TI DEBUGGER or the original
SUPER-BUGGER.

SUPERBUG II is a complets update of SUPER-BUGGER which was

relesased to public¢ domain by Texas Instruments. The veraion
relesased by TI had several buge and lacked some of the features
of TI-DEBUGGER to keep its eize under 7 Kbytes. In making
SUPERBUG II, an attemspt was made to fix all known bugs, add some
additional useful features, and keep the total size of the
program under 8 Kbytes. A version has alsc been created which
has an AORG at >6000 for those of you with SUPER SPACE or SUPER
CART cartridges, a Morning Star 128K RAM card, a GRAM Kracker, or
othar means of loading a program into the cartridge memory space
from >6000 to >7FFF.




VERSION 1.0 BUG FIXES .

The following bugse in the! TI release were corrected in Varaion

1.0 of SUPERBUG XI:

1)

2)

3)

3)

6)

LN

Memory Dumps (D) or Disassemblies (A)fﬁny'b- directed
to a Disk or to a printer. B

Memory Dumps and Disassemblies to >FFFE or >FFFF wilil

"not rollover to >0000 and kesp going if >FFFE or >FFFF

ia spacified as the stop address. -

Some minor errors in the Disasssmbler. have basn fixed.
MPY and DIV formats were not exactly right and the
Shift & CRU formats did not use a ) eign for operands
from >A to >F.

The program was not re-entrant because some of ths data
buffers overlaid initialization code. This was usually
not a problem Lf the program was not restarted after
sxiting sxcept by reloading. However ons of the goals
of SUWERBUG I1 was to create a version for loading at
>6000 With a GROM headar so it could be restarted froam
the startup senu for thosa users with hardware that
suppofte RAM in the cartridge memory space.

The original version was difficult to use in an Extended
Basic environment. Tha version supplied for use with
Extended Basic was in standard object format which (dus
to X-Basic’se inefficient loader) took a long time to
load. This praogram loaded into Low Hamory and took up
almost all of the available space 80 thare was no room
left to load any routines to test with SUPER-BUGGER. To
top things off, the sketchy documentation did not explain
how to start the program in an X-Basic anvironment.

SUPERBUG II includes a small loader in standard object
format which only occupiea 618 bytes of Low Memory
leaving over 6 Kbytes of Low Memory for loading routines
to be tested. The small loader then loads a SUPERBUG 1]
program file into High Memory starting at >A000. The
totel time for loading tha SUPERBUG II loader and program
ars much faster than the old large oject file.

Y
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VERSION 2.0 BUG6 FIXES

The following bugs remaining in Version 1.0 have been corrected
in Version 2.0 of SUPERBUG II:

1)

2)

3)

4)

5)

&)

1)

8)

Hemory Dumps and Disassemblies which cross address >8000
now work properly. :

The operand value for jump instructions is now computed
properly in the Disassembler. The leading zero is also
removed from registars RO through RY for instructions
that generate register references. Thesse two changes
sake it possible to resassemble source filee generated
by the Disasaesbler without having to adit these types
of instructions.

Mewmory Dumps from GROM or VDP to an ocutput device now
print the right addrssses.

The ocutput device is now closed only when dumps or
disassembliaes are actually directed to the ocutput
device. This corrects a bug that only showed up
when the SUPER SPACE version was restarted after
a dump or disaseembly wae directed to the ecreen.

The G and E commands now work properly in all cases.

Individual breakpoints can now bas delested if the
breakpoint buffar ie full.

Some typographical errore in the manual have been
corracted. The version 1.0 manual incorrectly
stated that 16 breakpoints can be sat at once.
The correct number {s 11. The program exit wae
deacribed as SHIFT/Q in the Version 1.0 manual.
SHIFT/Q ia correct for a TI-99/4 but FCTN/= must
be used with a TI-99/4A.

The original verseion was difficult to use in a
Console Basic environment. A new entry point has
bean added so the startup prompts will be visible
and VDP reglister control has been added for
compatibility with the Console Basic environment.




VERSION 1.0 ENHANCEMENTS

The following nnhlnc--nnta wera added to SUEE&BUG I1 whan
Version 1.0 was released: Ty

s
q

1) An O option has besn sdded to sllow the List device to
be changed without having to find it in RAM then adit it
with the M option. This featurs is sspecially handy when
‘s saries of dumps are to be made to variouas disk filaes.

2) The C, F, H, K, N, >, and . commands from TI DEBUGGER
have been restored to SUPERBUS II. The C and N commands
are handy for debugging or examining ‘DSR ROls.

3) A (~) termination has besn added to tha A and D commands.
Previously, when a disassembly or dump went to printer,
the Addrese was included but not when output was sent
to diak. MNow they can ba included to sither disk or
printer if the command ia terminated with an ENTER but
can be sliminated from both if the command is terminated
with & MINUS sign.

4) A (1) .and (3) termination have been added to the A Command
to fokca disassesbly to DATA statements. This bypasass
the sttempt of the dissssembler to dacoda TEXT and DATA
areas into snemonics.. All DATA stataments include an
ASCII transiation of the bytas as a comment. The (1)
termination works like an ENTER and the (i) termination
works like the (-) terminastion for printar and disk dumpa.

$) A (1) and (;) tsrmination have aleo been added to the N
command. These terainations will cause ths block tranafer
to be axecutsd in slow mode (10 to 20 millissconds per
byte) so you can transfer a block of memory into EEPROHM
devicea. The (i) termination works like the carriage
return termination while the () terminstion works like
the (-) termination for normal speed transfers.

6) A J option has besp added which allows you to toggle the
scresn colors through a choice of 5 differsnt foreground
and background combinations.

7) The list device ocutput epecification has been changed from
OUTPUT to APPEND. This has no effaect on printer output
but it allows you to direct a meries of A or D cutputs to
a disk file without having to open a new flle each time.

B) A relocation option has been added to the A and D commands
8o when you dump or digsassemble blocks of memory that havée
been relocated from another locstion, the addreases on the
dump will reflect the original location of the datat

9) Some code tightening hae been dons to partially offset the
additional space required for the new features. |
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VERSION 2.0 ENHANCEMENTS

‘The following enhancements have been added to SUPERBUG II in
Vereion 2.0:

1)

2)

3)

4)

The CTRL/L and CTRL/S commands have been added to allow
assembly language PROGRAM files to be loaded and saved.
The Load command is sometimes better for debugging
purposes than Option 5 of Editor/Assembler becauss
control is returned to SUPERBUG II rather than to

the program that was loaded. The Save featurs is more

convenient than the SAVE utility on the Editor/Assembler .« ..
diak bescause the labals SFIRST, SLAST, and SLOAD are not
required.

The output device/file pathname is expanded from 20 to 2B
characters. This provides better functionality for those
umers with hard disk systems who can enter file pathnames
which ars longer than 15 characters. The file pathname
for loading and saving can also be 28 charactears long.

The I, CTRL/1, and CTRL/F commands have been added Lo
allow a 10-character ASCII string to be defined, inserted
into memory, and searched for.

The G command to change GROM base has been added. This
feature from the original Tl Debugger has bheen omitted
from pravious releases because no commercial hardwara
exiasted which would support any GROM base addressss other
than the default. New hardware is under development by
ssveral manufacturers that should support the REVIEW
MODULE LIBRARY function of the TI-99/4A operating systenm.
This new command should allow SUPERBUG Il to be
compatible with this new hardware whenever it becomas
avalilable.

5) The M command has been modified so that GRAM writes will

be compatible with GRAM Kracker. This modification will
make SUPERBUG II incompatible with any GRAM enmulatore

that require an address dacrement before writing to GRAM.
Since TI never made such smulators commercially available,
this should not be a sarious limitation.

6) The 5X7 character sets are loaded automatically when the

1)

the SUPER SPACE varsion is executed. Thias is much more
readasble than the 6X8 character sst.

Special characters are defined for the CTRL/F, CTRL/I,
CTRL/L, and CTRL/S commands. This allows a unique
charactsr to be displayed as the echo for these commands.



8)

2)

10)

11)

A 6th color option (black on white) is added to the J
command. Thie 18 a popular choice for ugere with
monochrome monfitgora. The border 1e also set to match
the background color in the J command.

Error messages are now dieplayed if an error occurs
during a flle open or close.

The current output device is now dieplayed when the O
command i@ used. The same meesage format ie also used
with the I, CTRL/L, and CTRL/S commands.

A significant smount of code optimization was required
to make room for the new features and {improvements of
Version 2.0. This optimizaetion was intended mainly

to congerve memory space but in some casag the progranm
performance was also improved.

1_w
3.

COMPARISON TO TI-DEBUGGER

The following ie a summary comparison of the Tl DEBUGGER and
SUPERBUG I1. If you have the TI SUPER-BUGGER, you will note that
the 0, J, I, CTRL/F, CTRL/I, CTRL/L, and CTRL/S functions are new
and the 6, H, >, ., N, F, K, and P functions from the TI DEBUGGER
have been restored. Essentlially only the A, I, and V functione
from the original Tl DEBUGGER are etil)l omitted, primarily
becauge of their lack of value. The wsize of SUPERBUG I1 1s lesen
than 8 Kbytea, but is about | Kbyte larger than the original
SUPER-BUGGER.

COMMAND SUPERBUG 11 TI-DEBUGGER
A DIS—-ASSEMBLE machine code Load Memory with ASCII
B Breakpoint Sat/Cleaar (2-wd) Same except l-wd on some 4AS
C CRU Inepect/Change Same
D Dump Memory to List Device **Not Supported
E Execute Same
F Find Word or Byte Sama
CTRL/F Find String "*Not Supported
G GROM Base Change Same
H Hex Arithmetic Same
I Enter String Inapect Screen Location
CTRL/1 Insart String "ENot Supported

Toggle Scresn Colors "*Not Supported

Find Data Not Equal Same

Toggle Liet Device on/off "*Not Supported
Load PROGRAM File »*Not Supported

&

-]
ZXIxXrR®R

r

bt

-

Memory Inepect/Changa Sama
Move Block Same but no slow option
Change Output Device Name **Not Supported
- Compare Memory Block Sama
QIUT Debugger Same
Ingspect/Change WP,PC,5R Same

Single Step on any TI99/4A
Save PROGRAH File **"Not Supported

Trade Usaer/SBUG Screen Trade acreane

Toggle Baslc offeet on/off Same

Run till VALUE = entered # VDP Base Change

Step with speclal Hrdw.

L

-
vﬂﬂﬂﬂ-—lﬁmmﬂ'ﬂﬁ

~

i

Inspect/Change Reglistear Same
X,Y,or 2 Change BIAS Same
Hax to Daecimal convert Same
. - Decimal to Hex convert Same
9




LOADING SUPERBUG 11

r
L]

Tha SUPERBUG II distribution disk containa the following 3 fllees
which providea various methods of loading the program into memory:

1) SBUGO —— This is a tagged objact file in condensed
format. It can only ba loaded with a loader like those
in the Editor/Aeasembler and Hini Memory cartridgea. The
Extended Basic cartridge willl not load thie version.
Thie vereion ie relocatable 8o the loader can load it
into any BK block that i1e available to 1it.

2) SBUG -~ This is a program (ila that can be loaded
with the Edlitor/Asesmblar or with Extended Basic
usaing the companion file LOADSBUG. This verselon will
load from >»A000 to just under >BFFF. Thise forces
SUPERBUG Il into High Memory eo you can debug your

Extended Bagic compatible assembly routines which
realide in Low Memory.

1) SBUG6 —— This 1s a program file that can be loaded with
Editor/Assembler. This version loads from 26000 to just
under >7FFF. To uese this file you will need a Morning
Star 128K card, a SUPER SPACE or SUPER CART cartridze,
or some other means of loading into cartridga mamory
gepace. This version containa a GROM headsr so on most
conaolea, subsequant reseats will allow salection of the
program from tha startup menu.

LOADING WITH MINI HMEMORY

Select 1 LOAD AND RUN

When this prompt appears * LOAD AND RUN *
FILE NAME

Type in DSK1.SBUGO and press ENTER

The Hini-Memory loader will then load the program and return to
the FILE NAME prompt when it {8 through. If you have not yet
loaded your program to test, then type ths name of your program.
After you have loaded all object files you wiah, then merely
preas entaer to advance to the PROGRAM NAME prompt. At this time
type SBUG and SUPERBUG 11 will staert running.

10

LOADING WITH EDITOR/ASSEMBLER

Select 3 LOAD AND RUN

Yhen this prompt lpﬁilr: * LOAD AND RUN *
FILE NAME

Typa 1n DSK1.SBUGO and press ENTER

The Editor/Aseembler loader will then load the program and return
to tha FILE NAME prompt when it 1ie through. If you have not yet
loaded your program to test, then type the name of your program.
After you have loaded all object files you wish, then merely
press enter to advance to the PROGRAM NAME prompt. At this time

typs SBUG and SUPERBUG II will start running.

Alternatively, with Editor/Aesembler, you can load SUPERBUG II iIn
the following manner:

Select S RUN PROGRAM FILE
When this prompt appears * RUN PROGRAM FILE *
FILE NAME
Typa 1In DSK1l .SBUG “.
or DSK1.SBUG6 and prese ENTER

The Editor/Aesemblser program loader will then load and run
SUPERBUG II at >6000 or >A000 depending on which veareion you
loaded. It is recommended that you already have your program to
debug loaded into memory before loeding the SBUG or SBUGS6 program
files.

If you losaded the SBUG6 vereion and you have a WIDGET or other
device with a8 RESET pushbutton, you can restart SUFERBUG II by
making the appropriate sslection from the startup menu. If you
use the cartridge RAM version of SUPERBUG II, you should either
have battery backed up RAM in the 26000 to >7FFF range or a RESET
puehbutton {f your memory ie not battery backed up. If you have
to use the power sewitch to resst your computer and your memory ie
not battery backed up, you will 1likely lose the contents of your
cartridge RAM.

11




LOADING WITH EXTENDED BASIC

Before loading SUPERBUG II with Extended Basic you will first
have to execute thae CALL INIT command either from the
Command/Edit Mode or from within a program. After the CALL INIT
ia completad, execute the command CALL LOAD("DSK] .LOADSBUG").
This loade & small loader program which is more efficlient than
the etandard Extended Basic loader. After loading this special
loadar program and any routines you want to test, anter the
command CALL LINK("GLOAD").

Thaese CALL8S can be 1ssusd from command mode or from within a
program, however if you fesuad thea from a program, the X-Basic
program will not be intact once SUPERBUG 11 1is locadad by the CALL
LYNK("GLOAD") command. SUPERBUG II will load into the High
Mamory space from >AD00 to juat under >BFFF.

The LOADSBUG program is 618 byteas long which etill leaves over 6
Kbytes of space faor your assembly routines In Low Memory.
However, If LOADSBUG will not fit into Low Memory with your
routines, you may have to break your routines into smaller blocks
of code for testing.

Whila DSK]l 18 ueed in al]l the examples here, any drive containing
the SUPERBUG II programs can be usad for all except the Extended
Bagic loaders. Disk 1 must be used whan loading under Extended
Baslc because when you {ssue the CALL LINK("GLOAD)™ command to
run LOADSBUG, it will expect to find the SBUG file on DSKI.

LOADING WITH CONSOLE BASIC

To load SUPERBUG II from Console Basic, you must have an
Editor/Aesembler or Mini Memory cartridge plugged Into your
console. Alternatively, & cartridge like SUPER SPACE can be used
because it contains an Editor/Asesembler GROM.

From command mode or from within a Basic program, entar the
command CALL LOAD("DSK).SBUGO"). It i@ not necessary to use the
CALL INIT as is required with Extended Baaelc.

After loading the pru:rnﬁ and any routines you alght want to
tast, enter tha command CALL LINK("SBUGB™). This 18 a special
entry point for Console Basic so the atartup prompts will be
vigible.

12

STARTING SUPERBUG II

Yhenn SUPERBUGC 11 $g started, it will cleasr the screen and display
a startup message indicating the version number of the program
and an author’s credit. If you are not running under the
Extended Basic or Console Basic environment, you will then be
prompted for an opportunity to use a BIT MAP screan.

In thia case the following prowmpt will appsari

USE BITHAP SCREEN (Y/N) 1

Press <N> 1f you are using standard TI ecreens. This will cause
SUPERBUG IXI to share the screen area of VDP RAM with the user’s
pProgram acreen.

Prege <Y) to set up VDP screan addresees which allow the uaer
screen to be automatically restored tao BIT MAP mode upon exit
from SUPERBUG II into the user program. This ies extremely
helpful when developing software that uses different screen modee
than the standard TI syetem screena. You may use the <T> option
to flip between the user screen and the SUPERBUG screen if you
have anaswerad <Y> to this prompt.

If you are running under ths Extended Basic or Console Basic
environment, this prompt will not appsar because BIT MAP mode is
not available in thess environments.

Vhen using the BIT MAP optfon, SUPERBUG II will set up the VDP
RAM ae follows:

W

SUPERBUG I1 USER CONTENTS

» 3800 >0000 Pattern Descripter Table

>3C00 >1C00 Screen Image Table

»3B0O0 >1F00 Sprite Attribute Table

>UNUSED >1800 Sprite Description Table

»3B80D > 2000 Color Table

>1000 PABs

>1026 PAD Buffaer (>1026 to >127F)

The location of the SUPERBUG II PAR and PAB Buffer ehould prevent

it {t from Iinterfering with any critical data in the Usaer 5creen

area in thie mode, howaver If it does then you will not be able
to dump to an output device while in BIT HAP mode.

13




Aftar the BIT MAP prompt (or immaediately after the versgion and
credit messages in Extended Baelc environment), you will be
prompted for an output Qavica. The following prompt will appear:

Device/File:

R5232.8BA=9600

ENTER LIST DEVICE

n

Preas <ENTER)> to use the default ocutput device of:
RS232.BA=9600

If you wish to uee a different output device {(printer or diek),
maerely type the device description you wish to use after the
asteriek on the blank line presented. The liat device name
cannot exceed 28 characters In langth. If you maks a mistake,
merely praeas the FCTN and S keys for a backepace and the prompt
will be repeatad.

If you do not wiseh to use a List Device, merely prass <{ENTER> In
reeponse to the prompt but be sure to select the <L> command to
turn off the List Davice toggle so the D and A commands will be
directed to the screaesn,

After entaering a Liat Device, SUPERBUG II will inform you that
the List Device toggle ie turned on then will display a blank
line with a period as the prompt for command entry.

14

SUPERBUG II OPERATING PROCEDURES

The syntax for SUPERBUG II ie the same as the TI-DEBUGGER. The
followlng conventione are usaed. Iteme surrounded by <angle
brackets) represent mandatory data that muet be entered. Items
gurrounded by {bracee} indicsta you muat choose betwaen two or
more fteme indicated. Items esurrounded by (brackets] indicate
optional data. The parenthesea (...) indicates the previcus item

may be repsated.

All SUPERBUG II commands wust begin with a single character as
indicated in the refsrence chart. Depending on the starting .
character, one or more additional entries muset be made. Some
commands (such as J, U, and L) do not even require termination

with ENTER. The specific syntax for each command 18 described in
the following eectione. If additional entriee are required they

may be separated by spaces or commas.

With many of the commande, you can enter a G or V after an
operand to indicate that tha operation is to take place in GROM
(Coneocle or Command Module) or VDP RAM, respectively, {(natead of
in CPU RAM or ROMNM.

You can define up to threa blas charactere, labeled X, Y, and 1.
When one of theee characters ie appended to an operand, 1lte value
ie saddad to the value of the operand. Thus If you have set X to
>204 and enter an oparand of >100X, the operand ugsed ie the aum

of >204 and >100 or >304.

When you type the character that indicates the command you wish

to executsa, SUPERBUG Il will automatically place a aspace after &
the character, although you cannot see it because no cursor

appears on the ecreen. Do not press <space) after a letter

unless you wish to terminate the command. While SUPERBUG II does
not use a cureor, a period will appear at the beginning of a

blank line when you may enter & new command.

After chooeilng a command, you must enter the command’s operands
(1f any), which coneiet of up to three hexadecimal flaelds,
depending on the command. Operands contaln four hexadecimal
digite each. IF you enter more than four digite, only the lasat
four are ueed. If you enter fewer than four digite, they are
conmjidered by SUPERBUG JII to be the right-most digits of the
operand and any miseing digite will be ZERO.

If a command allows one or more operande, the command may be
terminated by a epace, ENTER, comma, colon, or semicolon,
Depending on the command, each termination may have a different
effect. If you want to escape & command once it is started,
gimultaneously prese FCTN and X. The eacape feature is |
particularly useful with the M, D, and A commands If you do not
want to wait until the dump 1ie complete.

15




A —— DISS—ASSEMBLE MACHINE CODE

£
T "

* To Dise—assemble code at current User PC Location

ENTER:
A {<return) or <-> or <i> or <>}
or A [<{Number)>]} {[<return> or <-> or <t)> or <3 >}

Dies-assemblaes the machine instruction/s besginning at the user PC
Address. If a single paramenter is entered it 1g treated as tha
Number of instructions to display or print.

Examplea:

A 100 <return> Disasaembles 256 (hex 100) bytes starting
from the current usar’e PC

*" To Diss—-assemble code between locations specifiad

ENTER:
A (Start Addr> <End Addr)> [<Relocation Addr>] <return)

Dises-asaembles the machine instruction/s beginning with the Start
addresas entered and continuing to the End addreas entered, If a
Relocation address is epecified, the disassembly will occur
betwean Lthe Start and End addresses, but any addresses (including
JMP addresses) displayed in the listing will appear as if the
Relocation addrese were the Start address.

Example:

A COOO,DFFF,4000 <-> Dieassembles the coda from >CO00 to
>DFFF but any JMP addresses will
appear as if the code was located
from >4000 to >5FFF. The listing
will not include the address and
machine cods.

NOTES:

Output from this command will be directed the OUTPUT DEVICE 1¢
the L{(1at) haa been turned ON. Otherwiss the liating will be
displayed on the userse screen.

If the command fa terminated with a ¢:> or <;>, the dis-assembled
output will appear ae DATA statementg only. Thie feature allowe
you to direct the dis-ageembler to bypase normal mnemonic
interpretation of machine code if you are certain that s block of
memory containe only DATA or TEXT information. While the-
dise—assembler does not display TEXT etatementa, all DATA

datatements do Iinclude an ASCII tranglation of the data as a
commeant .
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If the command is terminated with a <;> or <->, the output
listing will not contain the addreses and machine caodea. It will
produca an output lieting that can be directly assembled if
desired. Thise option 18 available for any output device, printer
or diek file.

The Relocation addrese option sllows you to copy a block of
memory into a different area then disassemble 1t as Lf 1t wars
gtill Iin 1its originael location. Thise feature then allows the
addreeses in the lieting to reflect thes original location of the

block of code.

If you want to resassemble a source flle that you dump to disk,
you should firet edit the Bource file to insert an AORG statement
at the beginning of the file. The AORG should reflect either the
area the program was dieseeembled from or the Relocation area
where the program originated. Thie will make any branch
inetructionse and data reference Instructions correact whan you try
to run the re—assembled program. Aleo If the program useas any
Editor/Assembler, Min{-Memory, or Extended Basic utiliti{es, you
ehould run the re—assaeambled program under the appropriate
snvironment 8o the required utilities will be present.

If you want to disassemble & program for later reassembly, the
following procedure is recommanded: Firet dump the program to a
printer using tha b command. Than study the printout to find
obvicus TEXT and DATA areas of the program. Then use the A
command to generate a disgsaseembly to the printer using the
Creturn> and <:> optione. Thie will produce a first—-pass
disassembly with obvious TEXT and DATA asreas disessambled into

DATA statements.

Then review this firet—-pase liating to search for other DATA “
areas that may not have been obvious in the Dump. Some clues to
such areas ars a searies of MPY, DIV, SZ(C, or SOC instructiona.
Many DATA values have a tendency to disassemble into theee types
of inatructionse. Another place to look for DATA values |18
inmmediately after a BL or BLWP instruction. HMany times DATA
values are passesed to subroutinee by such DATA atatements. If one
or more instructione following a BL or BLWP seesm strange, this
may be an indication that such DATA statemente are being used.
Another way to check for such DATA paseing is to look at the code
in the routine referenced by the BL or BLUP. If the BL routine
ueas any "Rll+ operands or if the BLWP routina uses any *Rl4+
referances, you can ba sure that DATA is being pasead to the

routine in thtis manner.

Once you have i{dentified all poesible DATA and TEXT areas, use
the A command once more to disassemble the program to disk ueing
the <(-> and {(;> optione. Hopefully you have jotted down a list
of all the areas that need to be diesesembled with the <}>
option. You will have to diesassemble each conasecutive <(-> and
{;> area of the program with individual commands, but they can
all be sent to the same disk file. The file will be written §n
APPEND mode ac each successive A command will merely add source
etatementas to the end of the exiesting flila.
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B — BREAKPOINT SET/CLEAR

* To set a breakpoint

ENTER:
B <Addrese> <reaturn>

* To clear a breakpoint

ENTER:
P <Addresae)> {(->

* To sahow breakpoints
ENTER:

B {return>

* To clear all breakpointas

ENTER: |
8 (-2
Example:
B 24680 <return?> Saets a breakpoint in the user’s program
at location >2480.
NOTES:

Up to 11 breakpointe can be sat at a time. SUPERBUG II uses two
word breakpointse. When you set a breakpoint, the program inserts
a branch to the breakpoint handler routine within SUPERBUG II.
Whan the breakpoint 1s encountered during exacution, the
workspace pointaer, program counter, and status are ssaved, the
breakpoint {e¢ cleared by restoring the original coda, and the
SUPERBUG II breakpoint handler ia enterad. When the breakpoint
raturne to SUPERBUG II, the breakpoint encountered will be

diaplayed and the program will be back Iin command mode walting
for your next entry.
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Since SUPERBUG Il uses 2-word breakpointe, you should observe the
following precautione:

1) You cannot set breakpointe at consecutive worda. If
you attempt to do so, the following error measage will
appear:

ILLEGAL CONSECUTIVE BRKPT

2) The same 1llegal consecutive breakpoint meseage will
appear iIf you try to enter a breakpoint that already
exists.

3) Be sure to set your breakpoints in a part of your
program where the second word of tha breakpoint is
not referenced by some Instruction in your program.
If this happens, unpredictable results will occur.

4) When using breakpoints, it 1@ always a good idea to
type B- before exiting SUPERBUG I1. Thie will help
sheure that all breakpoints will be removed in caease
some ware ast but never reached durlng your teeting.

i ; If you axit SUPERUG II with breakpoints still in your

program, unpredictable results may occur {f yqu try
to sxecute the program.

Remaember that you cannot set breakpoints in ROH-based programs.
When a breakpoint is eat, the original contenta of the breakpoint
location are copied into a temporary storage area within SUPERBUG
II and a branch to the breakpoint handler fts written into the
program being tested. This cannot be done with ROM—-based code a0
if you try to do thie, the breakpoint will naver be reached.

If you nsed to test ROM-basaed coda, you should use the 5 command

to single—step through the code rather than attempt to setl
breakpoints. -

19




o

C —— CRU INSPECT/CHANGE

ENTER:
C <Bagse Addr> <Bit Count> <return
then [<{Data>] <(return’

Example:

€ 1100,8 <return)> Gives the value of the first
8 bits at address >1100

NOTES:

Your first request causes SUPERBUG II to perform a STCR to read
the number of bits specified. If you requeet 1 to 15 bitse, that
many will be returned. If you @elect O bite (or press return
with no bit count), than 16 bits will be read and returnad.
Aftar the initial display, SUPERBUG II is wailting for you to
eanter a new bit pattern (1 to 4 Hex digits) which it will thaen
write to the especified CRU with a LDCR. Press return with no
antry to return to the command mode.

The C command will cause SUPERBUG II to attempt to read from the
spacified bita. However, 1f the hardware doss not support data
input from the selected bits, the display will show a 1 or ON
condition as 1f it had read an input. Similarly, {if you attempt
to write to a CRU bit where the hardware does not accept output
from the computer, nothing will happen.

If you wish to examine the DSR ROM in a Peripheral Controller,
use thie command to enable the card and awitch the ROMN into the
DSR address range from >4000 to >5FFF. Disk controllers are
normally set to CRU addrese 1100, soc the example above would ba
the first etep for accessing a Diek Controller DSR. When a
regponse ie given, type the number 1 followed by a <return> to
turn on Bit 0 of the CRU address.

Peripheral DSR ROMs are enabled by wsetting Bit O of the CRU
address to a )} and disabled by eetting it to O. Once the ROM 1s
enabled, you can use the M command to examine its contents. If
you want to Dump or Disaseemble the DSR ROM to & printer or disk
file, you muet firet use the N command to copy Lhe ROM contaents
into a different area of CPU RAM. Thie 1# because only one
device can be active In the DSR range at & time and whan you try
to direct output to disk or printer, ite controller will
deactivate the ROM vou enabled and ita contente will no longer bhe
avallable. Thia is one of the reasons for the memory relocation
features of the D and A commands.

Ppit O 18 the only bit pre-defined in the TI specifications. Any

other bite in the CRU addreses range for the peripheral are at the
digcretion of the designer. Refer to the technical documentation
for the peripheral controller of intereet for the meaning of any

other CRU bite that it may use.
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D —— DUMP MEMORY

* To Dump code at current User PC Location

ENTER:
D {<return)> or <> or <i> or <; >}
or D {<number>) {<return> or <-> or <t> or €;?>)

Dumps the maemory Data in HEX and ASCII beginning at the user PC(
Address. If a single paramenter Is entered it is treated as the
Number of locations to display or print.

Example!

D 100 <return> Dumpe 256 (hex 100) bytes gatarting at the
user’s currant PC.
* To Dump code between locatione specified

ENTER:
D <Start Addr> <End Addr> [Relocation Addr>] {return?

Dumps the memory Data In HEX and ASCIIs beginning with the start
addreas entered and continuing to the stop address sntered.

Example:

D A0OOQ,A080,&6000 <(return> Dumpa the memory from >AQ000 “
to >A080 but the addresses
digplayed make the dump seem
to be from >6000 to >6080.

NOTES:

Qutput from this command will bea directed to the OUTPUT DEVICE if
the L(ist) hae been turned ON. Otherwise the listing will be
displayed on the users screen.

The <-> termination for this command {is gimilar to tha (>
tarmination for the A command. If it ie used here, the dump will
not have the address and aqual sign at the beginning of each
linae. This feature can be usaed for printer or diek file outputs.

The Relocation Address option for this command operatas fidentical
to the Relocation Address for the A command.

A G or V can be entered at the end of the Start Addr to Iindlicate
the dump should be mada from GRON or VDP, respectivaly, rather
than from CPU memory.
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E — EXECUTE

ENTER:
E [<Addrees>] <return>

Exampla:

E <return> Begins execution at the PC addreas laat
specifed by the R command.

NOTES:

If an optional Address is spaecified, this command will start
execution at that addresse rather than the last address specified
by thea R command.

Before using this command, you should use the R command to at
leasat initialize a workspace for your program even if you supply
s PC addrese with this command. Failura to do so will cause
unpredictable resultse because the workepace pointer is
initialized to >0000 when the prograem is started which ia conseole
ROM. Thus reqisters cannot be changed unleses you supply a
workaspace somawhare in RANM.

If you usae breakpointe to halt execution of your program, or 1f
you use S to single step through your program, SUPERBUG II will
continually update tha last PC entered via the R command as
breakpointe are reached or as the 5 command is lsaued. If you
enter E aftar a breakpoint or an S command, your praogram will
begin execution from the last updated PC value.

Tha @ command can aleo be udsed to execute a user’e program.
Refer to the Q command description for details
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F —— FIND WORD OR BYTE EQUAL

ENTER:

L 1'
¥,
-

F <Start Addr?> <End Addr> <Data> [<return> or <->}

" Example:

F 2000, 3000 ,FFFF <-> Saarcheeg from >2000 to >3000
comparing bytea to >FF and displays

the addresses and contente of those
byteas that match.

NOTES:

1f the command ie terminated with a ¢->, bytas are compared but
{f it 1@ terminated with (raturn> then words are compared. When
words are compared, the addrass 1 incrementad by 2 after each
comparison ao the comparisong are always on word boundarieas. 1f
byte comparison is gselected, the address ia incremented by 1
after each comparison and each byte is comparaed to the speclified

data.

The K command is the opposites of the F command in that it will
search for bytes or words that do not match the data spaciflied.
Refar to the description of the K command for more information.

If a G or V s entered after the Start Address, the search will

be made in GROM or VDP memory rather than in CPU memory.
Searchee in these memory Aareas are always byte-oriented.
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CTRL/F —— FIND STRING

£
: "

ENTER: .
CTRL/F <Start Addr> <End Addr> <(return>

Example:
CTRL/F 2000,3000 <raturn> Searches from >2000 to >3000

comparing bytes to the currant
string defined by the I command

NOTES:

A special character combining an F and an S will be schoed whan
CTRL/F 18 pressed to indicate the Find 5tring command.

The program will search all bytes in the apecified range for
matches with the current string. The string may be up to 10
charactaers ({n length. 1If the current string s ‘ABCDEFGHIJ’ and

a match ie found starting at location >2031, the following
dieplay will be presented:!

203] = 4142434445464748494A
203l = A BCDEFGHIUJ

This two—-line display showa both the hax valuessa and the ASCI1
values for each byte in the string. Thie typs of two-line

digplay will be presented for sach location Iin the range where a
atring match occurs.

The addresaes may be byte or word addresees. The Start Addreas

may bae preceeded by a G or V to indicate that the search la to be

performed fn GROM or VDP memory.
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G —— GROM BASE CHANGE

* To show the current GROM Baee Addreas

ENTER!
G {return?

Example:

G {return’ Digplays the following message:

GROM BASE = XXxXX
to indicate the current GROM
base addresse in aeffect.

* To change the current GRONM Base Address
ENTER a new address following the diaplayed GROM Base Addrese

Example:

9810 <return> Changes the Page O
CROM Base Address of
9800 to >9810 for

Page 4.

GROM BASE = 9800

NOTES:

The TI-99/4A supports 16 pages of GROM addreesing as follows:

GROM Page Base Address
0 9800
1 9804
2 9808
3 980C
4 9810
5 9814
6 9818
7 981C
) 9820
9 9824

10 9820
| | 982C
12 9830
13 9834
14 9830
15 983C

Be aure to only enter one of theee especified Base Addresses or
gubsequent accesses to GROHN from SUPERBUG I1I may not work

properly.
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The Base Addresa serves to select a particular bank of GROM/GRAN
memory. Read/write control to GROM/GRAM ie determined by adding
an offset to the current base address. Theae offsete are >0402
for GRHWA (write address), 20400 for GRMWD (write data), and
0002 for GRMRD (read data). For example when SUPERBUG II reads
from a GROM location (eay G6000), if firet writea the addrees
>6000 to tha GRMWA which ies formed by adding >0402 to the current
GROM base addrese. Then it reads from hia location by adding
»0002 to the current GROM base addreses to form the proper GROM
Read Data Address and Moves Bytes from GROM until all desired
bytes are read.

The GROM Base Address concept was intended to allow multiple
command module programs to be housed in a single cartridge casee.
The 3 GROMs in the console which contaln the operating system and
TI Baeslic respond to all 16 pagee o tha Base Addreee has no
affact on theee GROMe. The paging only affects those GROMe in
the cartridge memory sepace with addresses from G6000 to GFFFF.
Each page of GROM memory supports up to 5 GROMs on 8K boundaries
in thie range. Thae GROM paging has no effect on CPU ROH or RAN
in the cartridge space which resides in the CPU address range of
>6000 to >7FFF.

If a cartridge does not contain wmultiple banks of GROM, the GROMa
in the cartridge will respond to all Base Addreases.

The TI-99/4A conaole actually has a faature which supports
gtartup menu display of multiple command modules. This feature
is called REVIEW MODULE LIBRARY. If a multiple command module
cartridge were installad, thae startup ecrsen would show the
program gelections for the Page 0 command module and an eXxtra
selection for REVIEW HMODULE LIBRARY. If this axtra selection 1s
chosen, the startup screen would be redrawn showing the programsas
in Page 1 and the REVIEW MODULE LIBRARY aselection. The startup
scraen would be redrawn showing the programe in the nexlt page
command module @ach time the REVIEW MODULE LIBRARY selection 1i»
made. When all available pages have been shown, Page 0 will be
shown agalin.

TI never made any such multiple command module cartridges
avallable a9 commarcial products. Howsver several manufacturers
ara currently working on producta that will support GROM or GRAHNM
paging using this technique. Thie feature of SUPERBUG II will
make the program compatible with such hardware when 1t becomes
avajilable.
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H —~— HEXADECIMAL ARITHMETIC

ENTER:
H <Firet Number) <{(Second Number> <return>>
Exanplet
HA®6& <return?> Digplays the sum, difference, product,
quotient, and remainder of >A and >6.
NOTES:

Each operand must be a haxadecimal number with up to 4 digite.
For the example glven above, the resultant dieplay will appear aw

follows:

H1=000A H2=0006 HI1+H2 = Q010
Hl1-H2 = 0004 H1*H2 = 0000 003C
H1/H2 = 000} R = 0004

The firet line shows the two numbere you entered along with the
Hex Sum. The second line shows the Hex Difference and Product.
Note that the product of two l6-bit worde is a 32-bit worgd which
la represented by two consecutive lé6-bit worda. The third line
ahowe the Hex Division result. The Quotient and Remalinder are
each stored in a 16—-bit word ahown here as the Quotient followad

by the remainder.



I —-~ ENTER STRING

ENTER

NOTES:

Thia command allowa you to enter the gtring that will be used for
tneerting stringse into memory or sgsarching memory for etring
matcheaes.

After entering I, you will be presented with the following
prompt:

Ingert/Search String:
ABCDEFGHIJ
ENTER STRING

L]

The string ’'ABCDEFGHIJ’ 1e the default atring to indicate that up
to 10.characters may be entered. Once a etring has been entared,
subsequent usea &f the I commsand will present the last string
that was entered.

To change the atring, merely type the new atring after the
asterisek on the blank line and press ENTER when you are through.
You may enter up to 10 characters. If you make a mietake, press
FCTN/S for backspace and the prompt will be presented again.

You can actually enter any ASCII character that can be typed on
the kayboard ueing the CTRL and FCTN keys as well as the
alpha-numeric keys. Note howevar that some keys such ae FCTN/S
and FCTN/X will be treated &e escape commands rather than string
text. Many of the non-salphanumeric codeg do not have & character
pattern defined, so 1f you enter such codas, you will eilther see
a bilank or garbage character achoed on the screen,. Howaver, the
hex coda for the character is in the text string and tha eearch
will be performed properly.
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CTRL/I —— INSERT STRING INTO MEMORY

ENTER:
CTRL/1 <Addrees> <return?
Example:
CTRL/1 2800 <(return> Insertsa tha current egtring into
memory starting at >2800.
NOTES:

A spaciel charactaer combining an I and an 5 will be echoed when
CTRL/I 1e pressed to indlicate the Insert String command.

The last etring entered with the I command (or the default string
if tha ] command has not been used), will be inserted into memory
beginning at the address specified by the CTRL/1 command.

The address may be a byte for a word address and it may be
preceedad by a G or V to indicate that the string ie to be
jnaerted into GRAM or VDP memory.

Remember that this feature only inserts the ASCII codes for the
taxt string into mamory. 1t does not insert a byte count for the
string becesuas this is not always necessary or deslred. If you
are replacing a etring like a daevics pathname in a program that
requires a string length byte in front of thes etring, you will
nesd to use thae M command to modify the length byte separataely if
your new string is not of the same leéngth as the cld one.
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J — TOGGLE SCREEN COLORS

ENTER:

NOTES:

The screen color will be toggled to the next of & available
foreground and background color combinations. Once the sixth
cholce has baen used, preaaing J agailn will cause the first color
to be presented. The border color ia set to match the background

color.

The s8ix choices avallable are!

WHITE on DARK BLUE >FAF 4
BLACX on LIGHT YELLOW >1B1lA
BLACK on LIGHT GREEN >1313
BLACK on GRAY >1ELE
BLACK on WHITE >1F1F
DARK BLUE on GRAY >4EAE

If you want to cugtomize your copy of SUPERBUG II to change the
order of thea colors or to replace them with different colors,
gearch near the ‘end of the SUPERBUG 11 program for the etring of
6 words that matches the data values shown above for the default
color combinations.

If you have a Diek Fixaer program, you can uss it to edit the
gector containing these values @o each time the program is loaded
your cuetomized values will be avallable. You will have to edit
each of the 3 flle vereions of SUPERBUG II individually and the
valueg will be In a different location in each.

If you only want to change them while the program 1s in memory,
you can use the M command to find the valueas and change then.
You should start searching about >80 bytes from the end of the
pProgram.

You can uee SUPERBUG II itself Lo change the contents of the SBUG
and SBUG6 files than usee the Save Program File command to write
the preogram back to disk with your modiflications. Be sure to use
the procedures deacribed 1In the saction on Patching Program Flles
and always work with a backup copy of the program.

If you make such modiflcations to your copy, they should be for
your use only. If you glve a Copy of SUPERBUG 11 to somecnhe else
through FAIRWARE distribution, please be sure to give them a copy
of ‘tha original disetribution dlek.
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K —— FIND WORD GR BYTE NOT EQUAL

ENTER:
K <Start Addr? <{End Addr> <Data)> (<return> or <—>}

Example:

K 2000, 3000 ,FFFF <return)> Searches the memory from >2000
to >3000 and displays those
addregees and thelr contente
that do not match >FFFF,.

NOTES:

If the command 19 terminated with & <return>, words are comparaed

but 1if the command is terminated with a <(-> then bytea are
compared.

Excapt for the fact that thie command looksa for data that doas

not match the usaer’s sntry, ita operation {s identical to that of
the F command. Like the F command, the Start Addr can be

followed by a G or a V to indicate that the search 1la to occur in
GROM or VDP. |
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L —— LIST DEVICE TOGGLE

ENTER:
L

HOTES:

This command will toggle the Ligt device betwean the Qutput
device entered and the user aecreen dlsplay.

The current diaposition ie displayed on the screen. To change

conditiona, aimply re—enter this command.

1f you do not have a printer connacted to your system, you should

either define a diek file asg your output device or uee tgn Ld .
command to turn off the output device. Thie willl cauge an

outpute to be 1seued to the ecreen rather than to a printer or

to send a D or A output to a
fila. I1f you accidentally try
:::Etar that {e not connected or turned on, the program may lock

up and you may have to reset or resetart your computer.
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CTRL/L ~— LOAD PROGRAM FILE

ENTER:;
CTRL/L [<Load Addr>] <return)>

NOTES:

A apeclal charactar combining an L and a P will bae echoed when
CTRL/L 1& pressed to indicate the Load Program File command.

The Load Addreags entry ie optional. If an addresa ia specified,
the program file will be loaded atarting at that addrees. 1If no
address ia épecified, the default address in the program file
will be used.

After entering the CTRL/L command, the following prompt will
appear:

Devica/File:
DSK1.SAMPLE
ENTER FILE NAME
w®

This prompt givaes you an opportunity to changs the default or
laet file pathnama. To load the file indicated, merely prase
ENTER after receiving the prompt. To change the file name, type
& naw name of up to 28 characterg following the asterisek then
presa ENTER. When you Preaa ENTER, the current file name will ba

loadad. Following a succesaful load, the following meeeage will
Appaari

Program atarts at >xxxx

The actual start address of the program loaded will be di;plarﬂd
In place of the x’s.

I1f you make a mistaks in antering the fila pathname, merely press
FCTN/S for backepace and tha prompt will be raepeated. IFf you
pressed CTRL/L by miatake and do not actually want to locad a
pProgram file, preas FCTN/X to exit the command routine.

If the program you wish to load 1@ larger than 8K bytes and
conslats of several segments (such as DISK].SAMFLE],
DSK]1.SAMPLE2, etc.) you will have to load each segment
individually because thisg command doee not support automatic file
name fncremanting as 18 done when Editor/Assembler Option 5 1a
uged. Thie wae done deliberataly to allow maximum flexibility
with the CTRL/L faaturae.

L]
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M —— MEMORY INSPECT/CHANGE

A G or V can be entered at the end of the Start Address to

indicata that the data display should be from GROM or VOP

.. respectively rather than from CPU RAN or ROM.

* To see or alter a memory locatlion
GROM cannot be altered, it can only be displayaed. Howevar, even

ENTER: | accessing GROM changee 1ts program counter
_ #0c 1t may not b
M <Address> <{return’ : posaelble to return directly to your program from SUgERBuG ;1
then [<Data>] {<return> or <->} after axamining GROM memory. If you have a GRAM emulation

devica, thie command can be used to modify memory in the GRAM
amulator.

Example:
Only addressas >0000 to >3FFF of VDP RAM can b
N 3000 <(return> Causes the contents of location > 3000 addreseses may be examined or changed. The nrn: :ECEE:EE;H :?EEE
be dieplayed. After the contents ars >3500 or so to >3IFFF is used for disk buffers by the Disk "
digplayed, you may anter new data and Controller. If you are doing disk output from SUPERBUG II, be
preas <return> to change the data to caraful not to alter any of these locations. l

your new entry.
The B8 VDP write—only registere may be changed from SUPERBUG I1
but they cannot be examined. To change a VDP regleter, entar an

* To see multiple memory locations addrese of V8 followad by the register number (0 to 7), the data
byte, and <return?>. For exampla’ ‘

ENTER:
M <Start Addr> <End Addr> <return> M VABIF5
will load VDP registaer 7 with >F5.
Exampla:
M 2000, 2080 <return> Displays thae addreess and contents ,
of locations >2000 to >2080. :
ROTES:

If a range of addressaes are epecified, SUPERBUG 1] will display
their addreeses and contenta on the screen. The acrsen can
display up to 128 addresses or Y80 at one time without scrolling
any information off the secresn. You can press any key to pause
the function whila {t is scrolling then any key again to reaume
the ecrolling. Howaever 1f you press the FCTN and X keys
gimultaneoualy the command will be ended and SUPERBUG II will
return to command mode.

If you enter a single address, lte current contentg will be
digplaved and SUPERBUG II wiii walt for your antry to change 1t
or view the next address. If a change is followed by <(raturn’;,
the change will be made and SUPERBUG 1I will return to command
mode. If a change 18 followed by a <,> or a {space”>, the change
will be made and the next address will be dieplayed. If a ¢(,> or
¢apace> 18 enterad without a change, the next addrese will be
dieplayed without any change belng made.

1f you terminate & change with <->, the change will be made and
the previcus addrees will be displayed. This allows you to check
the change you just made. If you enter < without making a
change, the previous addresa will be diesplayed.
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N —— HMOVE BLOCK
ENTER:
N (From Addr> <To Addr> <Byte Count>
{<return> or <-2> or i) oOr C: 2}
Examplae:

N 4000, C000,2000 <return> Moves 8192 (hex 2000) bytes
gtarting at >4000 to the
block starting at >C000.

NOTES::

1f the commpand {8 terminated with a <{return?> or (1>, the data
will be transferred from the starting addreseses epecified to the
ending addreass implied by the byte count. If the command {8
terminated with a <-> or <;>, the tranafer will be in revearse
order. In the example given above, 1f the command had been
terminated by a <->, the firat byte tranaterred would have been
from >9FFF to >DFFF and the lasat byte tranaferred would have bsaan

from >4000 to >C000.

The byte tranafer can be executed in fast or slow mode. To use
elow mode, terminate the command wikth <:> or <iJ. This will
cauge & delay of about 15 to 20 milliseconde between each byta
tranaferred. This feature is provided mainly to allow a block of
memory to ba copled into EEPROM devices which raquires a minimum
of 10 milliseconde between each write operation.

To progrem EEPROMe, you will nead some type of hardware device
that allowe you to plug RAM or EEPROM chipe 1nto a gocket
gomewhare in CPU memory space. The typse of hardware you have
avallable will determine the addrees range to use as the target
for the EEPROM chips. Refer to tha technical information for
your hardware to determine the propar EEPROM addreeees to use and
whether any epecial setup logic is necessary before you can use
the N command. For example, some hardware might require that you
firat uge the C command to set certain CRU bits to enable the
device before you can load data into it and program the EEPRONM
chips. |

Thia command is aleo handy for initializing a block of memory.
Firet use the M command to inftialize thse firet word of the block
then use the N command to initlalize the rest of the block. To
tnitialize >C000 to >CFFF to ZERO, firet clear >C000 with the M

command then use the N command as follows!

N €000,C002,1000 <(return>
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0 ~~ CHANGE OUTPUT DEVICE

ENTER!:
(4]

NOTES:

Aftar santering 0, you will be promptaed for & new Oubput Device.
Tha sama prompt that appears when the program is firet started

will ba displayed along with a blank linse whare yocu may enter a
naw output device name {f you wiah.

The previous output davice name 1e¢ displayed with the prompt. If
you press <return’> without making a new entry, tha previous
davice name wlll be retained. If you make a new entry, 1t cannot

excead 28 characters in length.

A In the startup prompt, }uu can prass FCTN and S eimultanecusaly
for a backaspace to get the prompt back and etart your entry
again. After your entry 1is complete and you press <return’>, a

masvage will be displayed informing vyou that the List Device
toggle 1is ON.

The Output Device name may be any file—-oriented output davice
supported by tha TI-99/4A systam. In general thie will either be
a Printer or a Diek File. The Output Device will be usaed to

print ocutput from the D and A comnmands if the L option 1ls sst to
enable the output device.
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P -— COMPARE MEMORY BLOCKS

A
P <Start Addr 1> <Start Addr 2> <Byte Count?) <(return)

ENTER?

Example:.

P 2000, 3000,100 <returmn’ Compares the 256 (hex 100)
| bytee from >2000 to »2100 to
thogse from >3000 to >3100 and
digplays the addresses and
contents of thome that do not
match.

NOTES:

A G or a V can be entered at the end of Start Address 1 or Start
Address 2 to indicate that the comparison should be macde with
that block Iin GROM or VDP reapectively rather than in CPU memory.

Thie command 1e useful for comparing different versions of a
program. If you can load both versions of the program into
memory at the sahe time, you can compare the contents of both
nanory areas where the programe redide to ses how extensive the
changes were from one version to the next.

Another valuable use of thla feature is memory tests. If you
have SUPERBUG 11 loaded Into SUPER SPACE for axample, you can
initialize all of CPU memory from >2000 to >3IFFF and >A000 to
SFFFF to some value (say >0000, >FFFF, >AAAA, or >5555). Thaae
valueg are suggested because they check all zseroes, all ones, and
alternating ones and zeroese.

You can then use the P command to compare tha contente of the low
memory expansion block from 2000 to >3IFFF to each of the three
8K blocks in high memory one at a time. If you compare all
blockse with the 4 patterns Indicated, you will perform a fairly
extengive check on the read, write, and refresh capability of
your expanslon memory.

Thia same feature can be used to check 128K to 512K expansion

memories also. You will probably have to use the C command In
between teating each 312K bhlock :though toa switch the next bank

fnto memory. Refaer to the technical literature provided with

your hardware to determine the proper way Lo run such tests.
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Q —— QUIT SUPERBUG 11

" Tao Exit SUPERBUG II and execute a user program

ENTER:
G { (Addresesms’>] <{(return>

" To Exit SUPERBUG 11 and restart the computer

ENTER: )
FCTN/= simultaneously

NOTES:

The ¢ option 18 eimilar to the E command except that 5Screen
Addr?in. Offeat, and Width are ressat prior to Executing the
Ugser’s program. The PC to which the G option branchas 18
determined in ths same manner as for the E command.

The FCTN/= option causes a BLWP to location >0000 which causgsea a

computer restart. If you have a TI-99/4 co 1
instesad of FCTN/=. necle, uae SHIFI/Q
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R —— INSPECT OR CHANGE WP, PC, AND SR

-

ENTER:
R <return>
then [<Data>] {(<return> or (gpace’)
then [<Data>] (<return> or {@paca’}
than  [<Data>] {<return> or {gpace’}

NOTES::

Thig command allows you to inspect and change the WP (Worksaspace
Pointer), PC (Program Counter), and SR (Status Reglister) that
will be uged for your PpProgram when you select the E, Q, S, or V¥

commanda.

W¥hen you firet eelect R, SUPERBUG 1I will display the value of
the WP. If you change it then prasae (return>, the value of the
PC will be dieplayed. If you prase (return> without making a
change, the command will tearminate and you will be returned to
the SUPERBUG II command mode. If you wish to advance to the PC

without making a change, merely press <(spaca.

Once you have viewad or changed the PC, the asame procedure will
advance you to tha SR value. After viewing or changing the SR,
you will be returned to the command made of SUPERBUG I1.

The WP pointe to the workspace for your program, the PC points to
the firet instruction that will be executed, and the SR sete up
the initial values for the Status Reglaeter. SUPERBUG I uses
these values ag "return” parameters to enter your program with a
RTWF instruction when you select E or Q. I1f you melect S or V,
SUPERBUG II will execute your program In "{interpretive”™ mode
ueing thease values as Lhe environment for your program.
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S ~— SINGLE STEF

ENTER:

NOTES:

The instruction leocated at the user’s PC i8 executed and
dieplayed on the acreen next to it’se memory addresa. Tha
effactive Jump address i1e aleo shown for all JUMP instructions.

Care must ba taken when setepping through VDP RAM accessasing. You
should avoild this by placing a breakpoint following the VOP

acceade Ilnestructione. You gehould alec avoid stepping through GROM
code.

Since the S command sxecutea your program interpretivaly, 1t can
be used to aingle step through ROM or RAH code. The naxt
instruction pointed to by the PC value 1a fetched from your
program, coplad into SUPERBUG 11 RAH space, and executed there.
If the inetruction le a 2-word instruction, both worda are coplied
into SUPERBUG II1I RAM space bafore sxecuting the instruction.

Caution ahould be exercised 1if you uee thie feature to axecule
console or DSR ROMs. \Unpredictable results may occur, the
computer may lock up, and {f you arse atepping through a Disk DSR
you may meas up a dieketta.
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CTRL/S —— SAVE FPROGRAN FILE

r
4 LY

ENTER:
CTRL/S <Start Addr> <End Addr> [<Load Addr>] <return?
Example:
CTRL/S €000,ECOO {return?> Saves the memory image from
»C000 to >E000 in a PROGRAN
fFile format.
NOTES:

A epeclal character combining an S and & P will be echoad when
CTRL/S 1e prassed to indicate the Save Program File command .

The Load Address {s optional. 1f cne le specified, the default
address in the PROGRAM file will be set to the Load Addraes
otherwise the Start Address will ba used am the Load Addresea.

After entering the CTRL/S command, the following prompt will
appear: *

pDavice/Fllet
DSKX1.SAMPLE
ENTER FILE NAME
o

Thig prompt givea you an opportunity to change the default or
lagt fl1le pathname. To save a pProgram to the flle indicated,

merely press ENTER. To change the file name, type a new name of

up to 28 characterds following the agteriek then press ENTER.
Yhen you press ENTER, the memory araa will be saved.

This command supports automatic file pathname incrementing.
Therefore if you entered a flle name of DSK1.SAMPLE!l but t he
memory image 18 10K bytes In langth, part of tha mamory image
will be saved to DSK].SAHMPLE)! and part will be saved to
‘DSK1.SAMPLEZ. .

Memory images saved in this manner are compatible with Option 5

of the Editor/Asembler. It 1s important to ensure that the Start

Addreas of your memory image actually containe the filrst
executable instruction of the program area 1f you plan to load
the program file with Option 5 of the Editor/Aesembler.
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T —— TRADE SCREEN (BIT MAP HODE ONLY)

N
To toggle or Trade the user screen tor the SUPERBUG IJ screen

ENTER:
T

NOTES:

I?nﬂ??PEiﬂUG 11 ecraen will be ewapped wlith the user acreen ONLY
mode was eelected upon entry to SUPERBUG II. Each

time the <T)> 1e preassed, the
acr
to SUPERBUG TI and reverse. ean will toggle from user ecreen

EEEERBUG II maintains twoe VDP register data arrays, one for ita
madﬂufi -n? one to match the loading environment. When BIT MAP
rode :n::I::tidﬁhtha;?Tt:uparravl are set differently to support
. an AP 18 not selected, both
the same (to match E/A, X-B " on el
, X-B, or Console Basic environments) I
. f
the T command 18 used when BIT MAP mode is not salected, the VDP

regleters are atill toggled betwaen L
he two arrayse b
ara identical, there 1@ no perceptive change. ’ ut since they
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U -—— TOGGLE OFFSET TO AND FROM TI BASIC

-

Lo
Thia command changes the screen offaet by plus u;lm;:;;chﬁgan .
l1low you tn.altarnata displaying the ecreen ae T1 BASC e it.
:nd as SUPERBUG I (or mostl Agaembly L:ni:;E:IP:h:rnctgr. . Lo
the
4 Extended BASIC) of feal ”
:iﬂﬂzilgﬁéﬂ?rum the way in which they are normally gtored by mo

Assembly lLanguage programa.

Th on for this offset ia to compact the VDP sturaii :r:;Fni
i fjble to reserve the maximum posgibla amount O

e ry Pna:aslc programs. The screen area uses VDP memory :rnm

:Ezggyt;n:GZFF. Charactar tablae OCCUpYy ZK hytnitzn :?Egth:u:h

boundaries. Most assembly language pru;;;;; ::‘)FF:_

boundary after the pcreen which ia from

) ' a from >000 to »7FF to
Banlc e o EZ: Ch;;:ctztﬂtiigganb;::: of the character pnttn;n:n
Corlap Bth t;n screan memory, @0 the firest 96 characters ( X
e o H;nt avaiinhla. The first character pattern IVllllb:I )
}3F13;5Ewhi:h fa character number y60. To traat t:lnf:?:;:inir
:I character number ~500" requires adding an of fset O

obtain the proper character pattern address.
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V —— EXECUTE UNTIL VALUE EQUAL

ENTER:
V <(Addresg> <Value)> <{raturn>

NOTES

Thies command 18 eimilar toc the S command In that it coples
inatructiong from the user program into SUPERBUG 11 RAM for
execution. The maln difference 1e¢ that instead of returning to
SUPERBUG 1] command moda sfttar e&ach instruction,

it continues to
axaecute the user’s program,

The user program is executed in elow mode unti] the value :
contalned at the address specified ie¢ equal to the value entered.
Yhen this occurs, SUPERBUG IJ will return to the command mode

with the meseags "BP NOT FOUND" to indicate that the halt was due
to a valua match rather than a breakpoint.

It i recommended that you do not try to execute console
operating system code using this command. [If your program wakes
any branches into System utilities such as SCAN or GPLLNK
routinea, then results are unpredictable and your computer may
lock up requiring you to power OFF then back on to recover.

Thie option should only be used for executing code which will not
leave your program area.
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W —~ INSPECT OR CHANGE REGISTER

<
4 L

ENTER: |
W [<Reglster Number>} <(return>

t hen [<Data>] f{<return> or (gpace> or <>}
(...)

Example!
¥ <(return> Displays sll of your Workspace Regieteres

and their values.

NOTES:

If you merely enter Jd and <return>, the value of all your
Workspace Regiaters will be displayed and SUPERBUG II will raturn
to command mode. The Workepace Reglaters displayed are those at
the workspace epecified by the WP Iin the R command.

I1f you enter a Register Number, tha value of that register will
be dieplayed and you Ray change it 1f desired. In this mode, the
npar}tiun of the W command 18 similar to tha M command. PFPressing

(return?> will return to command mode, pressing (space)> will
advance to the next reglater, and pressing <-> will display the

previous reglsteaer again.
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X, Y, Z —— CHANGE BIAS

* To Change X bilas
ENTER:

X <(Value?> <return>
" Tao Change Y blas
ENTER:

Y Value?> <return>

* To Changa Z blas

ENTER:
Z <Value> <return>>
Example!
Z 6A <return> Changes the Z bias tn-}ﬁa.
NOTES:

This feature allowa you to change the X, Y, or Z blaa toO the
value entered. After a value is entered, you use the characteras
X, Y, and Z following an address in any other command and alter
that addrees by the amcocunt of the blas. 1If the redult of the
slteration ia an odd value, tha actual addrese displayed ie the
next lower value.

In the example above, 1f the M command ware ugded as follows,
SUPERBUG II would dieplay the value of locatlion >106A:

H 10002 <return?
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> ——- HEXADECIMAL TO DECIMAL CONVERSION

¢
‘ "

ENTER:
y (Hex Value> (return?
Example:
y 2C <raturn> Displayeg the decimal value of >2C which
in 44.
NOTES:

f a hexadecimal number
nd displayes the decimal value o
:T:; EEmT: 4 digite. Values from >8000 to >FFFF are treated as

negat ive numbers and interpreted as two’@-complement binary
valuea for the convereion to decimal.

Only integer dacimal values ars displayed. This rout ine does not

gupport converslon to floating point (real) decimal values.

. —— DECIBAL TO HEXADECIMAL CONVERSION

ERTER:
» CDecimal Value?> <return>
Examplea:
. 31 <return?> Dieplays the Hexadecimal
equivalent of 31 which ias >1F.
NOTES:

Thie command digplayes the hexadecimal value of any decimal
integer from -32768 through 65535,

The computer can repreasent a total of 65,536 unique numbara Iin 1é
bits which 18 represented in Hex from 0000 to FFFF. Valueas from
0 to 32767 are converted to Heax numbere from 0000 to 7FFF.

Negative numbere from ~]1 to -32768 are converted to two’'s
complemant form and represented as FFFF to 8000. Thise range of
Hex numbers waps into the same space a# 18 used for positive

numbers from 32768 Lo 65535 which {8 representead by Hex numbers
8000 to FFFF.




FINDING YOUR PROGRAH IN MEMORY

r
Ll &

t flle, the entry
1f you loaded your program from a tagged oblject .
point of your program will be in the REF/DEF table 1f you used a

DEF gtatement to define the entry point when you addembled the

program.,

The REF/DEF table starts at »3FFF and worke 1te way downward.
Each entry in the table occuples 8 bytes. The flirst 6 bytee are
the program name and the last word (2 bytes) are the entry point

of the program or routine.

Use the M or D option to examine or dump the area containing the

REF/DEF table to find the entry point of your progranm. The
address for your program’s entry polint will give some clua as to

whaere it is loaded.

VYhen you use the Load and Run option of Editor /Assembler, 1t
begins loading programs at YAO00 if thay are relocatable (no AORG
atatement). The SBUGO file is relocatable so it may be loaded

aither befcocre or after your PpProgram.

1f ynﬁ usad the Extended Basic loader to load your program, it
begine loading at >24FA. If you loaded your program bsfore
LOADSBUG, your program will atart at >Z4FA {f it 1@ relocatable.
If you loaded LOADSBUG before your program, your program ehould
be 618 bytes past Y24FA. If you use an AORG to put your program
into High Memory, be sure to not use the area from >AQG00 to >BFFF

becauae thisg e whare LOADSBUG will load SUPERBUG II.

Once ynﬁ enter SUPERBUG II end are ready to start teeting your
program, be aure to uee Lhe ¢R> command to eet the WP, PC, and SR

values before you try to umse the <5, <E>, <G>, or <V)> commands.
Prior to using tha <E> command, be sure to use the <B> command to

set & breakpoint in your program at a place you expect it to
reach so 1t will stop and return to SUPERBUG 11.

If you forget to set breakpoints before using the <E> command,
you will probably not be able to return to SUPERBUG 11 without
regetting your computer and reloading your program and SUFPERBUG
II. Braakpoints are not necessary when using the <S> and <V>

commands.
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LOADING/SAVING PROGRAM FILES

Most object files loaded with Option 3 of the Editor/Assembler do
not automatically start axecuting. Once they are loaded, control
reaturne to the load prompt ea you can load additional files or
atart running a program by pressing ENTER to advance to the
Program Name prompt. Howevaer, all program files loaded with
Option 5 of Editor/Assembler start running automatically. Thie
makas it difficult to debug or disaseembla such programs.

The Load/Save Program File featuree overcoma this problem bacause
now the entire operation can be controlled by SUPERBUG Il1. The
Load command can be used to load 8K byte segmente of the program
fila into either thelr normal wmemory areas or into any nmamory
area you wish. If you want to executa or gingle-step the
program, it eshould be locaded into {ts normal memory area or
address references will be incorrect and the program will not run
properly. However, {f you merely want to dump, disaseemble, or
patch the program, it can be loaded into any convenlent area of
CPU memary. In such casee, the variouas addrese relocation
featuras of SUPERBUG 1] can bs used quite handily.

The lLoad feature doses not automatically increment the file name
and load subsequent sagments if the program flle 1a greatar than
BK bytes. In such cases you will have to repeat the CTRL/L
command {f you want to load all eegments. Thia was done 20 thal
large program files could be dumped, disassembled, or patched

segmant by segment.

The Save Program Fille feature il more convenient to use than the
SAVE routine suppllied with the Editor/Assembler. The E/A SAVE
utility requires that you first load an object file that was
assembled with the labels SFIRST, SLAST, and SLOAD DEFined. If
you have an object file without these labels, you can now -save it

with SUPERBUG I1I.

The procadure for eaving such files im to firat load the object
file you want to save with Option 3 of Editor/Aesembler. Then
load and run SUPERBUG II, detarmine the addresse range of the
Program you want to save, and use the CTRL/S featurs to save the

program.

Another advantage of the SUPERBUG I1 Save routine over the E/A
SAVE utility, ia that you can now sava programsg that occupy areas
of low memory whaere the E/A SAVE program hae to reside. The E/A
SAVE is only intended Lo save programs loaded into High Memory
from >A000 to >FFFF.

The SUPER SPACE version of SUPERBUG JI {8 the best one to uea for
Loading and Saving program files, This veralon makes the task
eagler in many casee because when SUPERBUG II 18 in the cartridge
memory space from >6000 to >7FFF, it probably will not interfera
with addrees rangea for the program you want to load or eave.
This will avoid the need to use Lha relocation features.
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PATCHING PROGRAMN FILES

Yhen a program flle is loaded {htd memory with the CTRL/L
command, it can be patched and written back to digk with the
CTRL/S command. This eliminates the need to use a Diek FilXxer
program and trying to figure out saector values and offeeta.

The easist things to change In a program are taxt strings guch as

default file or printer names. Thege are usually the first

things that moat people want to change if a program does not

provide convenient waye to change them. .

To change this type of data, use tha I and CTRL/F commands to

find the default gtring in memory. Once you have found it, usae

the I end CTRL/I commands to replace the program’s default string .
with your own. If you are changing a printer or file name, YoOu

may have to ad juat the byte length for the string which 1@

usually (but not always) locataed juat before the first character

for the string.

When making such patches, be sure to examine the area of the
program where the default name 18 gtored., If your name
lhnrtﬁr than the default, Yyou ghould not have any probleme but i€
your name 18 longer, be sure there ara snough blank spaces after
the default name for your name. I1f there i@ not, do not
overwrite other data or ingtructions that the program neads to
uge. In such cagpes, gearch tha programh for all references to the
gtring nama or length byte addrese and change them to an unusaed
area of mamory and ingert your string into this unusad area.

After making all your changas, uee the CTRL/S command to Save the
program back to digk. Always work with & backup copy of your
digtribution program in cage you make a serious mistake that no
longer lets the program run properly.

Another good practice {g to use the D or A commands to dump oOr

digasgaemble the program you want to changa. Keep these printouts , .
for reference in cass you need to restore your patches. Also :

keep & record of your changee 80 you can restore the program to

{te previous ptate if neceseary.

Lf you want to make guch changes Lo SUPERBUG 11, you ehould not
try to patch and Save from within the sam® Program. For example,
w do not load the SUPER SPACE verslon, make in-place patches t hen
; try to use the Save feature to copy the memory 1lmage back to . -
| SBUG6. Instead, use the SBUG or SBUGO veralons to Load SBUGG, '
w make patchee to {it, and Save it back. Similarly, usae SBUG6 or
! SBUGO to Load, patch, and Save the SBPUG vereion. If you want to | .
J patch the SBUGO file you should use a Diek Fixer program becauee |
T thie flle 18 in Tagged Object format and 1& not compatible with
the Load and Save features of SUFERBUG I1.




