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get the standard CX prompt from Nasic.
Cnce you are in Basic, you may return Lo HUMBUG as long as
ning to erase it from memcry. Typing EXZC will return
copy of HUMBUG that you used; i 1 t would ret JF‘
tarts at 32000. We could also specify a starting addres
rurn to the copy at $2000:

£YXEC 8192 (since £2000 is equal to decimal 8192); or
EXEC &H2000 (only 4f you have Extended Basic).
return to the copy at $3000:

SXEC 12288 (stnce $3000 is equal to decimal 12288); or
SYEC AH3000 (only if you have Extended Basic).
- HUMBUG Command Summary
HUMBUG functions  are called by two-letter commands. The
the commands avallable.

AS” it Lnuu:

3
iV}
e

~
td
v
=3
£
b
b

A._A pe

Change Baud Hate

Print Breakpoints

Set/Reset Breaxpolints

Continue

Checksum memory

Desembler dump

Puncn end-c{-Cape

Sxit (back to Basic)

Find 1, 2 or 3 bytes

Fill Memory

Hex dunp

Prin: ccommand codes

Jump to program

Load tape

Hemory Compare

Memory exam/change
Humoug and restart

R
) 9
<
0]
;2—
03

Hemory Yiew
Printer

Punch {(write) tap=z
Regigter Change
Rcbi°t r Exomine
Remote Terminal

& to cassette

<

ﬂle sfcp

¢t Single~stepplng
minal -~ Full duplex
erninal - Half Duplex
Where 1g HUMEUGT

ooy e (0 O
Y

=l WnWwn
303

nz EX (which stands for Exit to Basic). The screen will rmow clear,

n
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COLOR CCOMPUTER HUMBUS (o) PACT 7

A typlecal display might look as follows:

BiM: PRCG
30C0,35£8,3000

Thiz means that thia is a binary tape and the fille name 135 PRIC. The
program occuples  addresses 3000 Lo 3EEY, and the starting address 1s 2007, n
that order,  (An ASCII tape would display the word ASCII after tne aciresses.)

23sle program and data flles also show 3tarting and ending addreszes, bu:t
thesz2 are not significant. e . ,

HUMRBUG  loads tape contents into the screen memory area, 1ocationsz $0420
througn 80515, This area 13 visible on the screen as the tape is being read by
HUMELG, thus glving  you an idea of what 15 on the tape In acditicn, by
examining these locatlcens you may also read the hex contents of tne last data
bloek read from  the- tape This may be useful in analyzing soms tages,
especially so-called "unc JOVTDIP capes. {(Since the screen will be zcrolled
wnen you start to  examine the contents of these locaticns, it may ne 2 good
idea “o tranafer the screen memory - locations 30400 througn 303FF -~ Lo anciner
area of memory with the MM - Move Memory - command 33 3oon as the A
finizshes, and examining the roved copy.

84

Change Baud rate. This command =ets the speed at which
communicates over the RS35-232 serial connector at the rear of “he mach
must enter a four digit btaud rate; allowable baud rates are 0117, D2I20
1200, or 2400 baud, and HUXMBLUIG defaults to 0300 haud if no other bau
specified.

This baud rate setiting is independent {rom Basic's own 2aud rate, which is
normally 500 baud.  You may change HUMBUG 's default bdaud rate as  follcows:  {0)
Load HUMILUG into memory at address $3000 as described above. (2) Eefer Lo the
sourece 1isting 3t the back of tnis manual, and find the lecation ol
SAURAT £53 132, which is near the end of the listing (3) Using
cnange the number in this locastion from tne current 285 to
follewing nunbers:

10 bsud - 0173

3C0 paud -~ COBS

520 baud - 0059

1200 baud - CO2A
24C0 baud - CO013
(4) Using HU “”Uu 3 SA command, save HUMBUG to cassette. Use addresses from
$30C0 up through “he next location past the BAURAT location used in step 2, and
u3e $3CQ0 as the starting address.
BP

Print EBreakpolints. Breakpoints are instructions which may be lnszorted
into a program being debugged to halt the progran and return to HUMEZLG, woen
the computer encounters a3 Dbreakpoint a 2 returns to “”U“””, 1% prints 3
register dump to indicate what was happening at the interruption .

HUMBUG allows up to four breakpoints o be zget at the sama Uime., Tre ZFP
command prints out the numbers and addresses of the current breakpaints, and
the oparation codes of the instructions at those breakpoints, 3o that the user
coes nobt forget thelr locations.

reakpoints use the SWI instructicn, nhlch replaces  the program
instruction normally at that pinre in P5s nros-os U fieess brgck of hbhe
joie]

b
{nstructions replaced, and their operation cocdes are dizplayed «hen the
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CCLOR COMPUTER HUXZUG (tm) PAGE 8

ccmmand 13 executed
button is pressed
will keep track of

Breakpoints remain In a3 progran even when the AESET
or EUMEUG is reentered from Basic, and the 82 instruction
©

BR

Breakpolnt set/reset. The four possible breakpoints (see the B?  command
o 1 .
A <l a

describad  above) are \Uﬂbered 1 through U, and can be ind dually =s% or
reset. Tne typlecal BR command has the following form:
BR NO: n NEW ADDR: addr
where Lhe computer's responses are  underlined. n i3  the number of the
breakpoint you wish to 52t or reset; addr is the new address of that
breakpoint. Entering a new address, or hitting ENTER or any invalid entry for
addr, Will cancel the old breakpoint number n.
Co -~
Continue After a oreakpoinl s encountercd in 3 procram, or  after a
single-step execution, Lnhs program being tested may te contlnued with the CD
cormmand, After a breakpoint, the breakpoint should be removed with the BR
command belore ‘nitting CO0; otherwise the break will be executed again and tne
program will not 20 on, ’
“nen the CO command s given, the program being restarted wi
the end, unless another oreakpoint is encountered, or unless
in the program. You 7.y wish to insert more breakpeints
per aos using single-stezoing instead.
Usirz the 0 command  if no previocus brezkpoints
teen gerfcrmed Wwill protably cause the system to crash, a
Lo centinue a nen-existent program.
3
Checksum. ™i cermmand prints  a  16-bit  checksum of the memory area
defined by the FT pair. The CS cormand is useful for doing "before and after”
compariscns on memory, perhaps to see whether 3 program nas been propexly
lozded, or %o check whether some data in memory has been modified since =cne
crevious tima.
Tre checksum {3 a simple 16-bit sum of the locations being checked.
oF
Pesemble. Thne DI cauzes HUMBUG to do a memory dump of the memnory area
defined by the 7T palr, in a2 szemi-disassembled form. HMemory contents are
grouped In one- to fcur=byte groups as {f they were varlable lenmgen
instructions. Each group is preceded by its address in memory.
For example, a zsection of memory arting at locaticn 1030 which contains
the nunters 85 CC 17 02 £5 AL 8D CD 91 would be interpreted as the instructions
160 &5 CC
1002 17 0285
1005 AR 8D 0091 .
la Though assemdbly mnemonics are not shown, the DE

and displayed {n that format
command {s very useful in dis
recognizable form.

playing machine code in a more readable and

EN
ecormand i3 one of three commands which support the

e B iall]

End-of=tape. The EXN
sometimes called the 51-59 or “MIKCUG" format) uszed by

traditional tape format (
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xx based computers. t transmits the end-of-tape code (S3) over th
rt at the back of tne cemputer at the baud rate chosen by the

nd. (See the comment under the PU cormand for- details.)

Zxit (return to Basic). Clears the screen and glves the normal Basic 0K
. EX will return to whichever Basic is in the system - the basic Color
Basiz Extended Basic, or isk Basic. Tou may return from Baslc back Lo
HUMEUG by typing EZXEC, unleas you erase HUMBUG after returning to Zasic.

-
-

Find. FI i

three-byte numb

defined by the FT pal”) which contain that number.
T

Fed
ical commafid sequence is
F1 HOW MANY? n WHAT? dd FROM addr TO addr .

is wused to search memory for a specified one-, Ltwo- or
er, and prints cut the addresses of all locations (in the area

) e i e o omn s - - oo e

where computer responses are underlined. n 13 the number of bytes to be found,
dd are 2, 4, or 6 nex digits representing the 1, 2, or 3 bytes to be found, and
addr are the two FT addresses specifying the address range to be searched.

In add *icn to printing the address where the number was found, FI also
crints the conton s of the four locaticons beginning just vefore that address.
For example, if lcecation 1002 contains the numdber 17, then the command

ST OHCW MAMY? 1 WHAT? 37 FRCM 1000 TO 010
would produce the printout

1002 CC 17 02 35
These are the four bvtes located at addresses 1001 through 1004; the second
byte is the cne at locatlion 1002. In general, then, this command displays the
desirzd byte a3 well as the byte before and several dytes after the desired
cne. ) ) .
™

Fill memory. This command allows a specified arez of memory, defined by

jou -

the 1 pair, to be {illed uith a specified byte.
could be filled with SWI instructions (3F) prior to e
sg that control would safely r;turn to HUMBUG if a pr
For example, the command
F4 FROM CQLCO TO CSFF WITH 3F
would i1l leoccaticns CU400  through OCOSFF with  th
{(Ircidentally, since locations 0400 through O0SFF ar
Color Computer, and 3F i3 the ASCII Code for a2 qn
weuld alsc fill the cntire screen ”ibh question ma

1
g a faulty progran
3

a of

For example, all of momory
eculi
2 astray.

e SWI instructicon CIgN
e the =zcreen memory of the
tion mark, tnls command

HD
Hex Dumpn. Prints a hexadecimal dump of the area of memory defined by the
FT palr. Eight bytes are printed per line, with each 1line preceded by the

~Hdr~33. 3
HE :
Help. Prints a listing of all HUMBUG commands. This is a useful command
{1f vou forget what other cosmands HUMBUG has.

JU
Jump. The JU cormand 1s used to execute other programs by Jumping to
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their starting  address. The normal command is to type JU xxxx, where xxxx
stands [or the hexadecimal starting address to jump to.

In executing the JU command, HUMBUG resets tne stack pointer to 1ts user
stack {(3see the USTACK description later), and uses a JSR instruciion %o enter
the wuser program. This places a return address above the 3tack 30 thal the
susroutine will return to the monitor when done.

LO

lLoad tape The LO command is one of three commands which sugport the
tradiciconal tape format (sometimes called the S1-59 or "MIKBUZ" format) used by
cther 53xx based computers. It loads data from the serial RS-232 port at the
back of the computer at the baud rate chosen by the BA command.  (See the
comment under the PU command for detalls.)

MC ”

Hemcory compare. T™is comand compares | two  specified merory areas
Dyle-by-byte and prints out memory ccntents for each byte wnich {s cifferent
in the two .uas.‘ Prompts ask for the FT pair for the {irst srea, and for the
starting area of the second.

MET .

Homory Examine and change. This is one of the more often used commands of
any monitor, and is used to exdmine or change the contents of memory. rollow
the ccocmmand MT with the address of the memory locaticn ycu «ish to exzamine cr
change. HUMEUS uill then display, on the next line, the 53 and contents of
that  lecaticn, and walt for a new value {f vou wish the contents.
You nowW have the following options:

1. If vou enter a new hexadecimal value, that value will bte placed i{nto
memory, and HUMBUG will display the address and contents of tne next locaticn.
(1 <he lccat ion cannot be changed, 33 when vyou .-y S0 change the contents of
ECM or read-cnly memeory, HUMBUG will print a guestion mark.)

2. If you enter an up arrow, HUMBUG wWill back up to the previocus
logeaticn and display its contents.

3. If you hit the ENTER key, HUMBUG will return to the @ prompt.

4, If you type any other key, HUMBUG will leave the <displayed lcesticn

urnichanged and go to the next location.

HMH

Have HUMBUG. This command i3 used to relecate all of HUMEBULG to agrother UK
block of momory.,  After you type M1, HUMBUG will respond with TO: and walt  for
a new addreass, which you must provide as a four digit hexadecimal numoer. If
the address i3 valid, HUMBUG will copy itself to start at the zpenified
lccation, and  then Jump te the beginntng of the new copy. It will retsin all
exiszing data and paramcters. Lf tne address is invalid (for example, the new
cony of HUMBLG auld overlap the existing copy, or there is no RAM at the new

location), HUMBUG will print the word hO' and refuse to peorform the cormand.

In ﬂenc*al roving HUMBUG with the MH command retains all of HUMEUS's data
and pointers, but there are three inst(. es  wnere moving HUMZUG may cause
problema, '

1. If HUMRUG is in the process of single-steppling through a user program
the user stack will not be moved unless the uzer program I3 restarted with the

JU command.
2. If the remote terminal (AT) opticn i3 belng used to control the Color

Computer frem a remote terminal, the old copy of HUNIZUG will st 111tz uzed  for
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the remote I/0 routines. I the RT coomar
new 170 routines will be used {nstead.
3. In cass and disk versicns, tn

arte 2 M4 maves both the HUMDUG prooram
- 2 - b . - ol
and also all of its data to a2 new location. In the FCHepack wersicn, however,
7 N : - . “ o~ -
MH moves only the program - the data area 15 always at the 1ast 235 bytes of

T

avallable RAN

In @ 186¥ system, the data uses lecations S3FCO-3FFF, 1o 3 2IZ< system the
Zata uses locatlons $7FCO0-T7FFF. Since the FlM-nack version of HUMIUG  recuires
3 full G¥, it should only be moved to $2F00 in a 18% system, or 25700 in g 32
system, exactly UK under the data area. (Any other move would result {n the
pregram being in one place and the data in another, 5 situaticn which might
cause 3asic to erase part of it.)
Once RACM-pack HUMBUG is moved to 1ts rew locaticn, (¢t should be protected
by giving Basic the appropriate CLEAR command:
In a 15X system use either
CLE&AR ..., 12037
or .
CLEAR ..., &H2ZEFF (if you have Extended Basic)
In a 32X system uze either
CLEAR ..., 28415
or
CLEAR ..., &HOEFF (if you have Extended Bazio)
{the ©periods should be replaced by tne numter of bvties you wish %o reserve fcor
strings. I you are not golng to use Basic, reserve just one or two bvtes, if
znv.)
!IH
Hove  mamory. This command allows the corntents of the memcry area
zoecifizd by tne FT pair to be moved (copied) Lo ancther memory area, Memory
Za3ta can be rmoved to higher or lower addresgszes, and the new arez czn overlad
tme orizinal area. Moving is done in the correct way so that no cata is leost
2ven cn overlanga.
HUMBUG prempts for the old and new addresses. For example, to copy Color
Rasic into locztions H0CO through SFFF, the command would be
M4 CLD ADDR: FRCM AQCO TO BFFF
HZA4 ADDR: U40CO
Notez, hewever, that this command should nobt be used to move HUMZLG {tself.
Usa the M command instead.
T
Memory Test. Does a simple (rotating bit) memory test on the mewory aresn
dafinad by the FT pair. If memory is CX, i“ prints CX and return Lo  HUMELG.
If memery 1s bad, it prints the address of the bad locaticn, 3 hex number
rapr »gywuing the bad bit, and the actual co uunts of that loca:icﬁ gt the fime
it fafled the test.  (This 1is a non-destructive test of memory since the
previous contents of cach location are restered. I, however, a merory tesht is
dcne of I/0 or SAM lccations, or leocations used by HUMBUG {tselfl, the systenm
may crash.)

M
Memory View. This ccomand allows you to view a 512-byte secticon of merory
on the screen at on2 time by instructing the 6833 SAM integrated circuit to
substitute a different 512-byte video marory tuffer Instead of the cone normally
at &0H00 through $05FF. When you Lype thae MY

azaigned for alphanumeric use
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crmand,  HUMBUG  asks for a STARTING ADDRESS: and  expscts a four-digit
u_xadeczﬂax address. bWnen you enter tne address, the 512-byte ulc:k of merory
containing that address (ngl?uinb on an even S512-byte boundary) will be
displayed on the screen. The display will be terminated when you hit any ey,

will reappear.

e 6883 SAM integrated circuit is wired, enly part of
o accessible by the MV commandg. In general, any
2 accessed; moreover, in scme 32K machines the uppear
ressed, with the eqult that only the lowe 164 o
invalld memcry address is specilied the displav

and the normal screen di
Bzeause of the way Lhn
e computer'’s memory ma
mory atove 38000 cann
may not be properl
Fr “ay be used. I
W meaningless garbage

4% e 7 T
TG
U‘J g

Q
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erial port on the Color Computer may be us
0 bi-directional cormunicaticns uit“
ional output to a pr inter, with the input
o re
i

oot (L

-
:l’

w3 o

]

methed is that used b{ Radio Shack’'s Vid

g that used by Basic itself. PR
ter with nandshaking mode'. The fu

eparate section dealing w ri L
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ister Chaonge. Tnils command is used in ¢
Examine cormmand discussed next. After L
k for the name of a register to be changed. Yo
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page), X or ¥ (indsx register), U (U stack goointer)
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Register examine. Prints the contents of all reglsters as maintained in
he user'a stack follewing a breakpolnt or single-step. A typleal display

c?
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format i3 as follows:
EFHTNIVC A B DP X Y U
1103C000 11 22 27 Luyy 5595 56546
PC SP
7777 8338

The register contents printed are the conditicn code register (with each
b1t listed separately under the letters EFHINIVC), accumulators A and B, diree:
page reglster D?, index registers X, Y, and U, preogram counter PC, and stack
colnter register SP.

Tne stackx pointer ddress printed out {s the SP as {t existed in the
usar's program juzt pricr to the break, rather than as {t exists after return
to  the monitor. Register contents are uqde ined priocr to execution of the
{irst breakpoint or single-~atep. An RE  printou i3 autcomatically performed
following a single-step or ugon encountering any breakpoint {(SWI) instruction.

-
AT .

é%% Hemote Terminal. The RT command reconfigures the I1/0 routines of your
Coler Computer to, allow vou to control thne computer from a terminal coarected
to the serial I/70 port. The connection Can be direct, or it could be tnrough a
modent and telephons line, The RT command is  interlocked with  several chher
cormands; see the complete discussion of serial 1/0 functicns later.

SA

Save Lo casgsetite. Tnis command is functicnally ildentical with the CSAVIM
sormnng of Zxtended Zzsic, and 13 provided as a convenience for those  systams
which do no% have Zxtended Basic. The command prompts for the teginning and
ending addresses of memory to be saved to tape, the transfer address, and the
cregrzm name,  Unlike Basic's CSAVEM, all addresses must te given as four-Zigit
fexvasdecimal numbers

The SA comman may be used to make backup or relocated coplez of HUMZS
{7u% please do not use Lt to make coples for vour friends, as that is a
Viola:iow of cooyright laws and we will sue you {f we find cut.)

In order $o makes 3 copv of HUMALSG, veou will need to know the last zddress
it uses, Yeu may obtaln this by doing an AT test on the cassette, c¢r by
roferring to the program listing in the back of this manual. (The preogrzn size
=3y vary 1f we revise HUMBUG, =20 be sure to refer to your manual for this
infeormation on the copy you have.) Suppose the l-qtirg at the Dback of this
m3nual says  that  HUMBUS cccuples addrescses 3000 through 2EEB. The cerrect
cormand sequence would then te as [ollcwus:

82 FRGM 3CCO TO 3ZE
RT ADDR: 2CQ0
Z: HUMBLG
Si

Sarial Incun.  HUMBUG normally uses the Colo* Computer's own kevooard for
a1l inpuz. It 13 possible, however, to connect either a standard terminal, or
znother computer, to the Color Computer via i 3 RS~232 connector, and csontrol
HEMBUS from thaore. The SI coomand switohes back and (orth between the Color
Cemouter's owm  keyboard and the external serial input. S=2e the serial 170
c2ction later for more detalls.

J s

Sinzle-Step. The SS command {3 a unique feature of HUMRUG which sllcous
you to atep through a program one instruction at a time for debugring currcoos,
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Yere L3 HUMBLG? Tnis command pr the starting addreas cf the
currznt  copy of HUMBUG beaing execute e HUMBUS is relccatable and could
aywhere in remory, this command | to tell vyou where BHUMBUG is
ently located,

Monitor reset cormand. HUMBUG doss not normally erase breakpoints e )
he {irst powsr up; other resets cmit this step. The 'Y cormand deoz2s  a
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the
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170 Control via Shift-@
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Just a3 in normal Basic operation, HUMBUG I/0 can be halted and restarted
by wyping Shift-8. Tne wuse of this combination in HUMBUZ is, however,
substantially dl“’ercn: and more powerful than in Basic.

“nenever the Shift-5 i{s typed (either when HUMBUG is outputting, cr even
when  HUMBUG 1s Just waiting for input), HUMBUG halts all 170 and waits for one
m~ore char 20*9* which 135 used for controlling the 1I/0 oprocess. This control
character canibe one of the following:

HREH. - this cancels the current prozram and forces a return to HUMIZIG's

oromot., :

0 = the letter O turns the gerial output port on and off. (See tha sortial
170 section follicowing for details.)

P - turns the pause @ode on and off. When the pause mode 1is on, output
will stop every 15 lines to allow it %o be read on the screen.

Any other character 1s ignored. )

Since these characters are not echoed or returned to callinmg programs, the
serial port can be turned on and of 7 in the middle of input or cutput.

When an external terminal is used to control the Color Computer, nhisttin:g
any %ey can be used to stop output (instead of the Shift-8), although it oy
sometimes be necessary Lo hit  tnie key several times. A control-C is used
{inastead of BREAX) to return to HUMBUS (unless Basic programs are unning  in
e BT mede, in whieh case a control-C will return to Basic's O prompti.

Serial 1I/0

The Color Computer has an R3-232 serial connector on the zack; EUMENS has
gzvzral commands which allow this connector to be used with EUMBUS or even
Sasic.  There are zeoveral different operating modes, and this ceciicn describes
nowothey work ‘in rore detall,

In gzner3l, the serial port can be uszed for two taska:

1. A3 a bledirecticnal I/0 port for a terminal,

2. As a3 one~directicnsl cutpubt port for a printer.
itz dob i3 complicated by the fact that there i3 some confuzion about how this
cort i3 used,

The PS=232 connector uses four-pin DI connector, rather than the
standard 25-nin D8 connector. The pins are labelled as follows:

1. CD - a slgnal status line

2. Data Input

3. Ground

4, Data Cutput
Tnhzoretically, pln 1 is used to send READY or BUSY status to the computer, In
reality, howaver, when a printer is used with the Color Computer, Baslc zssumes
sha= a READY slgnsl is provided on pin 2, not pin 1. Hence pin 1 13 unuzed,
and oin 2 15 used for LwWo purposes.

Si.cn HUMBUG users may have a Basic-compatible printer, HUMBUG 15 [crced
to btz compatible with this use. In general, HUMBUG allows four btypes of
devices 0 be connected to the serizl port:

TYPE 1. A rormal serial terminal, connected to scnd data to the computer on
pin 2 and take data on pin 4. The terminal would te switched to full cdunlex
cnd  operating on a baud rate between 110 and 2400 baud. In this mode, Lhe
resmbte teorminal coan operate the Color Computer remotely, and elther coperat
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