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1. Introduction

MONJANA 1 is deseloped from the well known PET.
Mon.tor JANA. Besides necessary adjustments for the
CBM\ Vers:on, essential improvements have been made,
MONJIANA 1 countans  additional commands, Quite
vmgue for a3 momitor system. MONJANA/ZT olfers
enhanced reliability anc ease of operat.on.

- User Gudance
Input of commands are easier because very often
the debiminators may be used as beinre,

~ Debugging Aid
Tre commands TRACE and EXECUTE are very
powerful for Jedbugying a mach.ne program. Using
these commands, @ machine progrem can be tested
step tv slep Belore each sten is executed, the pro-
gram counte: the reqisters and the stack pomnter gre
disprayed ang «can be changed f necessary.

In addition, the next progra™ ¢ ity 20N 15 $hown
35 a maemon-¢. Branch instrirtiors veril Le executed
accord-ngd to ‘.3gs setl Dy the operatur Or the pro-
Gram.
- Correction of programs throush the disassermbler
Disassembiled insttucthions of 3 mach:re progrem can
e smvmedhdte ¢ altered while displayert Thus feature
- allowy sy’ instructons 1o be casrly changed,
exch rnied, diphicated, inserted or deleied.

- Ralo.cato, Link and Addressing

The RELOCATE command shifts and duplicate:
data in mamory, Afterwards the LINK co’mﬂ;uno
adjusts ail anicresses, 3s 1T 15 Necessary .

The ADDRESSING comn:and can be used to modi-
fy the LINK command so that a where used-list for
selected aadresses or subroutines can be obtained.
This is 2 very powerful fezture for the testing and
debugging of machine programs.

- Coding Aid

v>»The FEED command can be considered at 3 mini-
assembler. Esch machine instruction is immediately
stored and transiated into the mnemonic code.
The proper instruction Address is wtématicallv

calculaied and applied. Input errors are immediate-
ly given. "

-~ Optional printer output

The PRINT command allows printer output. In this

" way listings of machine programs, memory dumps,
elc. may be easily creatad.

2. MONJANA/Y Command List
Code Command Remarks

A ADDRESSING



(8) BREAK AND REGISTER DUMP with the
BRK.mne.
momi¢C ysed
after D L and
&4

CONTINUE
DISASSEMBLE
EXECUTE ONE STEP
FEED
INSTRUCTION MODIFICATION
JUMP

LINK

MEMORY DUMP
NOTE

PRINT

RELOCATE

SAVE

TRACE

WRITE

CHANGE TO BASIC

XEAVDVZEreCe""nmoO0N

3. Gomeral Commant

SOMNIAMRA /T is stored in 8 2K byte ROM which uses the
sdckezs $ 95000 t0 $§07FF and can be installed into »
socket on tw CCM mother board. After the installation
of the MOILJANA/I-RCM the monitor is ready t0 be
uesxd wnlhaut 0 ditonal losd routine, It is practi-
cally rrgoudle W hug the monitor from programe
mirg eTTes of wrang aplications.

The monitor s startad by

SYS 38000
The coarect start will be indicated by
! X:MONJANA/TL © 1580 G. H. Baver

On the soeen, all output lines of MONJANA/T are
warked by 8 " in me first position. The second
po'.itian'.is used to indicate INpuUtl and Process.ng errors,
whech will result in tra output of 3 ““7°". The thir¢ po-
gaon B to contain the MQNJANAII command code
whach a0 marks the line types. A ° “ in the last
potit.on ol » limm ndicates 3 simultaneous pnntout of
that Lie. In this cae, the paging is executed as re-
Qua=2ed by the pantee,

Upon entzring MONJANA/Y the brask vector of the
CBMd o direced automatcaily to the monitor. Thus,
each BRK.instruction in 3 machine program ends in 8
monitor rrentry. Tren MCNJANA/Y dispiays the CPU-
sty & it was Lefore executing the BRK-instruction.
o a3G 0N, the contenty of the reqisters, the program
counxr, and the stack ponter are automaticaliy saved.

Thus the machine program can be continued with the
same CPU status after the BRK-instruction has been
replaced (+ recovery after break).

When leaving MONJANA/1 1t restores the zero page
addresses used by the momitor. So that MONJANA /]
does not interfere with other programs or the CBM
operating system. '

MONJANA/1 uses the stack addresses below € 60 only.
Thus the stack from 81 to FF s free for programs
There are no restriclions Of Processing efrors  envolved
with using these addresses.

All memory areas defined by a start and an end sddress
are processed {including these addresses). This should be
considered while using the commands A, L, R and S.

When an input or processing error 13 indicated {°'7*)
in the second position) the monitor requires the input

‘of a command code to continue.

Within the monitor output the following abbreviations
are used: '

(PC) = PROGRAM COUNTER
SR s STATUS REGISTER
AC = ACCUMULATOR

XR e X-REGISTER

YR - Y.REGISTER

SP =, STACK POINTER
NMC-CODE = MNEMONIC CODE

4. Description of MONJANA/1 Commands

The monitor commands form the following group and
are described below,

Code Command Comments

A 5 MEMORY QUMP rexd and write

w'’ WRITE data

D . DISASSEMBLE : read and  write

| Instruction Modification/instruction

F FEED

T TRACE test of

E EXECUTE ONE STEP achine

| JUMP TO MACHINE Programs

|3 RELOCATE transier and

LA LINK, ADDRESSING Jlink of data and
orograms

N SAVE save On tape



P - _ PRINT printer output
N NOTE
o CONTINUE continue display

X CHANGE TO BASIC return to BASIC
operating system

M=MctAORY DUMP

By means ol this command a memory partition defined
by a start and an end address can be displayed on the
screen or printed outl. If the end address is lower than
the start address {e.g S 0G00) 8 bytes will be displayed
beginning with the start address. Thus it is passible to
cutput 8bytesusing the start acdress only.

This command s apphied in two phases:

1.Phase

Input: M, RETURN

Output: The start and end address as used with the
last M- or D- command (at the start of the
n?onitor the address mask 00000000} -

2.Phass

Input: Changing the addresses is requested. The
overwriting of other charactess will be
gngyed by the monitor as long as the com-
mand code remains unchanged. The input
will be determined by RETURN,

Output:  M:line: A head line with the accepted

addresses .

Z-line(s) 'n each line 8 bytes in conse-
Cutive order.

C-line: In case there are more Z-lines

necessary, the screen length — -

3 "C” (CONTINUE) s shown on
the last line. ‘By sunply pressing
the RETURN key another page
is shown.
No C.line 1s shown an the print out option.
In this case a paging is performed on the
printer list,

W =WRITE

Using the W-command, data edited by a M-command
can be changed. i the indicated starting address is
altered, the data will be siored from this address on.
Since the original data remains unchanged, they will
be dup!licated in this case.

Input: Changing the starting address and/ar the
data is requested. The overwriting of other
characters will be ignored as long as the
command code temains unchanged. The
input will be determined by RETURN,

Output: Tre accepted starting address and data, If

there 15 2 cifference berween the input and
the outlpu!, the indicated addresses are not
3 RAM, The end address is always adjustable
to the start address.

O = DISASSEMBLE

By means of this command a program partition de-
fined by a starting and an ending address can be dis
played or printec out gisassembled. If the ending address
is lower than tre starting address (e. g. 8 OOCQO) one
singie instruct.cn wiil be displayed beginning with the
starting address). By that it is possible 10 outpul One
instruction using 1ne start address only.

This command is applied in two phases:

1. Phase

"Input: D. RETURN

Output: The starung and end.ng addresses as used
- with tre last M- or Dcommand {after the
start of the monitor the address masx G000

0009).

' 2.Phase ”
Input: Changing the addresses as requested. The

overwriting of characters will be gnored
by ir.e monitor as long as the command
code remiains uncharged. The input will
be determined by RETURN,

Output:  D-line: A head line with the accspted

addresses |
l-line{g): In each ling one machine in-
' struction in hexadecimal and
mriemonic code.
C-line: In case there are more l-lines
; than the screen length, a “C* -
. (CONTINUE) is shown on the
last line.
By a simple pressing the RE-
TURN Kkey another page s
S10wWn,
No C-line is edited on the print out option,

In this case 8 paging is performed on the
printer {ist.

| = INSTRUCTION MODIFICATION

Using the I-command, instructions as edited by 3 d-com-

~ mand optionally can be changed. If the indicated star-

ting acdress is altered the shown insiruction will be

siored from this address on. Since the origina’ insiruc-

tion ramains urchanged, it will be duplicated in this

Case. '

Input: Changing the "start address and/or the hex
code of the instruction is requestad. The
overwriting of characters will be gnored
by the monitor as long as the command code



remaing unchanged. The input will be de-
termined by RETURN,
Output: The:acccpted starting address and hex code
a well as the instruction in mnemonics. If
there is 3 difference between the input and

: the outlput, the indicated adcress 15 not a
RAM,

F=FEED

The function of the F.command is nearly the same as
thai of the | command; but with the |-command not
only one line will be processed, In addition the program
counter will be acjusted and the next machine instruc-
t.on will be shown in hexadecimal and mnemonic code.
The curscr will go the higner half-byte of the first in-
struct:on byte, thus the next instruct,cn can be typed in
Immed.ately.

in order to end the input of :nstructions, the cursor has
to be shifted back and the command code changed as
desired. Alternatively, the cursor may be shifted to the
next line and a2 new command code applied.

Input: Changing the start address and / or the hex
code of the instruction is reguested. The
overwrit:ng of other places will be ignored
by the monitor as far as the command code
remains ‘unchanged. The input will be de-.

termined by RETURN.,

- Output: The accepted start address and hex code 33
well as the nstruction in mnemonics |f
there is a difference between tre input and
the butput, the indicated acdress 15 not a
RAM. In addizion a2 new line will be shown
w.th a properly agQjusted starting address
and the cursor ready far typing n 3 new
instruction code immediately.

- T=TRACE

By this command 2 program test will be prepared.

Input: T, RETURN

Output: A head line and an E-line. Tne incicated
program counter, registers and stack panter
are the sime as showan in the last E-line
(aftesr the start of the monitor the program
counter and the registers are a'll 2ero).

E=EXECUTE

By this command the program counter, the registers and
the stack pointer mday be cha:ged and the instruct.on
incicated by the pros’am counier will be execuled using
the CPU status. In order tO avs:«1 rrrorg the stack pointer
should not be fower than $30.

input: Changing the folliowing data s requested:
PC. SR, AC, XR, YR and SP. The over-
wrniing of other places will be ignored by

the monitor as far as the command code
o remains unchanged. The input will be de-
termined by RETURN.
Qutput:  The accepted PC, SR, AC, XR, YR and SP as
' well as the instruction indicated Ly the
program counter in mnemonics. This in-
struction will be executed using the CPU
status as shown and the result will be inds-
cated in a new E-line.

J = JUMP

By this command the program counter, the registers and
the stack pointer may be changed and a machine pro-
gram will be execuled starting with the instruction in-
dicated by the program counter and using the CPU sia-
tus as shown. As soon as there is a BRK instruction in
the tested program the manitor takes over the control
again and indicates that by showing a “B"”* ()= BREAK)
and indicating in an E-line the CPU status as it was be-
fore the breax. In order to avoid errors, the stack poin-
ter. should not be lower than $80.--,

tnput: Chunging the following data is requested:
PC, SR, AC, XR, YR and SP. The over.
writing of other characters will be ignored
by the monitor as long as the command code
remging unchanged. The snput will be de-
termined by RETURN,

Output: The accepted PC, SR, AC, XR, YR and SP
as weil as the instruction indicated by the
program counter in mnemonics. 1 he ma-
chine program 10 be tested will be executed
starting with the instruction indicated by
the program counter and using the CPU sta-
tus as shown,

A BRK instruction will cause a monitor re-
entry. -

Then a B {= BREAK), a head line and an
E-line are shown. The indicated CPU status .
gives the situation before executing the
BRK- instruction

R=RELOCATE

This command serves to transfer data in the memory.
The memory area to be removed is limited by starting
and ending addresses. To determine the target area the
starting address s sufficient, since the ending address
will be calcuiated by the monitor. The transfered data
will remain unchanged as long as there is no overlapping.
If there is any overlapping the data in the target area
will be correct 1n any case.

If as start adcress of the target area “0000" is chosen,
there will be no transfer at all.



An error will be indicated if
— the enu:ng address of the memory area
to be transfered is lower than the corres:
. . ponding start address.

’ - the taroet ared would exceed “FFFF*
— the target area s not a RAM

This command 15 appl:ed in two phases.

1. Phase

Input R RETURN

Output:  The addressws as used with the last R- or A-
command tatter the start of the monitor the
address mash 0000 - 0000 to 0000 - 0C00)

2.Phase

Input Chang:ng the addresses is requested. The
overwiniting of the fourth addiess (=end
acdress of -the target area) and of other
pla}.cs will be ignored by the monitor as
long as the commond code remains un-
changed. The input will be determined by
RETURN,

Output The accepted addresses as well as the calcu-
lated end address of the target area.

L & A= LINK & ADDRESSING

The L.command adjusts all the relative addresses in 2
machine program, as it 13 necessary after the relocation
of 3 machine program The hnk area will be defined by
the paw of addidsses used with the L-command.

The monitor scarches the link area for vaind instructions
and testy of these ansiruclions contamn addresses, which
felate to the transferred memory area. If such an instruc-
tion v.as found the monitor adjusts the address in cor-
respondance to the relocstion and shows 1n an b-line the
insicucion changed 0 this way.

The Link area should not contain texts or tables, as the
monitor could find valid instructions and change them,
But Ly showing ail chang2d 6r.slruct:ohs such errors
could eastly pe delected and corrected.

Before executing the L.command the monitor shows in
an A hine the addresses as uscd with the last R. or A.
command. By the A command these addresses may be
chanzed on request By that there are additional fea-
tures of the L cbmmsr‘d.

As 12 was eavplainea with the R-.command, no data is
cha~sed f e starimg acdress of the target area is
VOGO, By that it 15 possivle 10 obtain a where-used-
st for selected adaresses or subroutines. All instruc-
ticng w. ' be shown, wnich are in the link area and con-
ta:n an adcress refen .ng 10 the memory areas delfined Ly
tne first two addresses of the A-line.

- This command is applied in three phases:

1.Phase

Input: L, RETURN

Output: The start and end adcresses are used wah
the L-command (afier the start of the mo-
nitor the address mask 0000)

2. Phasa

Input: Changing the addresses is requested. The
overwriling of characters will be igncred Dy
the monito: as far as the command cods
remains unchanged.

"Qutput:  L-line: The accepted sddresses

A-line:  The addresses as usad with the
last A- or A.command {after the
start of the monizor the address
mask 0000 - 0OCOO two OCCO-
0000).

3.Phase

input: Changing the adcdresses is raquested. The
overwriting of the fourth adcress (= and
add-ess of the target srea) and of other
places will be ignored by the manitor as long
as the command coce remsins unchanged.
The input will be determ.ned by RETURN.

Output: A-line: Tha accepted addresses as wall
as the calculetod encing ¢ddress of the
1arget area.

I-line: Each mizrugtion, which isin the
link area iz shown in an l-line,
The sddress within thig instruc.
tion i3 charnjed scco-ding the
definea target sroa. In case there
is no target srea cefingd (third
address in the Aqing = “'C0U0%
the instrustion rema.ng un-
changed{adcress-where-used-list)

C-line: {n case there are more l-lines
' necessa’y, than on the scresn
length can be shown, & *“C”
(CONTINUE) is shown in the
la;t lina. -
By a simpls pressing tna RE.
TURN ksy another page is
show/n. .
No C-line is shown on the print out option, in this
case 3 paging is performed on the printer list.

S = SAVE

By means of this command a memory partiticn defined
by a starting ana an ending accress ¢an be 13+ on tape
using a file name up 10 14 bytaslong, Tha monitor uses
the corresponding BASIC-routines. Theretore the proce-



dure is quite similar to the BASIC save routine. The
output device is tape recorder # 1.,

This command is applied in two phases:

1. Phase

ir.put: S. RETURN

Output: The starting and ending addresses as used

| with the last S-command {after the start

of the monitor the addr2ss mask 0000 —
00C0) as well as the corresponding file
name.

2.Pham

Input: Changing the addresses and the file name as
requested. The overwriting of other nlaces
will be ignored by the monitor as long as the
command coce remains unchanged., The
input wiil te determined by RETURN,

Qutout: The accepted addresses and file namae as
well as the known BASIC messages of the
t3ve procedure,

? = PRINT

in the prinl Oul stale aii output devices with a device
number between 4 and 7 and connected with the
IEEE-Dus are controlled by the monitor. If there is no
output device in the ready moca, the monitor omits
the extemnal ocutput while containing the cutput on the
gsCreen.

laput: P, RETURN
Output: ‘ON, or ‘OFF*~

-N = NOTE

By means of this command lines any: remarks can be

"outputted on the printer, This command is independent
of the actual printer state (ON/OFF). Thus the printer
output may be completed with supplementary com-
ments. |

This command is applied in two phases:

i.Phase
lnput: N, RETURN
Qutput: A blank line

2.Phase

Input: Writing into the blank line from position 5
thru 39. The overwriting of characters will
be ignored by the monitor as long as the
command code remains unchanged. The in-
put will be determined by RETURN.,

Output: The contents of the N-line are given on the
printer.

C=CONTINUE

See the comments given with the description of the
foliowing commands.

M=MEMORY DUMP
O = DISASSEMBLE

L&A=LINK& ADDRESSING

X =CHANGE TO BASIC

This command exits the monitor and returns the control
to the BASIC operating system.

Input: X, RETURN
QOutput: "END* and the BASIC statement”READY"”

5. Author’ s Rights

© The MONJANA/1 monitor is protected by a copyright.

MONJANA aiso is a registered trademark,
The purchaser of the MONJANA/1 ROM with this user

manual is not allowed te copy, duplicate or reproduce
this material,

The purcnase of the MONJANA/1 software does not
convey any license to manufacture, modify and/or copy
this product. Providing copies of this software without
authorization is a violation of Federal Law.

6. Final Remarks

The MONJANA/Y monitor has been extensively tested
and is believed 1o be entirely reliable. In case you should
have any reclamation, we are only able to handle it, if
we gel written notice containing

— serial number of the AOM
— date and place of purchase
v:*  — serial number of the CBM-3001, in which
the ROM is installed.

We will be developing another very powerful CBM-moni-
tor in the future. Therefore, we would appreciate any
suggestion for improvements.

PUBLISHING, INC.

38731 Schaeter Avenue
Chino. Calornia 91710
(- 14) 591-3130



DECIMAL

000
001
002
003
004
005
006
Hoyg
008

0GY

010

Ol
012

013 -

014
015
016
017
018
019
020
021
022
023
024
025
025
027
028
029
030
03!
032
033
0323
035
035
037
038
039
040
04 ]
042

CHAR.
NUL

Jeli
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF
VT
FF
CR

. SO

S1
DLE
DCI1
DC2
0C3
DCé
NAK
SYN
ETB
CAN

- EM

SUB

ESCAPE

FS
GS
RS
US

SPACE
'

K N~ "Q-&(n% = °

LF=Line Feed |

-~ DECIMAL

043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
053

059

050 -
051’
062
063
054
C6S
056
057
658

069

070
071
072
073
074
075
078
077
073
079
030
01
GE2
CE3
0&4
035

FF=Form Feed

CHAR.

+

CReCerriage Retumn

CHAVDTOTUVOZIr RO~ TITONMMUOONDBEDIVIHEAT = WONAULTWN~O~"

~ ASCH CHARACTER CODES

»
¥

DECIMAL

036
087
- 088

039

050
091
(G52
G33
034
055
G368
097

0S8
093

100
101
102
- 103
104
105
1C8
107
108
109
110
111
112
113
114
115
116
117
i18
119
{20
121
122
123
124
125
126

127

' CHAR.

Joasadooos / f“"-/'-*N-<><g'<

I~ =N X ELCCH®WTITODOI g~ x—"

DEL

DEL=zRuU.



NEW! User-Guided Monitor ROM for Commodore CBM

MONJANA/T from FLCOMP

A well-documented, powerful new monitor ROM that any Com-
modore CBM user can plug into one of the free ROM sockets. At a
price of only $98, including an extensive manual, MONJANA/1 of-
fers more user guidance and debugg,mg aids than any other monitor
available today It is indispensable for anyone intending to program
his CBM in 6502 machine language. (Trace, link; disassembler,

dump, relocate printer option, line assemble, and much more.)
Order No. 2001

registered trade name of Commodore Business AMachines, Inc.
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IMPORTANT NEW BOOKS FROM ELCOMP :
Order No.  Price ' - Title . Review 3
150 $11.00 Care and Feeding of The " Eight chapters exploring B

- Commodore PET - PET hardware. Includes

.';"‘l"f ."' \‘q

repair and interfacing in-
tormation,

151 - $ 9.95 8K Microsoft BAS!C Reference Authoritative reference §
| Manual «» manual for the original §
Microsoft 4K and 8K
BASIC developed for §

A

Altair and later computers
including PET, TRS-80,

et £ R

and OSI. ’
153 $14.90 Microcomputer Application Notes  Reprint of Intel literature
154 $ 695 Complex Sound Generation New, revised applications g

manual for the Texas In- :
struments SN 76477 Com- §

. plex Sound GCenerator. ,;
‘“wailable direct trom us NOW. Dealers please contact us for starter stock. Plans for 8

her large or smal! dcalershum Ask us about our REDYSOFT CASSETTE SOFTWARE. §
T T T TT) PUBLISHING, INC.

SN -“\/\-’“u“

=730 Schaeter Aveaue, Chino, California 91710 (714) 591-3130
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