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DESCRIFTION

BINRBUG 3.6 is 2 monitor rrogram for the 2650 which is
intended +to rerlace the oridginsl FIFRUG monitor when =
memory marred Video Disrlaw Unit is being used as  the
terminal disrlay device. 200 tbzud Binarw format
cassette lozd zn dume routines srovide Frogram storadge
which is arrroximately six times faster than FPIFRUG.

To ensure comrztibility with Frogrems which access
FIFBUG directlws 211 mador user azccessible routines
have the same entruy addresses as those in FIFRUG.

All FIPRBUG commands are surrorted!

f Access and Alter memory

B Set Ereskroint (one onlwy)
G Clear Breskroint

It Dums memory to tare

G Goto Frrogram and execute

I Load from tare into memory
] Set andg disrlaw redisters

The command set maw be extended by the user through a
vector contained in read/wurite memory,

Only one breskroint is swurrorted by BINRUG %,.6.
BINBUG Z.6 contsins 3 set of VU driver routines which
outrut charscters to 8 memory marred disrlay, The

disrlaw may be orerated in Screolling or Mixed mode.

Momitor outrut mew be directed to arother outrut
routine by changing a8 vector in read/write memory.
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2 REQUIREMENTS
Exclusive use of resd/write memorw betweernn 0400 - 043F.

Frovision to instsall s 2708 EFROM contazining RINBUG
asddressed between 0000 - 03FF.

ASCII kewbhoard with serial outrut a3t 300 Bsuds which is
irnruyt through the sense terminal.

Memorw marred VU addressed at 7800 - 7FFF in memorw
srace with & format of 16 line x 64 charscters rer
line. eg. LG&640

2650 microrrocessor using s 1MHz clock.
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3. COMMaANDS

The seneral format for 311 BINBUG commands is

Command Lhex.1 [Chex.l [hex.l<cr or 1f>

where

e, is & hexadecimal number between 0 and 7FFF  and
is eilther an address or the nmumber of =
redister.

cr iz 8 Carriage return

it is a8 Linefeed.

£ imrlies that the comronent is essentiale and

L 1 imrlies the comrornent is ortional.

Hexadecimal numbers sre serarated from each other bw &

GFate.

J.1 Asaddressr<er or 11

ACCESYS AND ALTER MEMORY

This command a2llows 2 srecified memorw location

examined andys if in read/write memorwr altered,

A address<er or 1f>

to be

will disrlay the address in memorw and its contents in

the followindg format!

283

where aasa is the address in memory and
contents, To alter the contents of this

rerlace the rresent contentss followed bw <cori

A nd ¥ will exit to the monitor command level.
O I will cause the next sequentizl address
dicrlaved,

If mo chande is to be mades ture 1> to disrlaw

next addresss or <orr to ewit to the momitor
level.

is

the

memors
locations simrly ture the hexadecimal value which is to

.

to be

the
command
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B<address><er or 11>
SET BREAKFOINT

The =zbilitw to terminate execution of 2 rFrodgram st s
known rFroint and then examine the state of each of the
redisters is verw rowerful. The Breskroint function
rerlaces two butes of code at the breskroint address
srecified with 2 ZBRR indirect instruction and because
of this a2 Brezkroint maw only be set in read write
memorw. When the Brezakroint is executeds the two butes
which have been rerlaced bw the ZBRR instruction will
pe restoreds and the address of the breskroint will be
rrinted.

E4%50<cr or 1f:

will s=set a2 Erezskroint a3t 04350 buw rerlacing the two
bwtes at 0450 and 0451 bw 9B 9B (ZBSR ¥1B). When the
instruction a2t 0450 is executeds the sddress of the
break roint will be disrlauwed and control rassed bachk
to the monitor.

Cautiont! 1. Since 8 breaskroint vector rerlaces TWO
butes of codes it is not rossible to
install &2 breaskroint st the address of 2
subroutine return instructions unless +the
code immedizstelw following the return
instruction is NOT  executed before the
breakroint,. This is becsuse the second bute
of the breaskroint vector modifies the first
bute of the following instruction.

2y The bpbreakroint address srecified must be
the 2ddress of the first bute of an
instructions otherwise the brezskroint will
not be executed.

2. If a8 brezkroint is NOT executeds the
breskroint  shouwld be cleared wusing the €7
command bpefore another breskroint is set,
otherwise the modified bwtes of the rrogram
will not be restored.
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C<cr or 1f>
CLEaR BREAKFOINT

Once &2 breakroint has been sets it mavw bhe cleared and
the modified butes of rrogsram restoredy by turing?

'™

If mo breakroint is currently sety RINRUG will outrut =&
cuestion mark.

D<stert> <end> [executel<er or 1f>

NUMFE MEMORY TO TaFE IN RINRUG BINARY FORMAT AT 300 Baud
The contents of memorw between the start and end
addresses inclusive will be outrut in RINRBUG ERinarw

format at 300 Baud via the FLAG terminal.

Ezch block of datz will contsin a maximum of 255 butes
of data recorded in the following format?

: {3A2 Start of block mark.

== (1000) Load address as two eight bit butes.
- (FF) Number of butes in block,

- {44) Checksum of a2ddress racket.

SR PRPPN rn butes of data.

- (F35) Checksum of dasta block.

As  manw blocks of dasta as is recuired to dume the
srecified area of memorwy will be outrut, The ‘end of
file block’ contains the EXECUTE ADDRESS instezd of the

normal  load address and is indicated 3s such because
the ‘mnumber of butes in block’ hute is zero.
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G address>cr or 1f:
GOTO ADDRESS AND EXECUTE FROGRAM

This command will cause control to be rassed to 3
Frogram  in memorw at the address gsrecified. All
redgisters are rreset to the state disrlaved hw the ‘5”7
command. If a breakroint has been executeds this is the
content of the redisters immediatelw rrior to to the
breakroint, OQtherwise the redisters sre z2ll set to rero
when the comruter is reset.

Licr or 1f>
LOAD RINEUG RINARY FORMAT TAFE

Loads an obdect tare in the sazme format 25 was dumred
trw the DUMP command.

It anm execute sddress was included when dumeing  then
the rFrodram will automaticsllys branch to the execute
address at the conclusion of an error free laazad.

If &2 checksum error is detected in the address racket
checksum or the datz block checksums then a2 ocuestion
mark will be rrinted and loading will be shorted.
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S<register number><cr or 1f>
NISFLAY AND SET REGISTER CONTENTS

Allows the state of each register at the time of the
last brezkroint to be examineds either singlw or
collectivelw, The state of each redister mauw be set to
a2 rarticulsr value hefore continuing execution of the
FTOSTEM.

Smer or 1

will disrlaw the value which redgister n contsined at
the 1last breskroint, Turing in 8 valid Hexadecimzl
value will zlter the value of to which register n will
be restored when execution of the rrodgram is resumed
using the ‘67 command.

“ore will abort to the monitor command level:s
<1f> will disrlaw the next senuentizl register.

[Lower Urrer
80 O
Si i sS4 i
G2 2 85 2
83 2 86 K3

s7 FSsuU &8 FSL
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EXTENDING THE COMMAND SET

Additional commands may be zdded to BINRUG bw extending
the command chain.

The ADDRESSE CONSTANT (ACON) named COMDIN (0431+0432)»
normally roints to ERUG (0011 the monitor error
re—~entry  address. This ACON can be zltered by the user
to roint to further command decoding. The extended
command decoding should terminate bw branching to ERUG
(Q011IL) if the command is not found, RO contains the
first letter of the command.,

If +the comruter is resets or the monitor entered st
0000, COMD will be reset to include onlw the monitor
commands .

EXTERNAL CHARACTER OQUTFUT

A1 outrut from BINBUG - and outrut from most user
Frrograms - which is to be disrlaved on the terminasls
will branch to the subroutine COUT (02B4). This
subroutine normally will call the VIU driver routines
to outrut the character to the disrlauw,.

Howevers it is often desirable to be zable to direct the
outrut from the monitor to another devices for examrler
a8 Frinter.,

If +the ADDRESS CONSTANT mamed EQUT (043E»C) is asltered
to roint to the location of s subroutine which will
outrut a3 character to the srinters outrut maw then be
switched between the terminal arnd the rrinter by
awitching 0OF (0409), If OF is Oy characters will be
outrut  through the VIU drivers but if OF is non—-zeros
outrut will be directed to the external character
outrut routiner indirectls via EOQUT.
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6. VU DRIVER ROUTINES

BINEBUG contasins 2 video disrlaw driver for the DG&40O
Video Disrlag Unit. The VI is~3 16 lime bu 64
character disrlaw which surrorts lower casse characterse
inverted videor sdHrarhics and hardwuware flasshing, To
orerate with BINBUG: the DGH40 must occurw the 2K of
memory srace locsted at 7800 -~ 7FFFs a3t the tor of the
address srace of the 2650,

The video disrlaw driver will disrlaw on the VDU, 211
96 rerintable ASCII characterss and will decode the
following control characters.

Carriadge return CR on “M Fosition to left of
current line.

Linefeed LF ¢]2) ~J Advance to next line.
Backsrace RS og “H Rack one rosition in
S3me line (non -

destructive)

All other control charscters will be idgnored,

6.1 CURSOR

The current rositon of the cursor is indicsted bw the
character wunder the cursor being disrlavwed in inverted
vicieo.

Ha2 FARTIAL SCROLLING

It is not s8lwsws desirable to scroll the entire
disrlaw, The wvideo driver routine has rFrovision to
limit +the scrolling to +the bottom section of the
screen. Setting bhits 0-3 of SCRF (0437) +to 2 nmumber
between 0 - F will rrevent the tor 0 - 15 lines of the
disrlaw from beind scrolled.
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7

FIFBRUG COMFATABILITY

To ensure that rreviously written rFrrograms which make
subroutine ca3lls to the FPIPBUG monitor will still
function correctlz with BINBUG, the following entrw
roints and subroutine start addresses are the same.

0000 Cold start ~ initialise most of scratch
RAM.

o01n ERUG Error return - Quteruts 77,

QO22 MBUG Mormal re-entrwe to monitor.

USEFR ACCESSIEBLE SURROUTINES

QOSR LINE Inrput 3 line of characters into the 20
character buffer at 0413, DEL (7F) will
delete the last character entered and
backsrace the CLUTSOT . InFut is
terminated bw 2 <cr> or <1f>.

0084 CRLF Outerut Carrizge Return and Linefeed.

o0h4 STRT Store R1:R2 into TEMF (040Ds040E).,

0269 BROUT OutrFut R1 3s two hexadecimal digits.

0284 CHIN InFrut  character from kewboard through
the sense terminaly at 300 Baud» into
RO .

020k GNUM Get the next hexsdecimzl number from

the inrut buffer into R1s R2,

Q2R4 cour OQutruyt RO to the terminal or to an
external device if 0OF (0409) is set to
1.
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8. WRITING MONITOR INDEPENDENT FROGRAMS

The desirability of writing rrodgrams which are zas
inderendent 25 rossible of the monitor being useds
cannot be overemrhasised, Users who write their
rrograms  in such 28 waw that the rrodgram is heavilw
derendent on routines contained in 8 rarticular
monitor:y will 2lmost certzinle dSusrantee that the
Frodgram will not work on 8 comruter which uses a2
different monitor, This is esrecizlle likelw to be the
cese 1T czlls are made to the monitor 3t non-standard
entre roints.,

-3 If monitor calls must be made from 2 rFrodgram -~
I/0 calls to CHIN ang COUT are amn examrle of two
monitor calls made bw a3lmost everw rFrogram -
these c¢alls should be made from the rrodgram
throudgh 2 sindgle branch instruction or
indirectly through 2 singsle Address Constant
(ACON) ., If +this is dones the rFrodgram maw be
essilw adarted for use with 8 different monitors
bw altering &z single branch to each momnitor
rogtiner rather thsan bw chanding manw monitor
references throushout the rrodEram.

b Eranching indirectls throush monitor ACONs to
accese monitor subroutiness using 8 ZEBRR X or
ZEBSR ¥  instructions is 8 roor sracticer because
no  guarantee exists that these ACONs will exist
at 2lls or be in the same rosition in another
monitor. The one bwte saved is not worth the
difficulties encountered when attemrting to
glter the prodgram to function with another
monitor,
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SOURCE LISTING
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0000
0002
0003
00046
Q008
000A
Qoo
O00F
0012
0014
0017

0019

001R

0738
20
CF4400
SE7R
0477
CCo40a
041F
CCoa0l
0410
CcCco432
1RO9

02R4

014A

FAGE 01

PRBIORRREERRIOROR R KRR R RRRAKOK KRR KRR R KRR R KKK

. §
R

HY 3

BINERUG 3.4

*

COFYRIGHT MicroBute 1979 *
HE S F 3333352333833 80 38333838833 833 388384834

1¥ This version of BINBUG surrortst

1SFAC
PBLEN
s PAGE
X

>
-
z
ot
o}

AlMI

MO

Z0UT

s B b R kb 4 Pk Ss BE Hd ok B he S

< ¥

EC

BINBUG Rinary format tare I/0
300 Baud serisl inrut

NG440 VU comratible

ORG

EQU
EQU
EQU
EQU
EQu
EQuU
EQU

LODIsR3
EORZ»RO
STRARO
BRNRsR3
LODI +RO
STRAYRO
LODI RO
STRARO
LODIsRO
STRA»RO
BCTRUN

ACON

ACON

0

H*7F
H7 oD
H’0A’
H 087
H”207
20

H” 787

CURS-COM

COMs R3-
AINI
H*777
XG0T

H 1F
XGOT+2
H 1D/
coMD+1
MEBUG

cour

EKO1

InFut buffer lendgth
Uil MEMORY AT 7800

Cold start

Clear most of scratch
Setur GOTO branch

in RaM to restore

FSW lower

Hefault end of command table

Breakroint vectors indirectlw throudgh this ACON
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¥ COMMAND HANDLER

¥ Inroat line and Jume to routine derending on
¥ the first character of the command.

¥ Final branch is indirectle through and ACON
¥ in RAM which maw be altered to extend the

¥ commandg table.

%
E

001Dy O43F “RUG LODISRO A7/ Error re—-entry
Q01F 3FD2R4 RETaUN COUT
Q022  73FF MRBUG CFSL. HFF~ Monitor warm start

0024 3F008A
0027 0424

BETA»UN CRLF
LODITIsRO A%/

0029 3F02E4 ESTA-UN COUT Outrut Fromet

002C  3B2D BETRsUN LINE InrFrut command line to buffer
002E 20 EORZ RO

QO2F  CLCo427 STRARO BFTR roint to start of buffer
0032 0C0413 LODASRO BUFF Get command character
0035 EA44]1 COMIsRO A°A7

0037  1C00ERY BCTALEQ ALTE ALTER memoru

Q03Aa E442 COMI«RO AR’

003C 1C01Aal BCTAEQ BRFT Set BREAKFPOINT

003F E443 COMIsRO A'C/

0041 100197 BCTAEQ CLR CLEAR breakroint

0044 E444 COMIsRO A'D”

0044 1CO2ESD BCTAEQ DUMP DUMFP binarwy tare

0049 E447 COMI»RO A°G”

004 100121 RCTaA-EQ GOTO GOTO rrogram and execute
Q04E  EA440C COMIsRO AL’

Q050 1C03C4 BCTASEQ LOAD LOAD Binarwy tare

0053 EA4A53 COMI:RO A'SG”

0055 1CQOF1 BCTALEQ SREG SET register

P O 4P SO A e Fd S 4G A PE Sl b BE AL P S G 2h Fh bh h S Gd B FE A4S BE G S SO S

0058  1Fg431 RCTAsUN X%COHD EXTENDEDR COMMAND FROCESSOR
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Q0GR
Q05D
0060
0062
0064
0067
0069
Q04K
G060
Q0&4F
0071
0074
Q076
Q078
Q074
Go7C
007E
007F
Q081
0083
00846
0089
008A
0080
OOBE
0090
0092
Q094
0096
0098
009k
00%E

00A0

O7FF
CFo427
E714
1818
IF0286
E47F
800
E7FF
1871
0408
3F02E4
A701
1R68
E40D
8elé
0501
03
1402
8502
Cno42a
CFo429
Co
0400
BEY9
0404
FHYY
0502
E40A
1846
CF2413
3FO2ER4
1E40

Co

FRINPUT COMMAND

HE 4

FAGE 03

LINE INTO INPUT BUFFER

¥ IEL will delete the last character entered
¥ and outrut 3 ES to erase it on the VI disrlaw.
% CODE indicates the ture of line entered.

% CODE

LLIN

ALIN

e G G RS Gs P RS D S S e W

tELIN

O
-~
e
s

DLIN

CRLF

ELIN

S0 PE SO S TS 2%+ PO Gk ¢S $E S 4% *F 3 23 S

]

o H

LODI«RZ
STRASR3
COMI»R3
EBCTR+EQ
BSTHs UN
COMIsRO
BCFRSEQ
COMI«R3
BCTREQ
LODI s RO
ESThAs UN
SUBIsR3
BCTRUN
COMI RO
BCFRSEQ
LODIsR1
LODZsR3
RCTR«N
AN SR
STRASRIL
STRAsR3
NOF
LODI» RO
ZESR
LODIRO
ZEBRR
LODI-RI
COMIRO
BCTREQ
STRARQ
BETA s UN
BCTR» UN

NOF

i1 if CR
2 if LF
3 if CR
4 if LF

....1

BFTR
ELEN
ELIN
CHIN
DELE
ALIN

DLIN
e d

COnE
CNT

CR

xZouT

LF

XZOUT

bt}

LF

CLIN
RUFF» R34+
couT
LLIN

and data
and data

Initizlise buffer rointer
At end of buffer?

Inrut 2 character
If DELETE anrnd if rnot

at start of line

the outrut ES and
Iecrement buffer rointer,
If return then

set CODE odd
If buffer length not zero

Then add 2 to code
Save lendth of line
Outrut Carriade return
and linefeed

If linefeed then set
CODE = 2 and return

else insert character
in buffer and echo.
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00Al

00Aa4
00a7
00AA

00AR
QoA
OORO
OOR2
O0ORSG
O0R7

QORY
QORE
QOORE
Q001
00C4
O0C7
o0Ce
Q0CR
O0CE
Qond
o0n4
aony
oone
Qonc
QOIE
O0EQ

O0EZ2
O0ED
00E8
OOER
QOED
QOF O

O0F1
OOF 4
OOF &
OOF9
DOFC

AFOR2%E

cro40n
CEOQO40E
17

0500
SE040E
7708
a8no4on
7508
1ER&6R

IR&G
IF0269
Ono40E
IFO279
ong4on
IRi9
1811
CCcoa11l
3FO29E
CE840n
0C0411
E404
CO022
0601
3R4E
1RS9

IFO27%9
AFOOSE
0C042nA
E402
1E0022
17

AFOZ29E
E&08

1noo1n
CEOALl
OE6400

FAGE 04

1% Get HEX rumber from inrut buffer and store
ik in TEMF

HR

16AST BETA:UN GNUM Get hex number

X

$8TRT STRASRL TEMF Store Rly R2 in TEMF
STRAR2 TEMP+1
RETC»UN

NCT

PE ST OO Sh BE BE AG AT e A e

4
¥ Increment TEMF bw R2
*
I

LODIsR1
AlliAs R2
FRSL
ADDASRY
CP&L.
RCTR 2 UN

0
TEMF+1
We
TEMF
Wwe
STRT

1k ACCESS memorw at srecified address and if HEX
X number is entered then rerlzsce memorwe contents.
¥ If command line is terminated bw LF then

¥ disrlaw next memorw location.

X
tALTE
LALT

CaLT

LDALT

OTIN

VG B G BE G P 4 P FO B Gh Pe FE R S S Fd BE S eE DS

¥ DISPFLAY AND

1R
tSREG
$L.SRE

*e ot So

ESTR»UN
BSTAsUN
LODAsR1
ESThA s UN
LOtAsR1
ESTR» UN
RCTREQ
STRARO
BESTASUN
STRAYR2
LODA» RO
COMIsRO
RCFASEQ
LODIsR2
BSTR s UN
ECTR » UN

RETAsUN
ESTAsUN
LODASRO
COMIsRO
RCTASLT
RETC»UN

BESTA s UN
COMIsR2
ECTA»GT
STRASRZ
LODA RO

GAST
ROUT
TEMP+1
FOUT
XTEMF
OTIN
DALT
TEMR
GNUM
XTEMF
TEMR
4
MEUG
1
INCT
LALT

FOUT
LINE
CODE
el

MEUG

GNUM

8

ERUG
TEMR
COMsR2

Get address and store
Frirnt MSE of azddress

Frint LSE of address

Frint contents and dget new
Just 2 LF

Something new

Get the new bute
stuff in memorw

Was it followed bwy LF7?

Increment to next address

Frint current memorw bute
get next (if anw)

If < 2 then no bute
was entered

SET REGISTER STACK

Get redister number
Error if bidder than 8

Get redgister contents
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OOFF
0100
0102
0104
0107
0104A
Q10R
010E
0111
0114
0114
0119
011C
01L1E

0121
0124
0127
0128
0128
012E
0131
0132
0136
01329
013C
O13F
0142
0145
0147

0144
014N
014E
01351
0152
0155
0157
015A
QL5Nn
0160
0162
0165
0148
016K
014N
0170

C1
3R&60
1815
CCOA0F
ZFO29F
02
OE0411
CE4400
OCO4A0F
E403
10022
0E0411
8601
1FOOF4

3F00AL
0C0407
92
on0401
0E0402
0F 0403
7710
010404
0E040%
OF 0406
0C0408
CCO40K
0C0400
75FF
1F0404A

CCo400
13
ccoaog
12
CCcoa07
7710
Crno404
CE0A05
CF0406
7510
Crno4o01
CEO402
CF04032
3IROE
ono4on
IFO269

ASRE

BSRE

CSRE

G PE S TP PP *P S Fh S S S e P P e

t¥% GOTO FROGRAM AND

STRZ:R1
BSTR» UN
ECTRSEQ
STRAsRO
ESThH2LIN
LODZR2
LODAR2
STRAsRO
LODASRO
COMIsRO
BCTALEQ
LODAR2
ARLIR2
RCTA»UN

OTIN
CSRE
TEMQD
GMNUM

TEMR
COMsR2
TEMQ

MEUG
TEMR

LSRE

FAGE 05

from store ares and
Ilisrlay redgister contents
and dget new contents

Get new value

urdate redgister store

If line terminated bw CR
then EXIT

else roint to next
register and

rereat

EXECUTE IT.

t% Restore 3ll registers first.

L 4
16070

SE RGeS dE ED RS WP B GD S S S S W

¥ SINGLE EREAKFOINT ROUTINE

RETAsUN
LODASRO
LFSU

LODAyR1
LODA»R2
LODAsR3
FFPSL

LODARL
LODARZ
LODASR3
LOLARO
STRAYRO
LODASRO
CPSL

ECTA»UN

GAST
COM+7

COM+1
COM+2
COM+3
RS
COM+4
COM+5
COMt6
COM+8
XGOT+1
COM
H/FF’
XGOT

Get execute address
Restore 311l redgisters

Get FEW lower and store

in RAM, Self modifwing code
Is the onlw waw to

restore the FSL correctlw.

¥ Breskroint vector branches indirectls thoudh
¥ the ACON at O01R to this routine.

b
tBKO1

4P D S GE 2T WG E0 Bh Sh S S S S4 S &3

STRAYRO
SFSL

STRAYRO
SPSU

STRAsRO
FFSL

STRAsR1
STRAyR2
STRAR3
CFSL

STRAR1
STRAsR2
STRAYR3
BSTR» UN
LODAsR1
ESTAsUN

CoM
CoM+8

COM+7
RS
CoM+4
COM+S
CoOM+6
RS
COM+1
comM+2
COoM+3
CLEK
TEHF
ROUT

Store the contents of
FSW arnd 311 registers on
stack at 0400,

Clear breskroint vector

and rrint sddress of

breakroint.,
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0173
0176
Q179

Q17K
017C
OL7F
o182
018%
0188
O18E
018E
0191
0193
0194

0197
019a
o1%n
O19F

O1Al
0144
01a7
01AA
QlADn
01RO
O g 2 hecs
Q1RS
O1E8
O1RA
O1ED
O1ERF
01C2
0iC4
o1C?

OnO4A0E
3F0269
SR22

20
cooazo
ono42F
OE0430
AFO0A4
0Co42n
cCg4a0n
OCO4A2E
0701
CFEAQD
17

oco42C
1C001n
ARSC
PR22

3F00AL
Cno42F
CE0430
0C8400n
Cco4a2n
0701
OFEAOD
CCO42E
049R
ccaaon
049K
CFE40D
04FF
cCoa2C
PR22

o A e

LObAsR1
BETAUN
ZEBRR

TEMF+1
BROUT
MEUG

+X¥CLEAR SINGLE BREAKFOINT

H: 4
+CLEK

CLR

e D B WD B HE BE I B A A B Bk e T

EORZsRO
STRARO
LoLAXR1
LOnAsR2
BSTA»UN
LODASRO
STRARO
LODA:RO
LODI R
S5TRAsRO
RETCyUN

LODAs RO
BCTAsZ
ESTR» UN
ZBRR

MARK
HADR
Lalk
STRT
HOAT
XTEMF
LDOAT
i

XTEMF s R3

MARK
ERUG
CLEK
MBUG

FPAGE 06

Clear breakroint flag
Get address of EF,

stuff in TEMF to srint

and restore memorw to
original contents.

is a2 BF set?

1% SET A BREAKFOINT AT THE ADDRESS SFECIFIED.
¥ The contents of two memory locations are saved
X 3nd rerlaced by ZBRR ¥001iR to vector to RF
¥ service routine.

¥
SEKPT

B FE BE e BPE BE AE TS ek B AP B ek

BSTAsUN
STRAsR1
STRAsR2
LODASsRO
STRAYRO
LODIsR3
LODA» RO
STRAsRO
LODI RO
STRAsRO
LODY RO
STRAsRO
LODIs RO
STRALRO
ZERR

GAST
HADR
LADR
XTEMF
HIAT

i

XKTEMF SR
LOAT
H'9R"’
XKTEMP
VEC+128
XTEMFsR3
-1

MARK
MEBUG

Get EBF address into TEMPS
Save addresss

and save memory contents.

rerlace with ZRRR X001R

Set ERF Flag
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o1C9e
O1CHE

O1CE
Q110
Q1n3
Q1nG
o1ng

o1n9
O1LDE

o1nn
Q1DF
QLE2

01E4
OLlEé
O1ES
OlER
O1EDR
O1F0
O1F3
O1FS

O1lFé
O1Fg
01F9
01FC
QO1FE
0201
0203
0205
Q207
0209
020k
ozon
O20F
0211
0213

0215
0217
0219
021A
021k
021C
021N
021F
0221
0222
0223
0226

3.6

7711
OE0438

05Co
Cnoa3a
057K
Cno43y
17

E420
1A19

ARbA
CEE439
[ACO

E&EF
393/
OEEA439
6480
CEEA439
CEO438
7510
17

3E51
ci
OEE439
447F
CEE439
ES08
2804
AGO1
1A04
ESO0N
9802
0600
ES0A
3B0F
1ES3

0600
7708
91
ad
51
a2
7508
&578
17

20
CCoaz4a
0440

FAGE 07

X SCROLLING VIDEO DRIVER ROUTINE

tXLOADRS CURSOR
ILPTR FFSL
H LODASR2
FOINTER
LODIsR1
STRasR1
LODIsR1
STRAsR1
RETCsUN

¥

STORE

dd B B 4> D e

$X0OUTPUT
IROUT COMI+RO
H BCTRSLT
TXENTRY FOINT TO
tWCHR BSTRsUN
STRAsRO
BIRRsR2
XKENTRY FOINT TO
COMIsR2
BSTRGT
LODARO
IORISsRO
STRAYRO
STRASR2
CFSL
RETCsUN

SCUR

Wik ESTRyUN
STRZ»R1
LODA» RO
ANDI s RO
STRARO
COMIsR1
BCFR-EQ
SUBI»R2
BCTR:LT
COMIsR1
RCFRSEQ
LODIsR2
COMIsR1
BSTR+EQ
BCTRsUN

-
fae
w

‘RRR

!
]
2

BE B P B S 2E St PR G Bh I S 4P BE D DS BB GF 2D Sb PE Hd Ee S b S Sh

* 3¢

X STARTING
LODIsR2
FFPSL
RRRsR1
RERsR2
RREsR1
RRRsR2
CFSL
IORIsR1
RETC s UN

Ly
o
4
<

X
SCRL EQRZ s RO
STRARO

LODIsRO

Ph B St Pk ad e GE B Gd Th S S D G B S

ASCII CHARACTER

FOINTER

RS+CAR

CURS

TO BOTTOM LINE
H/CO’

FTR+1

FAGE+3

FTR

IN RO

SFAC

Wwee

WRITE ALL 128 CHARS AND
LFTR
¥FTRyR2
$+2

SET CURSOR AT R2
63

SCRL

¥FTRsR2

H 80

KFTRsR2

CURS

RS

INVERSE

OUTFUT

¥DECODRES CONTROL CHARACTERS

LFTR

¥FTR:R2
H 7F~
¥FPTRyR2
BS

NES

1 CAN’T BS TO FREV
CRRR

CR

NCR

O

LF

SCRL
SCUR

LINE

CONVERTS NUMBER O TO F IN R1 TO
AIDRESE OF CORRESF

LINE IN R1sR2
0
Wwe

We
FAGE

SURROUTINE TO SCROLL FART OF SCREEN

TO+1
64
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o22a

022k
Q22E
02320
0233
0234
0239
023C
023K
0240
0242

0244
02446
0248
Q24R
024D
024F
0250
0253
0255
0257
0258

0269
0264
026K
026C
026D
026E
0270
0271
0273
0276

0279
O27R
Q27D
027F
0282
0284

CCo434

Ono437
IRLHS
Cno433
Cnoa3s
OEE43%
CEEA433
naze
Fa0oz
1802
nest

04C0
0420
CEE433
LAZE
F504
14
oOno437
8510
1B57

co
co

30313233

01

20

50

S0

w0
3EQ1
01
440F
0C6259
1FO2ER4

SEB6E
0703
0420
AFO2R4
FR79
17

Co

¥ LOAD

nw
by =

er
o0
0d

3
CLRE

SSPC

E 3

B B G e R SE I S e G Bk bk FE B B B B e B G B BE S e S

TANST

X

X Frint
1k

1 ROUTY

CON

b A PE 2 S FE S T s

i1¥ PFrint
HE §

1FouUY
$FORM
tAGAP

2 B s P ae

FAGE 08

STRARO FROM+1

LINE NO (O-F) 7O BEGIN SCROLLING

LODAsR1 NUME

BETRsUN CONY

STRAsRL TO

STRAsR1 FROM

LODAsRO XFROM.R2

STRARO XTOsR2

BIRR,R2 G3

THIsR1 3 BOTTOM YETY 7
BCTREQ CLRE

RIRRsR1 82

CLEAR BOTYOM LINE

LOnYsR2 H'CO’

LODI RO SPAC

STRAsRO XTO«R2

BIRR»R2 SBFC

TMIsR1 4 SCROLLED GRAFHIC YET 7
RETCEQ

LODAsRLI NUMR

ARDILR1 146

ECTRsUN S1

NOF
NOF

DATA A‘0123456789ARCHEF 1
Ri 25 two HEX digits

LODZsR1

RER s RO

RRR RO

RRRsRO

RRR»RO

RETRyUN CON

LODZsR1

ANDIsRO H'F’

LODAsRO ANSIsRO

RCTA»UN COUY + RETURN

bute and three sraces

ESTRsUN ROUT
LORISsR3 3
LODI RO SPAC
ESTAsUN COUY
BIRRsR3 AGAF
RETC» UN

NOF
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0284
0289
O28R

o2ac
028E
0291
0292
03294
0294

0298
DR
o290
029E
Q29F
02A0
0lAl
02Ad
02A5
02A8
02AR
02AC
02AF

02R4
O2Ré
02Re
O2RC

O2BF
02C1
0203
02Cs
o208
0209

39{)

3F03Aa4
447F
17

0710
EF4259
14
E701
PA7E
RiD

0C0424A
1808
17

20

C1

c2

c3
CCo42a
OF 0427
EFQ429
14
OF2413
CF0427

1EOR

7710

ono409
icoine
1F843R

E420
1855
3Fo2ec
040F
n2

02

FAGE 09

X INFUT CHARACTER THROUGH SENSE TERMINAL .
1¥ Uses 2 softwzre timing loor and sreed accuracy
11X derends on the CFU clock sreed heing 1MH=.

X

iCHIM BETA-UN SIN FIFRUG comratible address
: ANDI RO H/7F~

H RETC s UN

‘¥ Convert HEX digit in RO to binasrw in R3
Y

tLRUF LODISsR3 146

tALKU COMAsRO ANSIsR3-
RETC.EQ
COMI,R3 1

ECFRyLT ALKU
ZBRR EBUG

Se e

1¥ Get HEX number from inerut puffer into Ris R2.
X Enter at GNUM,
HE
 OINUM LORARO CODE If CORE is 1 then
BCTR+Z LNUM doing second bute.
RETC» UN
GNUM EQRZyRO
STRZ«R1
STRZR2
STRZ+R3
STRA»RO CODRE
L.NUM LODAYRE BPTR

COMASR3 CNT End of line?

RETCEQ

LODAYRO RBUFF R34+ Get character from buffer
STRA*R3 EBFTR and uwrdate rointer,

*

Ph B 4O Ge Be B sd b BP Bd Wh Sd ek B

BECTR»UN %413

tk% OUTFUT CHARACTER IN RO TO G640 VDU DRIVER
X or throush external outrut routine.

H 4

tcour FFSL RS FIFRBUG COMFATIEBLE ENTRY
H LODAsR1I OF If OF not zero then

: BCTAEQ KOUT

' BCTAUN XEOQUT use external rouwtine.

¥ Continue GNUM: et 00s
COMIsRO SPAC
ECTR+EQ DNUM
BESTAsUN LEKLUF Convert to Rinaru
LOBI«RO H OF~’
RRLsR2
RRLsR2

P S Se TP 4k pw T
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02CA
O2CER
Q2ccC
o2Cn
02CE
02CF
0200
0201
o253
0205
0206
0207
0%ﬁ8
o2Nn9

02DR

Q20N
02DE
02E0
02E3

Q2ES
Q2ES8
Q2ER
Q2ED
QZEF
Q2F1
Q2F3
02F &
02F%9
Q2FR
Q2F
Q300
0302
0304
0307
030%
0300
G300
0310
0313
0314
0319
031E
031E
0320
0323
0325
0327
Q324

nz2
nz
42
ni
o1
Il
ni
45F0
44F 0O
&1
Ci
03
62

1RO2

1E431

c2
0401
CCoaza
1E40

AFO0AL
AFO29E
84601
7708
8500
7508
Cno40F
CE0410
0720
O4FF
3IF036F
FE79
O4FF
cco412
0434A
IFO36F
20
CCO4A2E
OnO40F
OE"F410
AEQ40E
7708
ADOAOD
7508
1EQOLD
1911
SA11
IFO29E
01

WS e ad S G Wd G T G PR Hh B P B S wd P SR e BE G G S

% K ¥

3

RRLR2
RRLR2
ANDZ s R2
RRL»R1
RRL:R1
REL 2R3
RRLsR1
ANDI»R1
ANDIR2
IORZsR1
STRZyR1
LODZsR3
IORZsR2
RCTRs UN

Get He: number from

BCTR»UN

STRZsR2
LODIsRO
8TRA:RO
BECTRsUN

H/FO’
H'FO’

$+4

GNUHM

COnLE
LNUM

puffer into Kl

FAGE 10

R2.

FIFEUG COMFATIRLE ENTRY

tk DUMF SFECIFIED AREA OF MEMORY AT

1% FLAG terminal

4
L]

4
4

BE e e kP S A BE AP wS C S wh e B S S w

Bh B e G 2> % P S e

3
DUHF

GAF

FDuUM

-3

BETAsUN
BETAUN
ANDISR2
FFSL

ADDI R
CFSL

STRAsK1
STRASR2
LODIsR3
LODI»RO
ESTA»UN
EBORR s R3
LODRI»RO
STRAsRO
LODRIsRO
ESTAsUN
EORZsRO
STRAsRO
LODAR]

in BINARY formsat.

GAST
GNUM
1

We

)

We
TEMQ
TEMQ+1
32
H'FF~’
souT
GAF
-1
TEMS
ArLe
s0uUT

RCC
TEMQ

LODAYR2 TEMO+1

SUBAR2
FrSL.

SURAR1
CPSL

BCTAsLT
BCTR»GT
BRNRsR2
BETA»UN
LODZ k1

TEMF+1
Wwe -
TEMF
We
ERUG
ADUM
BDUM
GNUM

200 bhaud via

Get and store Dumr start
adoresses,
include last bute

and end

Save end address

Outrut

32

FF as leader

Start of block mark

Zero checksum scratch

See if full or rartizl block

is to he dumred.

negative length????

Get execute address
and outrut it
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032k
032E
O22F
0331
0332
0334

032346
03238
033k
032E
0340
0343
0245
0348
0344
034N
0324F
0352
0355
0358
0354
0350
O3SF
0361
03464
0146
0369
03460

Q03&6F
0371
0372
0374
0276
0377
0379
Q37R
037h
037F
0381
0382
0384
0384
0388
038aA
038C
028E
0320
0392

b

3F036F
02
3R3E
20
3B3R
FR22

06FF
CE0428
oCo40n
IR2F
0C040K
3IR2A
0C0428
IR25
0COA2ER
IR20
OF0412
OFa40n
EFo428
1807
CFo412
IR10
1R&E
OC042R
IR09
QE0428
AFQ0AR
1Fo302

7710
C1

3EB1F
7640
c2

0508
AR20
3R1E
7440
JRB1A

)

wdal

1404
7440
1RO2
7640
Fe73
JROn
7640
7510
17

UM
DM

I %

DoUM

EDUM

S AP A Bh A FE DS BF Ds FS BS R BD P Sd D PE DG AP D DS FF S ek bd Ad P e

$k QUTFUT CHARACTER IN RO AT 300 RBAUD

X terminzsl. All 8 bits are outrut by this

X

180UT

ACDU

ONE
ZERD

TE Gd P A S HE SO S OF ST HE S RE S5 Bd P B Ss e 46 2 e

¥* K

BSTAs»UN
LODZsR2
BETR s UN
EORZ RO
EETRs UN
ZBRR

LODI»R2
STRAYR2
LODa s RO
BSTRs UN
LODASRO
BSTR s UN
LODARO
ESTR» UN
LODA RO
ESTR» UN
LODAR32
LODASRO
COMAYRI
RCTREQ
STRASRS3
ESTR s UN
ECTR s UN
LODA»RO
ESTR» UN
LODAYR2
BETéAs UN
BCTAYUN

FFSL
STRZ»R1
BESTRs UN
FFSU
STRZR2
LOnIsR1
ESTR» UN
ESTR»UN
CFrSU
ESTR s UN
RRRsR2
RCTRy LT
CF5U
RCTR» UN
FFPSU
EIRRsR1
BETR » UN
FFSU
CFrSL
RETC s UN

souT
s0uUT

SQUT
MERUG
255
MONT
TEMF
souT
TEHF+1
sSOUT
MONT
sQUT
BCC
S0UT
TEMS
XTEMF R34+
MONT
EnuUM
TEMS
sSOQuUT
LUM
BCC
S0UT
MCNT
INCT
F UM

RS

CRCC
FLAG

8

DL AY
nLAay
FLAG
DLAY

ONE
FLAG
ZERO
FLAG
ACOU
DLAY
FLAG
RS

Accumulate checksum

FAGE 11

with zero length bute
as end of dumr block.

Fuull lendsth (23535 butes)
Short block
Iums load address

Number of butes in block

Address racket checksum

Now dums the data butes

until at end

etz block checksum

increment load address
next block

throudghn FLAG
S/R,

Use urrer redister bank

Accumulaste Checksum.

No. of datas bits.,
Two stor bits after
Frevious character.,
Start bit



EINEBUG

0392
0324
0397
0394

039R
0370
O39F
03al
0343

03R4
03A6
03A8
0344
03AR
03AD
03AF
03RO
O3R2
03R4
03RS
Q3R7
03ER8
O3RY
O3RA
O3RC
03RE
03BF
03C1
03C3

03C4
03Cé
03C8
03ChA
Q3CH
03CE
o300
03Nz
o305
o308
o3nA
03nc

Q3nF
03E2
02ES

L.

2N0AZE
It
Cho42R
17

04R7
Faze
04E3
F87E
17

7710
Q300
0608
12
147D
IR70
12
1478
IR67
12
4480
51
é1
ci
FAa7é
K331
01
IRS2
7510
17

IBSE
E43A
PB7A
20
CCOAZE
IRS54
ccoaon
IRAF
CCOADE
IEAA
5803
1F840Dn

ccoazs
3F03A4
0C0A42ER

CrCC EORA:R1
RRLsR1
STRAsRL
RETC s UN

DAY LOIIsRO
RDRR RO
DLy LONI RO
EIIRR s RO
RETCsUN

FAGE 12

kCC

RCC

H/RB7/ Full bit delau
%
H B3’ Hzalf bit delaw
3

¥ INFUT 8 bit serizal character throusgh SENSE.

X

n
ot
=

FFSL
LODIsRY
LODI s R2
ACHI SFSU
BCTRLT
BSTR s UN
SPSU
BCTRLT
BCHI ESTRy UN
SFPSU
ANDII s RO
RRRsR1
IORZsR1
STRZsR1
EDRRsR2
ESTR s UN
LODZsR1
BSETR»UN
CFPSi
RETC s UN

TP B% DS P S T PP G S% Sh B Fh PSS G 4 B Sd bd GS

% LOoAD 200 Baud
H

sL0AD ESTRsUN
: COMIsRO
BCFRSEQ
EORZ»RO
STRASRO
ESTR»UN
STRASRO
BSTRsUN
STRARO
ESTR«UN
BRNR RO
BCTA»UN

L.0A STRARO
ESTA» UN
LODARO

P 2> S Bk e PP TF 3D 3D Ad BE 2k B BE P

RS Use urrer redgisters
0
g8 No. data bits
ook for start bit
ACHI
DLy
ACHI
nLAY
H’ 807 Mask out sense bit
merdge in this bit
RCHI
DAy
CECC Accumulate checlksum

RS

RINARY FORMAT TAFE.

SIN

AL’ lL.ook for start of block
L.OAD

RCC Zero checksum

SIN Get load address
TEMF

SIN

TEMF+1

SIN Elock length - zero
ALOA means last block so
¥TENF Jumr start rrogram.
MONT Save block lendgth
SIN dget checksum buste
BCC
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0O3ER
03EA
OZER
OZEE
03ZF1
03F3
03F &
03F8
O3FE
O03ZF

813
c3
3IF03A4
EF0428
1805
CFEAOD
LE?3
OCOA4A2ZR
1847
QR1D

BCFREQ
STRZ+RZ
RETAUN
COMA-R3
ECTR-EQ
STRAsRO
EIRRsR3
LODAs RO
BRCTRYEQ
ZERR

LERR

SIM
MONT
CLOA
KTEMF R
ELOA
BCC
LOAD
EBUG

FAGE 13

Error if not zero

dget datz butes

until the right number
has been dHot.

store in memory

test data checksum.

Error if not zero
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0400
0409
0404
040D
040F
0411
0412
0413
0427
0428
0429
0424
042K
0420
0420
042E
Q42F
0430

0431

0433
0435
0437

0438
0439

0A3R

FAGE 14
1% BINEBUG SCRATCH RaM
Tk
H ORG ‘4007
HE 3
s COM RES Register & FSW stack
:0F RES Outerut switch
1 XGOT RES FESL restore instr.
t TEMF RES 146 bit sddress store
FTEMQ RES
: TEHMR RES
1 TEMS RES
tBUFF RES LEN InrFut buffer

tBFTR RES
sHONT RES

Buffer rointer

TONT RES

s CODE RES Buffer status

tRCC RES Checksum scratch

1 MARK RES BF Flasg. FF => BP set.
tHDAT RES Butes which were rerlaced
tLIAT RES bw & BF vector.

tHADR RES BF address.

T g ol - IS SV L N AR, o

tLADR RES
TRINDIRECT FOINTER TO EXTENDRED COMMAND FROCESSOR

s COMI RES 2 Normally Q001D
HY 3

tk VDU Driver scratch

Tk

1TO RES 2

1FROM RES 2

I NUME RES 1

T¥RAM NOT CLEARED FROM HERE ON

tCURS RESG i ViU cursor count
iFTR RES 2

HE ¢

sEOUT RES

FJ

INDIR TO EXTERNAL COUT
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