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FLOPPY DISK OPERATING SYSTEM FOR THE SYM

We arer as You should know by this timer vers much imrressed with the
rotential of SYMy but realize that not enough softuate exists (that

is why we publish SYM-PHYSIS), It is fairly simrle from- the hardware
standroint to add 3 disk controller and a3 rair of florries to the SYM»
(it really was!)s but gsood Disk Orerating Sustems (DOS) are not easy to
come by. We watch the advertisements very carefully, and when we hear
or see that a vendor announces the immirent availability of 3 SYM rro-
ducts we write and/or rhone to begy buuys borrow or maube evern steal a
rre~release or rrototure versiony offerind to tests evaluater shake-down
or otherwise helr to debud the rroduct and its documentstions rrior to
official release. We did this with Eob Denison on the 2K5A, Sunertek
Sustems Corroration on RAE-1» Carl Moser on several software rackages
we hore to bedin to sell scony etc. We have londg been aware of Hudson
pigital Electronics File Oriented Disk Swstem {(FODS) for KIM Sustemss
and had heard only sood thinss sbout. it, FODS ma¥ be used with eithér
size florry disks so wou can start out with the 5 1/4 inch disks and
urgrade to the 8 inch sustem with no conversion froblems. In facts bw
usindg two disk controllers in the sustem wou can retain both sets of
disks on-line. How’s that for urdrading without obsolescence?

Dick Grabowsky of HDE was kind enoush to rrovide us with advance cories

of the SYM Version of FODS (including source code!) and we have made

the mods necessary to eliminate conflicts in rade zero and elsewhere

between MON» BASy RAE» and FODS. Each lansusdde will be able to czll any

other in a manner natural to that languager and the calls will include
SYM-FHYSIS 2~1

all patches to BAS and MON beind rublished in SYM-FHYSIS. We also

have suddested to Ssnertgk Sustems Corroration that thew consider the
use of FODS in their disk sustem rlannindg hecause it exists and is verwu
versatile. We are very rpleased with FODSs and are using its together
with RAE to rreraré this issue, The modificationhs are nearlu comrletes
and the sustem works like 8 charm. We will keer wou rosted on the rro-
aress of the FODS MODS! Contact Hudson Didital Electronicssy Fox 120»
Allamuchyr NJ 07820 for additional information (including rricel). We
rlan to make available SYM software on FODS comrpatible Mini-Florries

in the future.

RAE NOTES (UFDRATING SERVICE)

We have heen using RAE-1 for manu mohths nows sifice lond before its
official release in ROMy and have sotteén to know it intimatels. While
we do not have access to the source coder we have disassembled it and
studied its workingsy 3nd its authory Carl Moséry has answered all of
pur specific aueéstions in detaily including the rades zero and one mars.

There are several ifstructions and features of RAE-1 which are not de-
scribed in the Surertek Reference Manuals including rrinter vectors and
disk vectors and commands. We are also adding epatches to RAEs using its
RUN commandr to change baud rates and to switch between the RS-232 and
the 20 mA rorts as reauiredr and to add text formatting carabilities. We
had rlanned to describe these features in SYM-FHYSIS on a sérizl basise
but soon realized that these "urdates® would occurs too larde a3 rFroror-
tion of the newsletter if writtern in the detailed manner they deserved,
and therefore had to be distributed as serarate items, The urdates

will therefore be rublished seraratelws as "RAE NOTES".

We will be mailing cories of RAE NOTESs as thew are rrerareds to all
who purchase their RAE-1/2 from the Users’ Grour. RAE NOTES will be
available to 311 others on 3 subscrirtion basis. See back rade.

RAE NOTES #1 will rrovide a handu °Reference Card®s and describe how to
find the last line number in the current files how to adiust the label
length to fit & 40-column CRT or rrinters and how to det HA S to rut the
pade numbers in the right place. KAE NOTES #2 will rrovide detailed
rades 0 and 1 maesy including the disk and hard cory rrinting vectors,
These issues are beindg srerared for eprinting now. RAE NOTES #3 will
Prrovide detailed information on RAE-to-Disk linkade. We hore that by
RAE NOTES #4 some of our readers will be contributing results based on
their own disassembly of RAE-1, to locate more of its user available
subroutiness in ovder that RAE can be patcheds in the same way that BAS-
IC is ratchables to further enhance its carabilites.

FERIODICAL RECOMMENDATIONS

The 6502 USER NOTES are no more! Publication ended with Volume 3, Issue
5 (#17). We Have not as uwet received our final issue. All subscribers
will receive a cory of Issue #2 (January/Februarws 1980) of COMPUTE. in
rlace of #1B. Eric Rehnke will write the section °The Sindgle-Board
6502%y for COMPUTE. All. back issues of the 6502 USER NOTES may be
ordered from COMPUTE. COMFUTE. is a3 new madazine covering the eéntire

6502 based comruter community., The address is 900 Sering Garden St.r
Greensboror NC 27403, .

Issue #21 of Micro (February 1980) has an article bu Robert A. Peck de-
scribind an inexrensive waw to add an ASCII kewhoard to SYM-1» arid rre-
sents the reauired software.

Issue #2 of COMFUTE. (Jan/Feb.1980) has an article by Jim Butterfield
which dives BASIC rage 0 mars for KIMs, SYM» AIM» PETs and Arrle.
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KOOK RECOMMENDATIONS

Add to the
following?!

book recommendations rrinted in the Introductory Issue the

14502 Assembly Landuzde FProdramming®s Osborne/dMcGraw-
1979,

Leventhaly Lance?
Hill Book Comranys

We think so highle of this boohk that we feel everwu SYM owner should own
It contains numerous useful srodrams which sou can adart imme-

a3 cory.
See hack rade of this issue for ordering

diately for SOuUr own PUTrFOSes.
information.

Fecks Robert: *SYM-1 Hardware Theory of Orerations Manual®sy 1979.

His third»
release in
of KIM for

This is the second of three boocks he is writing for S5YM-1,
*SYM-1 Monitor Theory of Orerations Manual® is rlanned for
March 1980, His first was the *Arpendix to the First Book
ihe SYM®s listed in the Introductorw Issue. The rrice for the Hardware
THeory Manual is $6.,00 U.S. delivered in the U.S, or Canada., Add $1.25
U.S5. for overseas deliverws, The book is about 40 rades» includes a3 SYM-
1 Schematics and lists every signal avdilable at each rin on the bhoard.
For a real upderstanding of how uwour SYW hardware is put todether» this
book will prove helrful., Order directls from Robert A. Pecks P, 0. Box

2231, Sunnuvales CA 94087.

SUPER BASIC

Several subscriberss including Sean McKennas Garwy Humehres, and Jack
Brown» working from their knowledse of Arrlesofts KIMy» and/or FET EASIC»
have contributed articles on modifiwing SYM EASIC. Jack Brown: in rar-
ticulary has submitted three extensively commented and well documented
source codess which are much too long to rublish in their entiretw.

One of Jsck’s srodrams is & fantastically fasts two-passy four rara-
meter renumbering rrodramr which takes advantade of the fact that each
BASIC line is intérrreted in 3 self-modifuing section of code in radge Oy
and satches in at that section. An uncommented version of that rrosram
is published here.

His second prodram is a terminal control ratch which rermits easuy ed-
itina of BASIC liness either currenty or rreviously enteredr by Fro-
viding a set of cursor control commands. To auote Jacks and we adgree
with himr °*With the editing carabilitu of SUPER TCF and the versatility
of the cursor extension commands SYM-1 now exteeds both Arrle II and FET
in editing and cursor control caeabilitu.”

His third rrodgram rrovides for saving and loading both BASIC and 6502
files with namess and rrints messades like SEARCHING FOR DLATAy FOUND
DATA» LOADING DATA» and SAVING DATA» where arrrorriate, This rrogram
is even more powerful than the PET eauivalent. His second and third
programs are patched to BASIC bw traerring all carriage return outruts
to see if theu were rromerted bu detection of an errorr andy if so»
branching to the ratech. This arproach is much faster than the method
used in the renumbering prodramy since it occurs only during outrut
commandsy when BASIC is beind slowed dowh by the terminal outrut rate
ELTITEIN

Since these rrosrams are so usefuly too long to publish in SYM-FHYS1S,
and reauire the full documentation and commenting for comrlete under-—
standindy Jack has sgreed to have us distribute them st s cost of $,30
per pades This modest charde will rpaw for printing and msiling costss
and dive Jack a nominal rovalty for his effortss See back rade for

ordéerind detsils. In the futurer we will offer the documentation and

compléte source prodrams on cassette in RAE-1 format.
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UL TRA-RENUMBER FOR BAS-1

Here is an uncommented (to save srace) source code version of Jack
Brown’s ULTRA-RENUMEBER. . So that it may be used in & 4K SYM it is locat-
ed at OCOO-OFFF. Note that OFO00-OFFF is reserved as a working buffer
for the line numbér tables. To use this Frodrams enter BASIC with .J O»
answer MEMORY SIZE? with 3072y exit to MON with RST. Fatch 4C 540E at
00OLD-000Fr and reenter BASIC with .G 0. Whenever wou wish to renumber 2
erodram use the command #LIST with ur to four rarameters (decimal) sep—
arated by commasy e.d.y

$LIST baser stery sliner hline (CR)

where base is the starting line numbers ster is the increment, and sline
and hlime are the (current) first and last line numbers of the segment
of the BASIC srogram wou wish to renumber., If the parameters are omit-
teds the default values are 100, 10y current lowest line number, current
highest line number. ULTRA-KRENUMBER will automaticallw take care of
orening ur (or clasind ur) sbPaces in case the new line number has more
or fewer digits than the old line number! If, 3s sometimes harrensy You
reauested 2 transfer to a non—existent line numbers this will be fladded
by the insertion of 45535, I think uvou will be so imrressed with the
sreed and convenience of ULTRA-RENUMBER that wou will want to relocate
it tosether with the Trid Fatchr and automate the ratch at OODD in the
same way as the patch for Trig Patch at 00C4 was automated in the TCP

article in the Introductorw Issue rage 0-17.

0C00 20 D2 BO 40 20 F5 C7,CH 0D0O 20 45 OE DO 0A AO C1 A9,57
0Co8 A5 1C 85 SA AS 1D 85 5B,OD 0D08 SE 20 S4 C9 AC 23 C3 20,84
0C10 20 D2 00 €9 2C DO 43 20,27 0D10 45 OE 20 45 OFE 20 45 OE,BD
0Cc18 €C 00 20 FS C7 AS 1C 85,15 onis8 AA FO E2 A2 04 DD AF OE»19
0C20 SC AS 1D 85 SD 20 D2 00507 oD20 FO 05 CA DO F8 FO EE AS5,23
0C28 C9 2C DO 36 20 CC 00 20,0E . 0D28 D3 48 AS D14 48 20 CC 00EB
0C30 F5 C7 A5 1C 85 SE A5 10,30 OD30 BO E6 20 FS €7 AS 1D CSsE4
0£38 85 SF 20 D2 00 €9 2C DO-CE 0D38 SF 90 4C FO 02 BO 06 AS»6C
0C40 28 20 CC 00 20 FS C7 AS»60 0D40 1C C5 SE 90 42 AS 1D C5,04
0C48 1C 85 60 A5 1D 85 61 4C,55- 0D48 461 FO 04 BO 3A 90 08 AS5,80
0CS0O 6F OC A% 64 B85 SA A9 00,65 0OD50 1C C5 60 FO 02 BO 30 20,H3
0CS8 85 5B A? 0A 85 5C A% 00,82 ONS8 92 OD 468 85 D4 48 85 D3,D3
0C40 B5 5D A2 01 B4 SE CA 86,3B OD&40 A0 00 A2 00 KD 01 01 FO,C4
0C68 5F A9 FF 85 60 85 61 A9rE6 0D68 OF 48 20 CC 00 90 03 20:BA
0C70 FE 85 79 A9 OE 85 7A A%s11 oD70 C9 ODh 68 91 D3 E8 DO EC»00
0C78 FC B85 58 A9 OE 85 59 AS»24 oD78 20 CC 00 BO OF 20 EB ODsC3
oC80 7B 85 77 A5 7C 85 78 20,D9 0P80 20 D2 00 90 F8 BO 05 68,54
0C88 19 OE A0 03 B1 77 91 79,05 0D88 68 20 D2 00 C9 2C FO 9730
0C90 88 B1 77 91 79 A0 03 B1,E3 0D90 DO 86 20 19 OE AS 58 85,4F
0ce8 77 €5 SF FO 04 90 42 BOsF4 0D98 79 AS S% 85 7A A0 05 Bl,s1EB
0CAO 07 88 Bl 77 0S5 SE 90 39,97 ODAO 79 CS 1D FO 15 C9 FF D0,13
OCA8 A0 03 B1 77 C5 41 FO 04,7C ODAS 18 85 B2 85 E1 AS Bl 85,73
OCEO BO 1B 90 09 88 Bl 77 (5,55 OIBO B3 A2 90 38 20 FF D9 AC»D4
OCBS 60 FO 02 BO 10 A0 03 B9,C3 ODB8 9A DB 88 B1 79 C5 1C FO:CC
QCCO AF 00 91 77 B8 B9 AF 00s6A ODCO EC 20 22 OE 20 3B OE D0s41
0CC8 91 77 .20 22 OE A0 01 Bi,i4 oDC8 D4 20 08 OFE AO 00 Bi 77,13
OCDO 77 FO 18 20 3B OE AA 88,2E ODDO C8 91 77 20 30 OE DO 08,19
OCDB B1 77 85 77 86 78 4L BAr26 ODD8 E6 7D DO 02 Eé 7E B8 40,94
OCEO 0C A3 7% 85 58 AS 7A 85,01 ODEO A4 77 DO 02 C& 78 €6 77,02
OCE8 59 DO E2 A9 FF CB 91 79,56 ODE8 4C CC OD 20 08 OE A0 O1,FE
OCFO C8 91 79 A5 7B 85 D3 AS5:45 ODFO B1 79 88 91 79 20 30 OE,18
OCF8 7C 85 D4 DO 03 20 45 OEs40 ODF8 FO 05 20 3E OE DO EF A4,DC
7560 74DC

Hex Dume continues on bottom of Page 8- Souce Code Pade 5
SYM-PHYSIS 2-4

[




‘

ASSEMBLE LIST

0C00- .
0Co3-
0G5
0co8-
QCoA-
ococ-
OCOE~
0C10-
0C13-
0C1S-
oc1L7-
oc1A-
ociD-
OC1F-
ocz1-
0c23-
0c2s-
0c28-
oc2A-
oca2c-
0C2F~

D2
4D
FS
ic
5A
1D
5B
D2
2C
43
cc
FS
1C
S5C
iD
5D
D2
2C
36
cc
FS

00

c7

00

00

c7

00

00

0010
0020
0030
0040
0050
0060
0070
0080
0090

0100 .

0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530

i ULTRA-RENUMBER
$THE ULTIMATE SYM-1
FBASIC RENUMEER PROGRAM

sCOPYRIGHT 1979 BY
5Js W, BROWN
;ALL RIGHTS RESERVED

!

NWSTRT
BEGIN

STEP

SLINE

HL INE
VARTAB
FACTO
LINNUM
TXTTAE
TXTPTR
INDEXA
INDEXE
WORKEF

i (RELOCATE

.BA
.08
MC
.DE
.DE
.DE
DE
+DE
DE
.DE
.DE
.DE
+DE
+DE
.DE
i
WORK

$0C00

$5000
$0058
$005A. -
$005C
$005E
$0060
$007D
$00B2
$001C
$007H
$00D3
$0077
$0079
NUN#$0300
BF WHEN

iRELOCATING PROGRAM)
i

CHRGET
CHRGOT
FIXLNK
LINGET
FLOATC
FOUT

HMESSUE

i
BREAKIN
BACK
ERMESS
GVARAD

i
NUM

0540

0550
0560
0570
0580
0590
0600
0610

«DE
+DE
«DE

JBE

+DE
+DE
+DE

.DE

. +DE

+DE
+DE

JSR
BCS
JSR
LDA
STA
LDA
STA
JSR
cHP
BNE
JSK
JSR
LDA
STA
LDA
STA
JSR
CHP
BNE
JSR
JSR

$00CC
$0012
$C323
$C7F5
$DSFF
$DB9A
$C954

$00DD
$00E0

$C25A

$CE63

CHRGOT
DEFALT
LINGET
XL INNUM
XBEGIN
XLINNUNM+L
XBEGIN+1
CHRGOT

L 2
DSTEF
CHRGET
LINGET
ALINNUM
XSTEF
XLINNUM+1
*STEP+1
CHRBOT
$
DSLINE
CHRGET
LINGET

oc32-
0034~
0C36-
0Cc38-
0C3A~-
oc3n-
OC3F-
0C41-
oC44-
0c47-
0c49-
0C4B-
0C4D-
OCAF -
0C52-
ocs54-
0CS56—
0Cs8-
0C5A-
oCsc-
OCSE-
0C60~-
0062~
océA-
0Cé66~
0ce7-
0Cé9-
0C4B-
0cén-
OC4F -
oc71-
0C73-
oc75-
oc77-
oc79-
0C7B-

- QC7b~

QC7F-
oc81-
0c83-

.0C85~

oce7-
0CBA~
ocsc~
OCSE~
0C90~
0co1-
oce3-
oCo5-
oce7-
0C99-
0CoB-
ocon-
OC9F~
OCA1-
0CA2-
0CA4-
ocAL-
0CAB-
OCAA=
ocac-
OCAE-
0CBO-

AS 1C 0620
85 SE 0630
AS 1D 0640
85 SF 0650
20 02 00 04660
c9 2¢ 0670
po 2 0680

20 EC 00 0690
20 F5 C7 0700

AS 1C 0710
85 60 0720
A5 1D 0730
85 61 0740
AC 6F OC 0750
A9 44 0760
85 SA 0770
A9 00 0780
85 5B 0790
A% 0A 0800
85 5C 0810
A% 00 0820
85 Sb 0830
A2 01 0840
86 SE 0850
cA 0840
86 SF 0870
A9 FF 0880
85 60 0890
85 61 0900
A9 FE 0910
85 79 0920
A9 OE 0930
85 7A 0940
A9 FC 0950
85 58 0960
A? OE 0970
85 59 0980
A5 7B | 0990
85 77 1000
A5 7C 1010
85 78 1020
20 19 OE 1030
A0 03 1040
B1 77 1050
91 79 1060
88 1070
Bl 77 1080
91 79 1090
A0 03 1100
B1 77 1110
cs SF 1120
FO 04 1130
90 42 1140
BO 07 1150
88 1160
Bl 77 1170
€5 SE 1180
90 39 1190
A0 03 1200
B1 77 1210
c5 &1 1220
FO 04 1230
BO 1B 1240
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DEFALT

DSTEP

DSLINE

DHLINE

coryY

COPYA

CHKSLD

coPYC

LDA

574,

LDA
STA
JSKR
CHP
BNE

JSR.

JSR
LDA
STA
LDA
STA

P

LDA

STA.

LDA
STA
L.DA

STA.

LDA
STA
LDX
STX
DEX
STX
LDA
STA
sTA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
JSR
LDY
LDA
STA
DEY.
LDA
STA
LDY
LDA
CHP
BEQ
BCC
BCS
DEY
LDA

cHP

BCC
LDY
LDA
cHe
BEQ
BCS

XL ITNNUN
¥SLINE
KLINNUM+1
XSLINE+1
CHRGOT

L M)
DHLINE
CHRGET
LINGET

XL INNUM
XHLINE

KL INNUM+TL
¥HLINE+1
coryY

#8464
XBEGIN
$#$00

XBEGIN+1

$$0A .
*STEFP
$#$00
*STEF+1

#$01

XSLINE

XSLINE+1
+$FF

XHLINE
XHLINE+1
$WORKBF -2
XINDEXB

#H» WORKBF -2
XINDEXB+1
#WORKBF -4
XNWSTRT

#Hy WORKEF -4
ANWSTRT+1
XTXTTAB
XINDEXA
XTXTTABHL
XINDEXA+1
SETFAC

#403
CINDEXA)»Y
C(INDEXE)»Y

(INDEXA)»Y
(INDEXB)»Y
#$03
(INDEXA)»Y
*SLINE+1
CHKSLO
COPYH
corYC

CINDEXA) »Y
*SLINE
COPYM

303
C(INDEXA) s Y
XHLINE+1
CHKHLO
COPYN

OCH2-
OCBA-
0CB5-
OCB7-
OCB9-
OCBB-

OCED-
OCBF -

oce2-

deca-
oces-
oces-
oCCA-
oceo-
OCCF~
ocn1-
oCD3-

OCD6— |

ocn7-
ocne-
ocnA-
ocpe-

OCDE- .

OCE1-
OCE3-
OCE5-
OCE7-
OCES-
OCEB-
OCED-
OCEE-
OCFO-
OCF1-
OCF3~
OCFS5-
OCF7-
OCF9-
OCFB~
OCFB-
0Doo-
0DO3-
0DOS-
0Do7-
0DO9-
opoc-
ODOF-
0D12-
op15-
ob18-
on19-
OD1B-
oD1b-
op20-
op22-
0p23-
oD25-
0D27-
oD29-~
OD2A-
op2c-
on2p-
0D30-
op3z-

77
77
78
8a
79
58
74
59
E2
FF

79
79

03
7€
D4
03
45
45
0a
c1
9E
54
23
45
45
45

E2
04
aF
05

F8
EE
D3

D4
cc

Eé
FS

oo

00

OE

OE

oc

OE
OE

ce
c3
113
OE
OE

OE

00
c7

1250
1260
1270
1280
1290
1300

1310
1320
1330
1340
1350
1360
1370
1280
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
15460
1570
1580
1590
14600
1610
1620

1630

1640
1650
1640
1670
1680
1690
1700
1710
1720
1730
1740

1750

1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870

CHKHLD

COPYR

COFYN

CoPYH

COFYE

RENUM

RENA
RENB

RENC
REND
RENE

RENG

RENH

BCC COPYR

DEY

LDA C(INDEXA) Y
CHP XHLINE

BEQ COPYR

BCS COFPYN

LDY #$03

LDA FACTO-3,Y
STA C(INDEXA)»Y
DEY

LDA FACTO-3,Y
STA (INDEXA)»Y
JER ADDSTF

LDY #$01

LDA (INDEXA)sY
BEQ COFYE

JSR BUFXE

TAX

DEY

LDA (INDEXA)sY
STA XINDEXA
STX *INDEXA+1
JHP COPYA

LDA XINDEXB
STA XNWSTRT
LDA XINDEXB+1
STA XNWSTRT41
BENE COFYN

LDA #$FF

INY

STA C(INDEXE):Y
INY

STA (INDEXB)rY
LDA XTXTTAE
STA XTXTPTR
LDA XTXTTAB+1
STA XTXTPTR+1
BNE RENB

JSR GRAB

JSR GRAB

BNE RENC

LBY #$C1

LDA #3$9E

JSR MESSUB

JHP FIXLNK

JSR GRAB

JSR GRAB

JSR GRAB

TAX

BEQ RENA

LDX #$04

CHP TOKEN-1,X
BEQ RENH

DEX

BNE RENG

BEQ REND

LDA XTXTPTR
PHA

LDA XTXTPTR+1
PHA

JSR CHRGET

BCS RENE

JSR LINGET
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oD35- AL 1D 1880 LIA *LINNUM+1 OLE4-~ 20 FF D9 2510 JSR FLOATC QE32~ C5 79 3140 CMP XINDEXB

0B37- €5 5F 1890 CMP ¥SLINE+1 ODB7- 4C 9A DE 2520 JHF FOUT OE34- DO 04 3150 BME CRTS
oD39- 90 4AC 1900 ECC RENF OLBA- 88 2530 FNC DEY OE3é6- AS 78 3160 LDA XINDEXA+1
op3p- FO 02 1910 BED SLOCHK ODRE~ K1 79 2540 LDA C(INDEXE)sY OE38- €S 7A 3170 CMP XINDEXB+1
on3D- BO 06 1920 KCS RENR ODED- C5 1C 2550 CMP KLINNUM OE3A- 40 . 3180 CRTS RTS
OD3F- AS 1C 1930 SLOCHK LbA XLINNUM ODEF- FO EC 2560 BEQ FNE OE3B- 20 3E OF 3190 BUFXB JSR BUFXA
oD4i- CS SE 1940 -~ CMP XSLINE ODC1- 20 22 OE 2570 FND JSR ALDSTF OE3E- E6 79 3200 BUFXA INC XINDEXE
0D43- 90 42 1950 ECC RENF onca- 20 3B OF 2580 JSK BUFXE OE40- DO 02 3210 ENE BRTS
on45- AS 1D 1960 RENR LDA XLINNUM+1 onc7- DO D4 2590 BNE FNA OE42- E6 7A 3220 INC XINDEXE+1
opaz- £5 &1 1970 CHE ¥HLINE+1 0DC9: 20 08 OFE 2600 MOVUF JSR SETPTK OE44- 60 3230 BRTS RTS
0D49- FO 04 1980 RE@ HLOCHK OLCC- AO0 00 2610 MUA LOY $$00 OE45- A0 00 3240 GRAE LDY #$00
0DAB- BO 3A 1990 BCS RENF ODCE- K1 77 2620 LDA C(INDEXA)sY OE47- E& D3 3250 INC XTXTFTK
on4p- 90 08 2000 HCC RENS oDpo- C8 2630 INY 0E49- DO 02 3260 ENE GRA
ODAF- A5 1C 2010 HLOCHK LIA XLINNUM 0DD1- 91 77 2640 STA (INDEXA) Y OE4B- E6 D4 3270 INC XTXTPTR+1
0Ds1- CS 60 2020 CMP XHLINE oDD3- 20 30 OE 2650 JSR CHMPX OE4D~ Bi D3 3280 GRA LDA (TXTFTR)»Y
0D53— FO 02 2030 BEQ RENS 0DDé~- DO 08 2660 BNE MUC OEAF- 60 3290 RTS
onss- Bo 30 2040 ECS RENF oDD8- E& 7D 2670 INC *VARTAER OES0- 88 89 3300 TOKEN «BY $88 $89
0oDS7- 20 92 OD 2050 RENS JSR FINUM oDDA- DO 02 26480 BNE MUB OES2- 8C Al 3310 .BY $8C $Al
0DSA- 68 2060 FLA ‘ onDC- Eé 7E 2690 INC ¥VARTAE+1 OES4- C9 23 3320 NUMPATCH  CMP ##
0DSB- 85 D4 2070 STA XTXTFTR+1 ODDE- €8 2700 MUE DEY 0ES6- FO 06 3330 BEQ@ CHECK
0DSD- 68 2080 PLA ODDF- 40 2710 RTS OES8- 38 3340 RESTR SEC
ODSE- 85 D3 2090 STA XTXTFTR ODEO- A4 77 2720 MUC LOY *INDEXA OES9- E9 30 3350 SBC #$30
0D&0- A0 00 2100 LDY #$00 ODE2- DO 02 2730 ENE MUD OESB- 4C EO 00 3360 JMP BACK
oDné2- A2 00 2110 . LDX #$00 OBE4~ Cé 78 2740 DEC ¥INDEXA+1 OESE- 48 3370 CHECK FLA
OD&4— BD 01 O1 2120 RENI LDA $0101:X ODE6- Cé 77 2750 MUL DEC ¥INDEXA OESF~ 48 3380 FHA
0D67- £O OF 2130 BEQ RENK ODEB- AC CC OD 2740 ‘ JHF MUA OE&0~ C9 63 3390 CMP #GVARAD
ons9- 48 2140 ' PHA ODEB-. 20 08 OE 2770 MOVDWN JSK SETPTR O0E62- FO 04 3400 BE@ CHECKA
0D6A- 20 CL 00 2150 JSR CHRGET OLEE- A0 01 2780 MDA LBY $$01 'OE64— A9 23 3410 RESTRA LDA $°%
onsp- 90 03 2160 BCC RENJ OLFO- R1 79 2790 LDA CINDEXE) Y 0E66~ DO FO 3420 BNE RESTR
OD6F- 20 C9 OD 2176 JSR MOVUP ODF2- 88 2800 DEY OE48- 68 3430 CHECKA PLA
0D72- 68 2180 RENJ FLA . ODF34 91 79 2810 STA C(INDEXE)rY OE49~ 48 3440 FLA
oDp73- 91 D3 2190 STA (TXTPTR)+Y OLFS- 20 30 0E 2820 JSR CMFX OE4A- 48 3450 FHA
0D75- E8 2200 INX ODF8- FO 05 2830 BEG MDC OE6B~ C9 CE 3460 CMF #H;GVARAD
0D76- DO EC 2210 ‘ BNE RENI _ODFA- 20 3E OF 2840 MDE JSR . BUPXA OE4D- FO 05 .3470 BEQ CHECKB
oD78- 20 CC 00 2220 RENK JSR CHRGET ODFD- DO EF 2850 ENE MDA OE6F~ A9 43 3480 LDA $GVARAD
OD7B- BO OF 2230 BCS RENZ ODFF~ A4 7D 2860 MIC LIY XVARTAE O0E71~ 48 3490 FHA
0D7p- 20 EB OD 2240 RENM JSR HOVDWN 0EO1- DO 02 2870 BNE MDD QE72~ DO FO 3500 BNE RESTRA
0D8o- 20 D2 00 2250 JSR CHRGOT 0E03- Cé 7E 2880 DEC XVARTAE+1 OE74~ 48 3510 CHECKE PLA
0p83- 90 F8 2260 BCC RENM _QE05- Cé 7D 2890 HID DEC %VARTAB OE75- 68 3520 FLA
oDgS~- BO 05 2270 BCS RENZ OEO7- 60 2900 MDE RTS OE76~ 68 3530 PLA ‘
op87- 68 2280 RENF PLA 0E0B- AS 7D 2910 SETPTK LDA XVARTAR 0E77~ A9 OR 3540 LDA #HyNUM-1
opge- 68 2290 FLA OEO0A- 85 77 2920 STA XINDEXA OE79~ 48 3550 PHA
opge- 20 D2 00 2300 JSR CHRGOT 0EOC- A5 7E 2930 LIA XVARTAE+1 OE7A- A9 FF 3560 LDA #NUM-1
oDsc- €9 2C 2310 RENZ CHF 7, OEOE- 85 78 2940 STA XKINDEXA+1 OE7C- 48 3570 PHA
ODBE- FO 97 2320 . BE@ RENH OE10- A5 D3 2950 LDA XTXTPTR OE7D- 20 CC 00 3580 JSR CHRGET
0D90- DO 84 2330 . BNE RENE OE12- 85 79 2960 STA SINDEXE 0EBO- C9 99 3590 CHP. $899
0D92- 26 19 OE 2340 FINUM JSR SETFAC OE14-. AS D4 2970 LDA XTXTPTR+1 OE82- DO 03 3600 BNE ERROR
0D95- A5 58 2350 LDA ¥NWSTRT OE16- 85 74 2580 STA_ KINDEXE+1 OEB4- 4C CC 00 3610 JHP CHRBET
0D97- 85 79 23860 STA XINDEXB © OE18- .60 2990 RTS OEB7~ A2 02 3620 ERROR LDX #$02
0D99- A5 59 2370 LDA KNWSTRT+1 OE19- AS SA 3000 SETFAC LDA *BEGIN OE89- AC 5A C2 3630 JHF ERMESS
OD9B- 85 7A 2380 . STA XINDEXB+1 - OE1B~ 85 B1 3010 STA ¥FACTO-1 3540 +EN
0oD9D~ A0 05 2390 FNA LDY #$05 OE1D- -AS 5B 3020 LDA. XBEGIN+1
OD9F- B1 79 2400 LDA (INDEXB)sY OE1F- 85 B2 3030 STA *FACTO o 7D 60,36 OESC BB 89 8C A1 €9 23 FO 06+D3
ODA1- €3 1D 2410 CHF XLINNUMt1 0E21- 60 3040 RTS gggg Zg gg gg 53 Zg 72 gg 78,74 OES8 38 E9 30 4C EO 00 68 48,00
ODA3- FO 15 2420 EEQ FNC 0E22- AS Bi 3050 ADDSTP LDA *FACTO-1 3 7A'62 OE60 C9 63 FO 04 A9 23 DO FOsAC
0DAS- C9 FF 2430 _ CMP #$FF OE24- 18 3060 €Le OE10 AS D3 85 79 AS DA B85 74162 opsg 45 48 48 C9 CE FO 05 A9/F9
oDA7- DO 18 2440 BNE FND OE25- 65 5C 3070 abC xSTEP  OE18 60 A5 58 B8 Bl A R Bo,a5 OE70 43 48 DO FO 48 48 68 A9,4S
ODA9- 85 B2 2450 STA XFACTO OE27- 85 E1 3080 STA XFACTO-1 B2 &5 SD 85 B2 60'A3 OE78 OB 48 A9 FF 48 20 CC 00,74
ODAB- 85 B1 2460 STA XFACTO-1 OE29- AS B2 3090 LDA sFACTO  OE28 Bl AS *A3 5FB0 C9 99 DO 03 AC CC 00 A2,63
ODAD- AS Bl 2470 FNB LDA $FACTO-1 OE2B~ 65 5D 3100 anc sSTEP+1  JE30 A3 77 O 20 3t OF A 78rEL oEBB 02 AC 5A C2/CD :
ODAF- 85 B3 2480 STA XFACTO+1 OE2D- 85 B2 3110 STA XFACTO ‘ 7CD
ODB1- A2 90 2490 LDX #$90 0E2F- &0 3120 ARTS RTS OE40 DO 02 E& 74 &0 A0 00 E&,70
oDB3- 38 2500 SEC 0E30- A5 77 3130 CHPX LDA KINDExa OE48 D3 DO 02 E6 D4 Bl D3 40,B3
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DOODLING WITH THE KTM-2

. Phillip M, Rinard
2019 Park Ave.
Emporia, KS 66801

The KTM-2 keyb'oard terminal module provides a convenient way to add
a video interface to a SYM-.1 as well as a keyboard, Unlike some otr;er A
com‘pute‘rsi(é.g.;» PET, SORCERER), it is not possible t§ push a singl?
keyboard button And place a graphic character aﬁywhere on vthe video display.
When the keyboard is communicating with the computer you must originate
cursor movements and character generation with compufer instructions.

You can use the local mode if you alter some input—output lines-on the
KTM-2 edge connector; but there is a software approach that offers some
advantages,

The program listed below allows you to "doodle® on the video display
by controlling the cursor's position and enabling any of the keyboard
characters to be placed on the screen. A display can be constructed and
altered until a pleasing final form is achieved. It could then be made
into & subsequer;t program or simply admired before destroyéd, With this
software approach, fewer button pushings are needed t0 make a drawing
than would be needed in the local mode.

When the program begins, the screen is cleared and the cursdr placed
in the upper-left corner (the HOME position), The initialization also
assumes you will want the "reversed graphics" mode, but you can change
this at any time if you wish, The SYM waits for your commands. The
SUPERMON subroutine INCHR would have been used to accept a character from
the. keyboard except for the fact that it converts lower—case letters into
upper-case letters and thus prevents half the graphic characters f‘r‘jom being
accepted. Fortunately, this lower-to-upper ¢ase conversion is only a small
part of the subroutine so the solution is easy, The subroutine is copied
out of the monitor (using the "block move" command), and then NOPs placed

in the offending registers which are $:§o7-—$é1o in the listing here.
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After receiving your keyboard input, the SYM searches for its
significance. It first checks for a cursor control instruction., The

keyboard numerals 1", "2", w3 and "4" each move the cursor oné space

from its:present location; the motion is left, up, down and right, respectively.

A "3" with the cursor on the bottom row.will scroll the whole screen,
not move the cursor.

For larger movements, "9", 'O", "4" and "=" are available. The "g"

_key is a carriage return and "0" is a "HOME® instruction. The KTM-2

‘provides for "relative" and "absolute" addressing of the cursor, as explained

‘:I.n the manual, and the "“+* ar;d nat keys begin those opem"cions. To move
the. cursor five rows and ten columné from its preseﬁt 1m.:ation with this
prograni, type "+, i"05" and '"0". An "ES:V" coma;\d must. proceed the "+",
but with the SYM in control it is dome automatically for you. The full
byte "O5" must be used,; and base ten numbers must be entered; thus, the
"™O" is really a ten, not a sixteen. An example of absolute addressing
with this program would be "=", %32 ""28"; the cursor would jump to row
32 and column 28, A preceeding "ESC" would again be supplied by the SYM,
As the cursor moves across an already-existing character on the
display, it erases the character. Using the carriage return or home

command leaves the screen unchanged and thus can gét it out of a “tight"

. spot without erasing part of the doodle,

Should your keyboard entry not imply a cursor movement, the program
next checks it against the graphic syt;ubols available as part of the KTM-2,
If you have typed in “n", for example, it will place the "club" suit symbol
on the screen and the cursor moves one position to the right. If you type
"N" you will get a thin horizontal line, It is assumed that you are still
in the reversed graphics mode (called R,G in the manual).

Perhaps you would like an actual "N* and not its corresponding graphic

character. You need to be in the r,g mode, This program allows you to form

- any combination of the G, R, g dnd r modes you wish by typing "5", “6v, "7

and "g", reépectiveu. To get the "N, there?ore, fype "7, "8" and then
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mNY,  To return to the reversed graphics mode, type "5' and "6%. In the 0300 88 81 20 41 8A 29 7F EA,86 0378 8A 18 20 D4 BA AS F9 49,IC

, S o ) . 0308 EA EA EA EA EA EA EA EAsD& 0380 FF 4C B8 81 85 F9 20 88,86
" g,R mode, you gét an “N" with the black and white interchanged; with G,r you 0310 EA C9 OF DO OB AD 53 Aés19 0388 81 20 E9 8A A9 30 8D 03,03
0318 49 40 8D 53 A6 18 90 E2sK2 0390 A4 AS F9 A2 OB 49 FF 38,72
get the graphic symbol with black and white interchariged. 0320 C9 OD 4C k8 81 &C 61 Aé»80 0398 20 D4 BA 20 E6 BA AO 06526
! . 0328 20 09 83 20 88 81 2C 53,D4 03A0 88 NO FD EA 44 CA DO FO.39
Certain keys (especially punctuation marks) are not assigned any 0330 A6 70 03 20 55 BA 4C C4,fC 03A8 AS F9 €9 OD FO 04 C%? CAs74
0338 81 6C &4 Aé 20 88 B1 A9,CS 03B0 DO 03 20 32 8B 4C C4 81,KS
grapics characters and are simply ignored in that respect. Pushing the 0340 00 85 F9 AD 02 A4 2D 54,17 03B8 48 AD 02 A4 29 OF 90 02514
) 0348 A6 38 E9 40 90 FS 20 EsAC 03C0 09 30 2D S4 A6 BN 02 A4,AD
space bar does not move the cursor one position to the right. " The "“SHIFT 0350 B8A AD 02 A4 2D 54 A6 38,£8 03C8 68 60 31 34 32 33 39 30sA8
) 0358 E9 40 2C 53 A6 10 06 20,6C 0300 08 09 OF OA OD 48 1R 67145
SPACE-BAR", however, is a valid graphic symbol and recognized as such. 03460 D4 BA AC 87 8A A0 07 88,56 0308 1B 72 35 36 37 38 47 52,45
0368 DO FO EA 66 F9 20 E? BAYFE 03EQ &7 72y7E
The numerials can not be placed on the display since they are cursor 0370 48 BS 00 48 90 D8 20 E9/[5 677€
ontrol k . .
control keys 200 20 86 88 © JSR ACCESS Hrite-enable the system RAM.
This program makes use of the KTM-2 features in a manner that is easier ggg gg l? 8A E hgalgmwk m?::tﬁhgséézeen
to use than in the local mode. The numerals control the cursor and the ggg gg :; 8A . sgaIgUTCHR
_mode, while the alphabetical keys (and a few others) create the actual gg? gg &7} g%’g" Beg:‘:}t;lnGrgxgr;ed graphics
symbols. A sketch of the keyboard with the functions or symbols shown in g}; 3?, gg IshglAéM
. . 215 AQ 00 START  LDYIM Initialize command table index.
plac.e .of the alphanumeric characters helps the user find the desired key. 217 20 FF 02 JSR INCH Qbtain a keyboard entry i
After the program lisiting is a table of "data" for use with the %}é gg (E)Z‘ o .SIEQZ-BACKUP Eraggdtzzozzt: ;-fm“ the screen
program, It displays a 15x21 picture of a well-known U.S, president out of g;; Sg gl 03 NXTCOM gﬁZAY Compare egtry with table of cursor
. commands.
only six different characters. - The top row of the table forms the top row %gg Eg OF ?'E& OUTCOM
of the picture, and so on. .The ™" through “6" in the table corfespond gg; gg 22 ’ g:p:XTCOM
to these keybaard characters in the G,R mode: '\", "SHIFT LINE-FEED", %gg gg g’é 03 EJE’QELA iztt:esgmngu:zﬁfz? 4 at 2l
“SHTFT ALPHA™, " 7", "SHIFT SPACE-BAR", and “SHIFT CARRIAGE-RETURN®, gg ‘2\3 1'73 o ;ngalgUTCHR gzgd“izg“"ggzgrgt‘ L:he "HOME" command.
respectively. If you don't recognize this man immediately, step back ggg gg 2(7) gi OUTCOM sg?i'gﬁmnn . getdtgﬁ CQ“‘“a“d:jS Aicu code.
: end the command out.
a few feet and squint. After finding a pleasing set of characters such ggg gg ;g 02 RELA ‘g:I:TART ?gtzgg :z:r;eﬁz“k:{)?‘o:;?a:%:y a ddressing?
s e e b, o i it e 1 1 joRg b ok by s
%“2% 8n§o the screen automatically on future occasions; gzé ::g gg ABS BPL DATA ‘;U“‘ghto atStO!Eﬁg? co;'g::)‘?.t addressing?
0 B4 8B A? 1B 20 4/ BAsks 0280 BA A5 06 20 47 8A 4AC 15+F3 CMPIM s the entry or ute 9
0208 A9 45 20 47 BA AP 47 85,34 0288 02 C9 40 30 2F C9 80 10sR6 248 DO 3F BNE NXTSYM If not, check the symbol table.
0210 08 A 52 85 09 A0 00 20+BE 0290 2B 85 07 AT 1R 20 47 BA»22 24h A9 80 LDAIM Temporary. code for “=".
0218 FF 02 85 07 20 EF 02 ASsCE 0298 AS 08 20 47 8A A9 1E 20,A4 24c 85 07 DATA STAZ Store the temporary code.
0220 07 D9 CA 03 FO OF C8 Cb»02 0240 47 BA A5 09 20 47 BA ASES 24E 20 D9 81 JSR INBYTE Get the new row or the change in the row value.
0228 05 DO Fé D? CA 03 DO OEsS51 0248 07 20 47 8A A2 00 KD D6sEé 251 20 E1 02 JSR DECHEX Change byte into a hex number for the KTM-2
0230 A9 1B 20 47 BA E9 D0 03,92 02B0 03 20 47 8A EB EO 04 00,76 254 8505 STAZ : and store it.
0238 20 47 84 4C 15 02 9 2K, DA 02B8 F5 4C 15 02 AZ 00 ED DA,07 ggg gg E'; 8% jgs gﬁgﬁﬂ; Era;e th:hbyte
10 06 C9 30,73 0260 03 CS 3A rom the screen.
0248 DO 3F A9 8O 85 07 20 L9130 02ce D0 Fa 9t 15 03 gg o el 25C 20 D9 81 JSR INBYTE Get the new column o change in column value.
0250 81 20 E1 02 €5 05 20 EF,4D 0200 C9 52 FO 08 C9 72 FO 04rA1 25F 20 E1 02 JSR DECHEX Change it into a heéx number for the KiM-2
0258 02 20 EF 02 20 D9 81 20,FA 0208 85 08 FO 02 BS 09 4C 15:0F 263 85 06 STAZ and store it.
0260 E1 02 85 06 20 EF 02 20,99 0ZE0 02 A2 20 F8 38 E9 01 30,1D 557 gg EF 83 JSR BACKUP. Erase the byte
0268 EF 02 A9 1B 20 47 8A 24,63 02EB 03 E8 10 F8 D8 8A 60 A9,7H 67 20 E JSR BACKUP from the screen.
0270 07 30 04 A9 2B 10 02 A9,2D 02F0 0B 20 47 BA A% 20 20 47,A4 26A A9 1B LDAIM Send out
0278 3D 20 47 BA AS 05 20 47y46C 02F8 8A A9 08 20 47 B8A 40 20+50 v
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26¢C
26F
2N
273
275
277
278

27C
27t
281

286
289
288
28D
28F
291
293
295

298"

292
29D
29F
2A2
24
2A7
249
2hC

281
284
285
287
289
28¢
2BE
201
203
2C5
206
28
2CA
200

2D2
2D4

208
2DA
2bc
20E
21
263
24
265
27
2E9
2EA
2EC
2ED
2EE

20 47
24 07
30 04
A9 28
10 02
A9 3D
20 47
A5 05
20 47
A5 06
20 47
4 15
€9 40

30 2F

C9 80
10 28
85 07
A9 1B
20 47
A5 08
20 47
A9 1B
20 47
AS 09
20 47
AS 07
20 47
A2 00
BD D6
20 47
£8

£0 04
DO F5
415
A2 00
8D DA
cs 07
FO 08
£8

E0 04
D0 F4
4c 15
8D DE
€9 52
FO 08
€9 72
FO 04
85 08
FO 02
85 09
4c 15
A2 20
F8

38

£9 01
30 03
£8

10 F8
D8

8A

60

8A

8A
8A
8A

02
03

02
03

02

EQUAL
outT

NXTSYM

NEXT1

NIX
NEXT2

GRAPH

RR
STRT
DECHEX

NEXT

QuIT

JSR OUTCHR
BITZ

BMI EQUAL
LDAIM

BPL OUT
LDAIM

JSR OUTCHR
LDAZ

JSR QUTCHR
LDAZ

" JSR OUTCHR

JMP START
CMPIM

BMI NIX
CHPIM

BPL NIX
STAZ

LDAIM

JSR OUTCHR
LDAZ

JSR OUTCHR
LDAIM

JSR OUTCHR
LDAZ

JSR OUTCHR
LDAZ

JSR OUTCHR
LDXIM
LDA,AX
JSR OUTCHR
INX

CMPIM

BNE NEXT?
JMP START
LDXIM

- LDA,AX

CMPZ
BEQ GRAPH
INX

CPX, IM
BNE NEXT2
JMP START
LDA,AX
CMPIM

BEQ RR
CMPIM
BEQ

STAZ

BEQ STRT
STAZ

JMP START
LDXIM
SED

SEC

SBCIM

BMI QUIT
INX

BPL NEXT
CLD

TXA

RTS

ESC +
or
ESC =
and then
the row

and

thé column
information.

Get the next keyboard entry.
Check that the

keyboard entry

is a valid ASCII

symbol (40 to 7F).
Temporarily store the symbol.
Get into graphics mode

with ESC G, ESC R

or leave graphics mode

with ESC g, ESC r

or use unreversed graphics

with ESC G, ESC r.

Retrieve the symbol .
and send it to the screen.
Always return to the normal
display mode (g,*).

Get the next keyboard entry.

‘Check that the keyboard entry

was a G,R,g, or r
encoded as a 5,6,7, or 8.

If not, get another keyboard entry.

Determine which command it is and
place it in the proper memory
location to be used later.

Get another keyboard entry.

A decimal byte in A is converted to
“a hex byte to complete the KTM-2
addressing command later.
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2EF
2F1
2F4
2F6
2F9
2FB
2FE
2FF
302
305
307
309
308
30D
30F
31

313
315
318
31A
31D
3E
320
322
325
328
328
32€
331

333
336
339
33C
33F
341

343
346
349
34A
34¢
34E

351

354
357

358
354
35D
35F
362
365
367
368
36A
368
36D
370
37

373
374
376
379
37A

BACKUP

INCH

INRT]

INRT2

INJINV
NBASOC
OUTCHR

INJOUV
INTCHR

LOOK

TIN

DMY1
TLP1

SAVE

LDAIM

JSR OUTCHR
LDAIM

JSR OUTCHR
LDAIM

JSR OUTCHR
RTS

JSR SAVER
JSR INJINV
AND #37F
NOP

NOP

NOP

NOP

NOP

CMP #$0F
BNE INRT2
LDA TECHO
EOR #$40
STA TECHO
cLe

BCC INCHR+3
CMP #$0D
JMP RESXZF
JMP (INVECH1)
JSR NIBASC
JSR SAVER

BIT TECHO

BVS *+5

JSR INJOUV
JMP RESALL
JMP (OUTVEC+1)
JSR SAVER
LDA #0

STA $F9

LDA PBDA

AND TOUTFL
SEC

SBC #$40

BCC LOOK

JSR DLYH

LDA PBDA

AND TOUTFL
SEC

SBC #$40

BIT TECHO

BPL DMY1

JSR QUT

JMP SAVE

LDY #7

DEY

BNE TLP1

NOP

ROR $F9

JSR DLYH
PHA

LDA 0,X

PLA

BCC TIN

JSR DLYH
cLe

JSR OUT

)
o

The cursor is backspaced once,

a space is placed on the screen
to erase the latest entry,

and another backspace occurs,
leaving the cursor in its origianl
position.

This is the SYM-1 SUPERMON subroutine

INCHR without the portion that converts
Tower-case letters into upper-case letters.

The lower-to-upper-case conversion

normally is located here.

370 A5 F9 LDA $F9
37F 49 FF EOR #$FF
381 4c B8 81 JMP RESXAF
384 85 F9 TOUT STA $F9
386 20 88 81 JSR SAVER
389 20 E9 8A JSR DLYH
38C A9 30 LDA #$30
38E 8D 03 A4 STA PBDA*
391 A5 F9 LDA $F9
393 A2 08 LDX #$0B
395 49 FF EOR #$FF
397 38 ~ SEC

398 20 D4 8A OUTC JSR OUT
398 20 E6 8A JSR DLYF
39E AO 06 LDY #306
3A0 88 PHAKE DEY

3A1 DO FD BNE PHAKE
3A3 EA NOP

3A4 4A LSR A

3A5 CA DEX

3A6 DO FO BNE QUTC
3A8 A5 F9 LDA $F9
3AA C9 0D CMP #$0D
3AC FO 04 BEQ GOPAD
3AE €9 OA CMP #$0A
380 DO 03 BNE LEAVE
382 20 32 8B GOPAD JSR PAD
385 4C C4 81 LEAVE JMP RESALL
388 48 OUT PHA

389 AD 02 A4 LDA PBDA
3BC 29 OF AND #$0F
3BE 90 02 BCC OUTONE
3¢0 09 30 ORA #$30
3C2 2D 54 AS OUTONE AND TOUTFL
3c5 8D 02 A4 STA PBDA
38 68 PLA

3¢9 60 RTS
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3CA 31 CURSOR  ASCII 1 Move cursor left. Input commands.
3CB 34 ASCIT 4 Move cursor right.
3cC 32 ASCII 2 Move cursor up.
3CD 33 . ASCIT 3 Mave cursor down.
3CE 39 ASCII 9 Carriage return.
3CF 30 ) ASCII 0 Home position.
300 08° COMMANDS ~ ASCIT BACK SPACE Output commands.
301 09 ASCIT HORIZONTAL TAB
302 OB ASCI1 VERTICAL TAB
303 0A ASCIT LINE FEEL
304 0D ‘ASCIT CARRIAGE RETURN
3D5 48 ASCIT H FOR HOME i
36 18 MODE  ASCII ESCAPE Data to leave graphics mode.
307 67 ASCII g
3p8 1B ASCI1 ESCAPE
3p9 72 ASCII r }
3DA 35 CHANGE  ASCII § Input commands to change graphics mode.
3B 36 ASCII 6
3C 37 . ASCII 7
300 38 . ASCII 8 )
3DE 47 ASCIT G Output commands to change graphics mode.
30F 52 ASCII R
3E0 67 ASCII g
3E1 72 ASCIT r
TABLE OF "DATA" FOR A U.S. PRESIDENT 662314222223266
661415422334266
Top Row 666666666666666 661258422183666
66666613436666°F6 6622354123658666
666663555546666 622234544343666
666645325555666 6222524556526 6
666354111255166 623854126322666
666453111144466 5255:5453325166
666554211122566 645555554455546
664554245335566 635556553344565¢
664244234345266
645555555111156
Bottom Row 6 6 6 6 6 6 6 6 6 6 6 6666

SOFTWARE RECOMMENDATION

For those who wish to exrand their SYN-1‘s hewond the sinsgle board con-
fiduration we recommend addind some kind of termihal carabilituy.

Once gou have full alrhanumeric 1/0 carabilities wou will want some kind
of software on which to exercise wour suestems For the assembly languasge
Frogrammers we recommend the 2KSA (see Issues #0s and #1). If wou want
to det into hisher level languades inexrensivelus consider Tom Fittman’s
TINY BASIC. It is comrarable to the inteder RASIC in the TRS-80 and the
Arrle IIy ands beins in RAMs» -is easily modified to meet wour needs. It
occuries only 3 little over 2K of RAM. The Users’ Grour has avdilable
an extended SYM~1i version of TINY BASIC on cassette. This version has
such added features as SAVEs LOADy CHARINs CHAROUTy and strins STORE and
RECALLy 35 well as GOMON, BEEPs PEEKy and POKE. It links eassilwy with
machine languadge prodgrams and is useful for control arrlications. The
cassette is sold onlw with a cory of Fittman’s TINY BASIC Marual. Also
available is Pittman‘s Exrerimenter’s Kits needed if wou exrect to make
additionsl modifications. The combination of TB and 2KSA make for a
very poverful "small sustem® at low cost. To orders see back rade.
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EDITOR’S NOTES

As of this dater over 12,000 SYMs have been solds and we have over 500
subscribersy with more than a dozen new subscribers each week: We have
received hundreds of rades of letterss manuscrirtss and source -listifigsy
and it is becoming almost imrossible to keer ur with the corresrdndence.
Where the writer had an immediate crisiss we tried to answer rrometlyuj
the rest of the writers may find their answers in this issuéy or mavbe
in the next!

We have kert our Fromise on the dgrarhics in this issue but will have to
defer the music rrograms to the next issue, Until then we suddest that
sou read the article by Hal Chamberlins "A Samrling of Technieues for
Comruter Performance of Music®s in BYTE, Vol., 2, No. 9, Sert. 1977 also
rerrinted in *The RYTE Book of Comruter Music®., The II/A converter de-
scribed in that article will form the basis for the comruter music and
oscilloscore grafhics rrodrams to arrear in Issue #3,

FOR *SYM-FLE® SYMS

For those of wou who are Just bedginningr here is a suggested way to do.
After wou have added vour rower surrly (3t least 1 A at 5 V regulated)
and 3 cassette recorderr order 3 cory of °"The First Book of KIM': and
*The SYM/KIM Arperidix to the FBOK®, from Bob Peck. This should keer you
busy for euite a while. We rplan to rublish in each issue at least one
new program for these *SYM-rle" SYMs. You should also subiscribe to one
or more of the reriodicals we have listed and det one or more of the
books we have recommended, Reading and doing are essemtial if vou wish
to det the most out of wour SYM.

Your first hardware exransion should be the additiorn of the extra 3K of
RAMs available from some of the advertisers in the reriodicals. If wou
decide to go any further wou will need some kind df terminzly either an
RS~232 device or a memory marred disrlaw/kevboard sustem. Theses tooy
are advertised in the madgazines. If wou intend to go into word srocess—
ing or text editing vou should det an 80 column terminal.

Once wou have alrhanumeric I/0, two dodds inexerensive software additions
are Bob Denison‘s 2K Sumbolic Assemblery and Tom Pittman‘s 6502 TINY
BASICr both avasilable from the Users’ Grour. After theser we recommend
RAE-1 and BAS-1, in whichever order wou eprefer. You will then have 20K
of ROM and 4K of RAM on-board. You can add 4K more of RAM with John
Blalock’s Memory Exransion Board (we understand that John is working on
either a3 16K or 32K dunamic memory exransion board which will mount di-
rectly above the ROM area on the SYM), By this time wou will need a
larder rower surplyr and You no londer are a "SYM-rle” SYMmer!

John Elalocks whose 4K Memory Exransion Board was described in Issue #0y
now has available for sale ROM Socket Adasterss rermitting 2-4K ROMs to
be installed into 3 single socket on the SYM-1. If uou order a rair of
themr you can rut both BAS—1 chirs in one and both RAE-1/2 chirs in the
others and still leave one socket free for an EPROM or another ROM. In
order to use two of them wou will have to move MON into socket U21, but
that’s easy to do while wou are wiring all the other Jumrers. The rrice
is $10.,00 . U.S. and Canada rlease add $.50r Eurore rlease add $1.00,
Asia and Facific countries rlease add $1.25 for First Class/Air Mail
rostade and handling., The 4K Ram exransion boards are still available.
at $5.00 rlus a self-addressed stamred ehvelore (in the U.S.) or rlease
add $.25 (in Canada) or $.75 (overseass). Order from him at 3054 West
Evans Drives Phoenixr AZ 85025,
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CLOCK FPROGRAM FOR SYM—1 WITH TERMINAL

Sterhen E.

Bach-AA4E

KRt 2y Box S0A-1

Scottsviller VA 24590

(Sliahtly modified,

This rrodram adds a8 new commandy
a .6 0200.
0000-0002y everutime vou use the monitor command .C»
current time will arrear in the urrer right corner
If wvou have any other ture of terminals change

ratches itself with
utes and seconds in
and hit returny the

of wour KTM-2/80 screen.

converted to RAE format and

C

redocumented bus editor)

with no rarametersy to SYM. It

If vou have set the time in hoursy min-

the cursor control commands in the DISPLAY ROUTINES to match wour termi-
nal.. You cah also use this prodram with & TTY by omitting the cursor
control commandsi if wou omit these commands the time will arrear on the

screen of the CRT immediately following the reeuest.

It wou wish to use

this rrodgiam with other rrodgramss (such as RAE-1) which use the BRK in-
structions wou will have to modifs the imterrurt service routine so that
it will differentiate between BRK and IRQ by examining the B flaa, If
the B flad is set» go to MON with a JSR to USRENT at 8035/ otherwiser

rrocess the clock interrurt.
Control C exit from RAE will not work!

If vou don’t add this modification» the

You mas also wish to chande the

three pade zero addresses to avoid conflicts with BASICy which uses
these locations for its warm start reentru,

ASSEMBLE LIST

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360

0200~ 20 8k
0203~
0204-
0206~
0209~
020B-
020E-
0210-
0213~
0215-
0218-
0214~
021D~

86

- 75
6D
02
6E
88
7E
02
7F
co
OE
40

.1}

Ab

Ab

Ab

AO

H
.
H
H
s

’
ACCESS
URCVEC
IRQUEC
ACR
TILL
TiCH
1ER
TILL2
DUTCHR
OUTBYT
MONITR
LSTCON
COUNT
SECOND
MINUTE
HOUR

i
START

+BA
+ 08

24 HOUR CLOCK

«DE
+BE
+LE
+DE
+DE
+DE
+DE
+DE
+«DE
+DE
+DE
+DE
+DE
+IE
+DE
+DE

JSR
SEI
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
STA
LDA

$200

- ADAPTED FROM PROGRAM FOR AIN 65
BY MARVIN L. DEJONG ‘
AS PUBLISHED IN MICRO, 3/79
ADAFTION BY STEPHEN BACH

$8BB6

$A46D

$AL7E

$A00B

$A006

$A005

$A0OE

$A004

$8A47

$82FA

$8000

$A4657

$0003

$0002

$0001

$0000

ACCESS

#L,RECOG X

URCVEC
#HIRECOG %
URCVEC+H1
$Lr INTRPT X
IRQUEC

#H, INTRPT %

‘IRQUVEC+H1

#$C0
IER
#340
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021F -
0222~
0224~
0227~
0229~
022C-
022E-
0230-

0231~
0233~
0236~
0238-
023B-
023D~
0240-
0242-
0245~

0247~

024A~
024C-
024F-
0251-
0254~
0256-
0259-
025B-
025E-
0260~
0263~
0265-
0268~
0267~
026D~
026F~
0272~

0275~
0278~
0277~
027B~
027¢-
Q27E~
0280~
0282~
0284~
0285~

0288-
0289-
0288~
028D~
02BE-
028F -
0291~
0293~
0295~
0297~

Ccp
Fo
38
40
ce
DO
EO
Do
18
4c

48
Eé
Do
F8
18
AS
69
85
ce
90

OE

06
c3
05
EC
03

57
02

43
FA
00

Fé
31

03
32

02
01
02

22

A0

AD

AO

8A

8A
8a
8A
82
8a
82
8a
82
8a
8
8a

8A
80

Ab

02

0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
04610
04620
0630
04640
04650
0650
0670
04680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000

sTA
LDA
STA
LDA
sTA
LDA
STA
CLI

e we e

ISPLY LDA
JSK
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LDA:
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
LDA
JSR
JHF

g

> W W

14

RECOG cHP
BEQ
SEC
RTS
cHP
BNE
CPX
BNE
cLC
JHP

BAD
0OKAY

=t ae wr e

PHA
INC
ENE
SED
cLc
LDA
ADC
STA
cHP
BCC

NTRPT

ACR
$$42
TiLL
$$C3
T1CH
#$$EC
XCOUNT

DISPLAY ROUTINES

#$1B
DUTCHR X
$$3D 3
DUTCHR
#321
QUTCHR
#3466
DUTCHR
XHOUR
OUTEYT
$$20
OUTCHR
KMINUTE
OUTBYT
$$20
OUTCHR
XSECOND
OUTBYT
$$1B
OUTCHR
#3330
DUTCHR
437
DUTCHR
#$20
OUTCHR
MONITR X

LR R X X X * ¥

*

COMMAND RECOGNITION ROUTINE

LSTCOM
OKAY

$C
BAD
#3500
BAD

L X X N X K N E N X _J

DISPLY

INTERRUPT SERVICE ROUTINE

*COUNT
IDONE

XSECOND
$$01
XSECOND
#460
NOTMIN

[ E X X X X K X X X J
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09299~ A9 00 1010 LDA $$00 X

0298~ 85 02 1020 STA XSECOND X

0290- 18 1030 cLeC

029E~ AS 01 1040 LIA XMINUTE X

0240- 69 01 1050 ALC #$01 ¥

0242- 85 01 1060 STA XMINUTE X

0244- C9 60 1070 CMF #$60 X

02A6- 90 13 1080 - RCC NOTMIN X

0248~ A9 00 1090 LDA #$00 X

028A~ 85 01 1100 STA XMINUTE X

024C- 18 1110 CLC 3

02A0- A5 00 1120 LIA XHOUR 3

O2AF- 69 01 1130 ALIC $$01

02E1- 85 00 1140 STA XHOUK 3

O2E3- C9 24 1150 CMF #$24 3

02BS- 90 04 1140 BCC NOTMIN X

02B7- A9 00 1170 LA $$00

02B9- 85 00 1180 STA XHOUR X

OZRE- A9 EC 1190 NOTMIN LDA #$EC x

02BD- 85 03 1200 STA XCOUNT X

O2BRF- AD 04 A0 1210 IDONE LBA TILL2 X

02¢c2- 18 1220 cLD . X

02€3- 68 1230 PLA X

02C4- 40 1240 KTI RTI x
1250 +EN

LABEL FILE! [ / = EXTERNAL 1

/ACCESS=8EB& /URCVEC=A&4D

/ACR=A00B /T1LL=A006

/IER=AOOE /T1LL2=A004

/0UTBYT=82FA /HONITR=8000

/COUNT=0003 /SECOND=0002

/HOUR=0000 START=0200

REC06=0275 BAD=0274

INTRPT=0288 NOTMIN=02ER

RTI=02C4

//0000502C5r02CS

>

0200 20 86 BE 78 A% 75 BD 4D,C1 0268 A9

0208 A4 A9 02 BD &E A6 A9 BBsE4 0270 47

0210 8D 7E A6 A9 02 BII 7F AbsF2 0278 FO

0218 A9 €CO 8D OE A0 A9 40 Bh,0C 0280 EO

0220 OB A0 A9 42 BD 06 A0 A9s7E 0288 48

0228 C3 8D 05 A0 A9 EC 85 03,90 0290 02

0230 S8 A9 1B 20 47 8A A9 3D,83 0298 22

0238 20 47 BA A9 21 20 47 BA»2F 02A0 69

0240 A9 66 20 47 BA AS 00 20,F4 0248 A9

0248 FA 82 A9 20 20 47 8A AS.CF 02E0 01

0250 01 20 FA 82 A9 20 20 47+9C 02E8 00

0258 84 AS 02 20 FA 82 A9 1E.2D 02C0 04

0260 20 47 BA A9 3D 20 47 BArFS 508K

CLOCK FROGRAM

FOR AN UNEXFANDED SYM-1

For dou bedinnerss who are eabarrassed when asked what wour SYM can do»

heré is
24-hour ¢ldck.
sitting there!
dram above.)

2 simple demonstration srosgrams

7 IRQUEC=AL7E
/T1CH=A005
/0UTCHR=BA47
/LSTCOM=A657
/HINUTE=0001
bDISFLY=0231
0KAY=027C
INONE=02BF

37 20 47 8A

02 38 60 C9
00 DO F6 18
E6 03 DO 32

A9 00 85 02
0t 85 01 C9
00 85 0t 18
85 00 C9 24
85 00 A9 EC

3%

43
AC
F8
c
18
60
AS
90

85

40y 8E

20

oo
31
ig8
60

AS

00
04
03

20 AF
Abr1b
FAs76
02+E3
AS:9B
90,47
01,57
13,13
69168
AP?s18
AD» 67

which converts vour SYM into a

This gives dour SYM sométhing useful to do besides .ust
This is 3 simrlified version of the clock

(Note!

Fro-
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ASSEMBLE LIST

0200~
0203~
0204-
0206~
0209-
020B-
020E-
0210~
0213~
0215~
0218~
021A-
021D~
021F-
0222~
0224-
0226~
0227~

022A-
022C~
Q22F-
0231~
0234~
0236~
0239-

023a-

023B-

20
78
A9
8D
Ay
8p
a9
8p
A9
80
A9
8D
A9

A9
85
58
4Cc

AS
20
AS
20
AS
20
60

48
Eé

00
FA
01
FA
02
Fa

03

8k

Ab
'Y
A0
A0
A0
AO

80

82
82

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0440
0470
0480
0450
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620

at $00y

s ab wr W W we W

. e e

ACCESS
IRQVEC
HONITR
ACR
TILL
TiCH
1ER
TILL2
OUTBYT
COUNT
SECOND
MINUTE
HOUR

i
§
;
START

ISPLY

NTRPT

Enter Hours:

24-HOUR CLOCK FOR SYM-1

H. R.

$01, $02

Start rrodram at $0200

+BA $200
.08
DEFINITIONS
+DE
.DE
+DE
JDE
+DE
+DE
.DE
+DE
ODE
+DE
+DE
DE
+DE

$8B86
$ALTE
$8000
$A00B
$A006
$A005
$A00E
$A004
$82FA
$0003
$0002
$0001
$0000

INITIALIZATION

JSR
SEI
LDA
STA
LDA
STA
LDA
STA
LDA
sTh
LDA
STA
LDA
STA
LDA
STA
cLy
Jup

ACCESS
IRQVEC

#$CO
IER
#$40
ACR
$$42
TiLL
#3C3
TiCH
#$EC
XCOUNT

MONITR

DISPLAY ROUTINE

LDA
JSR
LDA
JSR
LDA
JSR
RTS

kXHOUR
OUTEYT

QUTBYT

OUTBYT

LUXENBERG

XMINUTE
XSECOND

Mirnutess Seconds

#L» INTRPT

#Hy INTRPT
IRQUECH!

INTERRUFT SERVICE ROUTINE

FHA
INC XCOUNT

continued oh Fage 22
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SYM-FLETON’S CORNER Oreration?
------------------ SHIFT/ S8 NEL/ 2CS/ -/ FO/CR....G0/ 240/ CR. . . and the dis-
Ler Green assembler will disassemble itself ONBOARD starting from (any saw) loca-
15 Yotam Streets Achuza tiorn 02CS etc.
Haifas ISRAEL
. - - . . Notes! )
(Editor’s Note! This asrticle is beind rrinted in very nearlwy its oridi- (i) Enter starting addresses in "everudau® form» vizi— SAH followed
nal form. Mr. Green is far from being the*sumrleton® he calls himself, by SAL.
The rrodram works beautifullys, but BEEFER sounds like a3 crazuy cricket!) (ii) BE st locations 0266 & O02E0 are ‘blanks’ and altered during
execution.
How about the above as a regular feature for bedinners like me? For (iii) EF at locations 0254 & 0249 is an ‘end sensor’ for the line
elementars auestions and rroblems» and for our rudimentary rrograms, buffer (021E to 023F).
which will horefully be corrected and streamlined bw the veterans! (iv) Line rause & character timing can be adJjusted at locations 0248
Being amondst those mentioned for whom rerirherals cost twice or more £ 0273,
USA rricesy I have also hooked ur to 2 chear ‘score for disrlaw and (V) Locations 020A to O2ES are ASCII’s for 6 sumbgdls & their sed-
used the onboard kewrad for inrut, Much better than the latter,» for ment code eauivalents.
limited budgetss is a cannibalized caltulstor kevboard via one of the (vi) Locations 02E6 to 02FF are the 26 sedment codes for the full
6522’9y which by strobing can give 70 or more characters for aslmost zero alrhabet (even thoush 5 letters are unused in this rarticular
cost (other than some RAM). ' routine!!).
Disassembler using ONLY onboard 7-segment disrlay and beerer. P.S. The asbove rrosram 3dds another 192 butes (rlus a line buffer of
‘ : ——— ——— e e T T T 34 butes) to the original routine which is only 504 butes long., I am
If ansone wants to use the disassembler (Symrhusiss, Introductory sure that clever rrodgramming could cut this to half or lessresrecially
Issue) and has absolutely NO rerirheralsy the following routine will do if durlication of ASCII & Hex tables in the oridinaly and sedment code
it all ONBOARD. It is rreferable to have at least 2K of onboard RAM, tables in the above can be eliminated. ’
(él}housh it could be maneuvered into the 1K suPrlied by the manufactur-
ers).
In order to make it arrlicable to ANY ambunt of available RAM» I have : - i .
deliberately locsted this in radges 2y 3 and 4, which leaves the fol- ) 24-Hour Clock for Unexranded SYN-1 Continued from Fade 20
lowing free for obJect code (hex dumr) or other rurroses! all of rage 023D- DO 35 04630 BNE IDONE
0 up to OOEF; all of rsde 1 (ur to the stack)i the first 30 or so butes 023F- 20 24 02 0640 JSR- DISPLY
of pade 2j everwthing above rade 4. It can be relocated anuwhere elses 0242~ F8 0650 SED
e,d, into the urrersmost 3 rades of available RAM. 0243- 18 0660 CLC
0244- A5 02 0670 LDA XSECOND
Program? 0246~ 69 01 0680 ADC #$01
{1) Make the followins cnanges to the originsl disassembler . 0248- 85 02 0690 STA XSECOND
Program as rublished in SYM-PHYSIS, Introductory Issue! 024A- C? 60 0700 CHP #$60
- . 024C~ 90 22 0710 BCC NOTMIN
2) Chande rade 20 to 03 in 3ll 8 rlaces. 024E- A9 00 0720 LDA $$00
b; 2?anse rade 21 to 04 in all 15 slaces. Oggg- 83 02 g;ig glg XSECOND
c ter the following lines as follows: 0252- 1 ! :
| G e o (o sure 9200 70 % 90 79 47 30 90 76ro7
2003~ 4C SE02  20Dk- 20 1404  2106- 20 8C02 210E~ 20 E602 0255- 69 01 0760 ADC #%01 0210 8D OF A0 A9 40 8D OF AOLSF
211A to 2121---48/A%900/20AF02/68/50 0257- 85 0t 0770 STA XMINUTE 0218 A9 42 8D 06 AG A9 C3 8Is76
0259- €9 60 0780 CMP #8$60 . t'
After amendinds enter the whole original disassembler routine (or 025B- 90 13 0790 BCC NOTHIN 8§§g gg gg 2; gg gg g: gg :5’25
Blotk Move) between 0300 to O4FF (instead of 2000 to 21FF), Check- 025D~ A9 00 6800 LDA #$00 0230 01 20 FA 82 AS 02 20 FA'AO
sums (verifw) frow 0300 to 0421 should give 8270, and (the tables) from 025F- 85 01 0810 STA XMINUTE 5o 82 40 48 E6 03 DO 35 20'
X - . D8
0422 to O4FF should give 4742, 0261- 18 0820 cLc 0240 24 02 F8 18 AS 02 69 01+25
(2) Add the followindg "new' routine!- 0262~ AS 00 0830 LDA XHOUR 0248 85 02 C9 60 90 22 A9 00,30
; as an 0264~ 69 01 0840 ADC $$01 !
0240 20 86 8k ﬂ? 01 85 F2 A%»FE 02A8 02 20 AF 02 68 AA 60 80,85 0266~ 85 00 0850 STA‘ *HDUR 0250 85 02 18 AS 01 69 01 85s64
0248 OB 20 7D 02 A9 1E 8D BOsA9 02B0 BB 02 EE RO 02 60 20 FA»5SC 0268~ C9 24 0860 CHMP $$24 0258 01 C9? 40 90 13 A9 00 85+5F
0250 02 A2 21 A9 BF 9D 1E 02,93 02R8 82 85 F9 8A 48 AS F9 29sF5 0264— 90 04 0870 BCC NOTMIN 0260 01 18 AS 00 &9 01 85 00,0C
0258 CA 10 F8 4C 00 03 A9 1E,7E 02C0 FO 4A 44 4A 4A AA BD 299D 026C- A9 00 0880 LDA #$00 . 02&B C? 24 90 04 A7 00 85 00/EB
0260 8D 66 02 A2-05 ED EKB 02,91 02C8 8C 20 AF 02 AS F% 29 OFsDO 026E- 85 00 0890 8TA XHOUR 0270 A? EC 85 03 AD 04 A0 D8,01
0268 C? BF FO DB 90 40 A6 CA,31 0200 AA BD 29 8C 20 AF 02 68,25 0270~ A9 EC 0900 NOTMIN LDA #$EC 0278 68 40+sA9
0270 10 F3 A? 08 20 7D 02 EE,72 02D8 AA 60 20 23 28 29 2C 2Is1C 0272- 85 03 0910 STA XCOUNT 30A9
0278 66 02 AC 63 02 8D 56 A6, 14 02£0 00 49 39 OF 02 00 77 7C,h2 0274~ AD 04 AO 0920 IDONE LDA TILL2
0280 20 5A 83 A2 04 20 72 89sD2 Q2EB 58 SE 79 71 6F 74 10 1E,53 0277~ D8 0930 CLD >
0288 CA 10 FA 60 20 47 8A 85:7C 02F0 70 38 37 54 SC 73 67 50,0C 0278- 68 0940 PLA
0290 F? BA 48 AS F9? A2 05 DDs69 02F8 6D 78 1C 62 3E 64 4E S5BeDA 0279 40 0950 RTI RTI
0298 DA 02 FO 0A CA 10 F8 AA+EE 4AF DA 0960 EN
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A BASIC/6502 GAME

Carl Mosers of Eastern Software Houser was kind eriough to send us a
spreliminary! version of the following gamer which we call Moser’s
Paddle Games for want of a better name, It reauires 8K of memoruss and
consists-of two rartss one in machine languasder the other in BASIC.
First load the machine landuade rortion at 1000-108%9. Then load the
RASIC rortions after. answering the MEMORY SIZE? rromrt with 4096, Before
you even turn the rpouer ons howevers connect a Jumrer from Jumrer roint
cC on the SYM-1 to cornection roint F on the AA comnector. Point CC is
the connection to FE7 @ $A402, and AA-P is CA1l on VIA #3, FE7 is the
CRT ‘IN life and CA1l is used to geherate an interrurt. We rublish this
dsme not onlw because it is fun in itself, but because it illustrates

=0 mans features of the SYM/KTH-2 combimation (it can be used with other
terminals by modifiing the cursor control and drarhics instructions in
the BASIC -rortion of the #rddram. It illustrates one of the manu uses
ot the VIAy it illustrates memorw marring of the SYN to the KTM» and it
sHows how fast resronse can be eprovided in a BASIC rrodram., Flease note
that the BASIC prodram is still in verw rough form, Its resronse should

be skreded up by rerlacing all constants such as O» 1, -1y 61y 27y 32»
92, etc.r with variables which have been assidgned those values ih the

initialization rortion of the prosram. This avoids the need for re-
converting these constants to floating form each time thew are used.

The Frodram starts by askind ®How many tardets?® After a 20 second
delay the reauested number of tardets arpear randomlu rositioned on the
screen and a mbving seuare *ball® bounces back and forth across the
screeny beind °reflected® at the boundaries. Bu hitting the terminal
keys marked *\*® arid "/* at the right timer, the °"ball’ is reflected at a
A5 degree angley ands horefullw hits & tardget, which then is erased from
the screen. The obJjective is to erase 211 of the tardets with the few-
est paddles. It should be obvious (but not necessarily immediateluy so!)
how other dames involving moving raddles msw be generated, Those of dou
who are seriously interested in grarhics dames of this and related tures
should consider writing them entirely in assembly landuadey usins the
Grashics Drawing Compiler described in Issue #1. To abort the damey

use Control C, This is a *preliminary® version onlyi Carl and I are
both aware of a “bus® which causes the memory marping to do astrau after
a ceftain number of misses, We leave the bud for wou to find and exter-

minate.

Carl provided us with the obJject code onlu of the machine landuade ror-—

tion of the prodram (on cassette)i the version siven here in source

form is based on 2 dissassembly and reassighment of sumbolic labelss and
relocstion to low memory bu mwselfi hence it is not in the eledanty well
commented format turical of Carl’s rrograms.

0010 $SOURCE CODE FOR MOSER’S PADDLE GAME

0020 +BEA $1000
0030 »08

0040 ACCESS sDE $8BB6
0050 NACCES +DE $8B9C
00460 SAVER .DE 48188
0070 TIN +DE $BA4A
0080 TOUT +DE $BAAO

0090 PCRVIA3 +DE $ACOC
0100 IERVIA3 +DE $ACOE

0110 PADVIAZ +DE $ACO1
0120 PBD4532 .DE $A402
0130 TECHO JDE $A653
0140 OUTVEC +DE $A863
0150 IRQ .DE $FFFE
0140 TEMP .DE $OOF9
0170 STORE .DE $1100
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1000~
1001-
1002~
1005-
1007~
100A-
100D~
100F -
1012
1014-
1017~
1019~
101C-
104E-
1021
1024-
1026~
1029-
1028~
102E-~
1030-
1033~
1036~
1039~
103A-
103B-
103C~
103D~
1040~
1042-
1045~
1047-
1049-
104G+
104F -
1050~
1051~
1054~
1054~
1058~
105B-
105E-
1061-
1063~
1066-
1069~
106C-
106E~
1071~
1073-
1076~
1078~
1078~
107E-
107F-
1082-
1083~
1084-
1085-
1088-
1089~

51
7F
00
03
36
01
o1

AO

8B

11
AL

AC
AC
FF

FF

Ab
Ad
Ab

)]
AC

10

11

11
AC

81

Ab

A6
8B

10

8A

0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
04460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
04620
0430
04640
0650

0660
0670

0680
0690
0700
0710
0720

10730

0740
0750
0760
0770
0780
0790

BEGIN

INT

ONE

THREE

TWO

our

SEI
FHA
JSR
LDA
STA
LIA
ORA
STA
LDA
STA
LDA
STA
LDA
STA
LDA
AND
STA
LIA
STA
LDA
STA
JSR
Lba
PLA
cLI
RTS
PHA
JSK
AND
STA
CHMP
BEQ
DEC
LDA
PLA
RTI
JSR
LDA
STA
LbA
JNP
JSR
LDA
STA
LDA
LDA
ORA
STA
LDA
5TA
LDA
STA
JSR
RTS
JSR
PLA
RTI
SEI
JSK
cL1
RTS
+EN

ACCESS
#$00
STORE+1
PCRVIA3
#301
PCRVIA3
#$82
IERVIAZ
#Ls INT
IRQ

#Hy INT
IRQ+1
TECHO
$$7F
TECHO -
#.y0UT
QUTVEC+H1
#H0UT
OUTVEC+2
NACCES
FADVIAZ

ONE

3$7F
STORE
#3023
TWO
STORE+1
PADVIAZ

SAVER
#300
XTENP
PEDS532
TIN
ACCESS
#302
IERVIAZ
PADVIA3
TECHO
$#380
TECHO

#L,TOUT
OUTVEC+H1

#H, TOUT
DUTVEC+2
NACCES

THREE

TOUuT

1000
1008
1010
1018
1020
1028
1030
1038
1040
1048

1050
1058

1060

10468
1070
1078
1080
1088
3BB6

48
i1

8D
AD
A9
65
68
7F
CE

o2
A9
AD

65

10

20
AD
A?
FE
53
84
Ab
58
8D
01
88
A4
02
53
AQ
Ab
48

&0yB6

86
oc
82
FF
A&
8D
20
60
00
11
81
4c
8D

8D
20
40

8B
AC

A9
29
64
9C
48
11
AD
A9
64
OE
09
64
?C
78

00
01
AC
8D
8D
A9
AD
51
03
AC
85
20
A

8D
A9

60

80,27
8Dy 35
A%,08
FFs13
53s40
10+63
01+F0O
10,85
FO:87
681 5F

F9yEF
86+28

01,53

53,0
8AsC7

20926
BAFE
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LABEL FILE: L[ / =

/ACCESS=8E86
/TIN=BALA
/IERVIA3=ACOE

EXTERNAL 1]

/NACCES=BEIC
/TOUT=BAAO
/PADVIA3Z=ACO1

/SAVER=8188
/PCRVIA3=ACOC
/PBD6532=A402

/TECHO=A653 /OUTVEC=Ab63 /IRG=FFFE
/TEMP=00F9 /STORE=1100 BEGIN=1000
INT=103C ONE=1051 THREE=105E
TWO=107F ouUT=1084

/700005 1084y108A ’

1000 LN=24 (REM LINES/SCREEN

1010 CH=40 {REM CHARACTERS/LINE -- 80 HMAX.

1020 GOTO 2080

1030 NU=LN3CH

1040 SP=32

1050 TA=160

1060  LR=47 k .

1070 LL=61 :REM -—°*=* SINCE *\" 1S UPFER CASE
1080 ME=4354

1090 T=0 ‘ .

1100 PRINT CHR$(27)CHR$(69) i

1110 $8=0

1120 LE=08

1130 RI=09

1140 UP=11

1150 DN=10 .

1160 POKE ME+SS»SP

1170 IF SS>NU THEN1200

1180 §5=5S5+1

1190 GOTD11460

1200 K=0

1210 FOR I=1.TO J

1220 A=INT(NUXRND(1))

1230 IF PEEK(ME+A)=TA THEN1226

1240 POKE ME+AsTA :

1750 GOSUB 1960% REM SET UF CKRT CORD

1260 PRINT,cuks(27);cuns(71>;cuks(bn);CHRs(27);CHRs(103);
1270 NEXT I .

1280 A=INT(NUXRND(1))

1290 IF PEEK(ME+A)=TA THEN1280

1300 NE=A+ME .

1310 GOSUB 1960

1320 DI=1:EC=RI{IF RNI(1)>,5 THEN DI=-1!EC=LE
1330 AA=USR(4096+AB)

1340 REM --LOOP FOR NEXT POSITION

1350 IF PEEK(NE)=TA THEN1380

1360 IF PEEK(4353)<>0 THEN FOKE 4353,0:AA=PEEK(4352):G0T0 1720
1370 GOTO1410

1380 K=K+1:!PRINT * *#CHR$(08)j

1390 POKE NEsSF $REM —-CLEAR TARGET IN MAF

1400 IF K=J THEN 2010

1410 IF ABS(DI)=1 THEN1530

1420 IF DI>0 THEN1480 :

1430 REM -- THE FOLLOWING PRDCESSES -40

1440 IF PEEK(NE)=LL THEN DI=-1!EC=LE}GOTO 1800
1450 IF PEEK(NE)=LR THEN DI=1!EC=RI:GOTO 1820
1460 IF NE+DI<ME THEN DI=-DI$EC=DN:GOT01340
1470 GOT01640 -

1480 REM --THE FOLLWOING PROCESSES +40

1490 IF PEEK(NE)=LL THEN DI=1!EC=RI!GOTO 1840
1500 IF PEEK(NE)=LR THEN D1=-13EC=LE:GOTO 1860
1510 IF NE+DI>=ME+NU THEN DI=-DI!EC=UF:!GOT01340
1520 GOT01640
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1530
1540
1550
1560
1570
1580
1590
1600
1610

1620.

1630
1640

1650

1640
1670

1680
1690
1700
1710

1720

1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120

0K

IF [i1>0 THEN 1590

REM —-THE FOLLOWING PROCESSES -1

IF PEEK(NE)=LL THEN DI=-CH!EC=UF!GOTO 1880

IF PEEK(NE)=LR THEN DI=CH!EC=DN:GOTO 1900 3

IF ((NE=-ME)/CH)-INT((NE-ME)/CH)=0 THEN pi=-DI3EC=RI$GOT0(1340
60T01640

REM

‘REM --THE FOLLOWING FPROCESSES +1

IF PEEK(NE)=LL THEN DI=CH:EC=BN§GOT0 1920

‘IF PEEK(NE)=LR THEN DI=-CH:EC=UF:GOTD 1940

IF ((NE-ME+1)/CH)—~INT ((NE-ME+1)/CH)=0 THEN pI=-DI:EC=LE:GOTO1340
REM --LAST RESORT DEFAULTS
IF (NE+DI) >= ME+NU THEN DI=—~CH:EC=UF

IF (NE+DI) < ME THEN DI=CH:EC=DN ,
IF DI=1 THEN IF ({NE-ME+1)/CH)-INT ((NE-ME+1)/CH)=0 THEN DI=—DIEEC=

IF DI=-1 THEN IF ((NE-HE)/CH)-INTC(NE-HE)/CH)=0 THEN PI=-DI$EC=R]
PRINT CHR$(EC)3 ‘

NE=NE+DI {REM —--D0 UPDATE

GOTO1340

IF AA=LR THEN1750

IF AA=LL THEN17S50

GOTD1410

POKE NEsAA (REM ~-ENTER IN MAF

IF AA=LL THEN AA=92 :REM —-MAKE *\* PRINTABLE
FRINT CHR$(AA)iCHR$(8)}

T=TH1

60701410 ‘

IF (NE-ME)/CH-INT((NE-ME)/CH)=0 THEN DI=CHIEC=DN
GOT01640

IF (NE-ME+1)/CH-INT((NE-ME+1)/CH)=0 THEN DI=CHIEC=DN
G0T01640 ‘

IF (NE-ME+1)/CH-INT((NE-ME+1)/CH)=0 THEN DI=-CHIEC=UF
GOT01640

IF (NE-ME)/CH-INT((NE-ME)/CH)=0 THEN DI=-CH!EC=UP
GOT0D1640 ‘

IFNE+DI<ME THEN DI=1:EC=RI.

GOTD1640

IFNE+DISME+NY THEN BI=1:EC=RI

G0T01640

IF NE+DISHE4NU THEN DI=-13:EC=LE

GOT01640

IF (NE+DI)<ME THEN DI=-1!EC=LE

GOTO1640

REM --SET UP CRT COORBINATES

X=INT(A/CH) IREM —-FIND WHICH LINE

Y=A-XXCH $REM --FIND CHAR. POSITION

PRINT CHR$(27) sCHR$ (61) § CHR$ (X+32) $CHR$(Y+32) }
RETURN

PRINT CHR$(27)iCHR$(6%)i tREM —~HOME AND CLEAR
FOR I=1 TO SO{NEXTIFOR I=1 TO 10 $PRINT §NEXT

PRINT"You eliminated’J"tardets in*T attemrts
PRINT

PRINT*You averaded®T/J"attempts rer tardet”
PRINT:PRINT

AA=USR(4190,AR) .
INPUT °'How manu tardets? *iJ
J=ABSCINT(J))

IF J<1 THEN 2120
K=0:T=0:60TD1030

PRINT *Thank dou. Goodbwe for nowe * END
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SHOFFING LIST OF ITEMS AVAILAELE FROM SYM-1 USER’S GROUF

All rrices given below are now obsolete, Flease use frrices

on the most recent issued- *Shorrpindg List",

EXTENDED -TINY RASIC FOR SYM-1 CINCLUDES TOHM FITTMAN’S TE MANUAL, TOM
FITTMAN’S TB EXPERIMENTER’S KIT» HEX DUMF WITH CHECKSUMS,

AND CASSETTE OBJECT DUMF) ! )
$20 IN US FUNDS - AIR MAIL FOSTFAID ANYWHERE IN THE WORLD.

4502 ASSEMBLY LANGUAGE FPROGRAMMING (BY LANCE A. LEVENTHAL y
FUBLISHED BY OSBORNE/MCGRAUfHILL)
LIST PRICE $12,50, DISCOUNTED 70 SUESCRIEERS
$11.,25 IN US FUNDS - SURFACE MAIL ANYWHERE IN THE WORLD.
FOR AIR MAIL EUROFEAN COUNTRIES PLEASE ADD $3.00
FOR AIR MAIL ASIA/FACIFIC FLEASE ADD $4.00

THREE SYM—1- BASIC ENHANCEMENTS EY JACK EROWN (FULLY DOCUMENTED
AND' COMMENTED SOURCE CODE LISTINGS)

ULTRA-RENUMBER ~ - - = —.= — = — = — ~ —22 PAGES, $5.60
SUPER TCP WITH FULL CURSOR CONTROL - - —14 PABES, $4,20
*NAMED® CASSETTE SAVE AND LOAD - -~ - = - 22 PAGESs $6.60

PRICE AS LISTEDs AIR MAIL POSTPAID ANYWHERE IN THE WORLD

RAE NOTES (UPDATING SERVICE,; THREE HAILINGS PLANNED)
PRICE $7.50 US FUNDSs AIR MAIL POSTPAID ANYWHERE IN THE WORLD

SEE ISSUE #1 FDR_PRiCES ON THE FOLLOWING?
2K SYMBOLIC ASSEMBLER (BY ROBERT DENISON)
SYNERTEK TECHNICAL NOTES
SUPERMON VERSION 2 (MON 1.1)
RAE-1/2. . .
SCHEMATIC DIAGRAM OF SYM-1

HISCELLANEDUS ITEMS

William Ausurs 34A Mindi Ct.s, Erier PA 165105 wants to contact SYMmers
in His area for information esxchanse. Thanks to Jeff Holtzman for cas-—
settes and listinds of MON extensionsy including STRING FINDs a3nd ASCII
VERIFYs whicéh will arpear in Issue #3. Raumond L. Reomes 1535 Starlindg
Pr.» Florissants MO 63031, would like to hear from anwsone who has in-
terfaced SYM to the Motorola MC6B47 or the Atari Vidéo Comruter Game.
F. L. Winters UK2BLFy in Australia wants to hear from SYMmers on 20
Meters. Haprw Tenth Rirthdau to Michasel Elaszczaks our wounsest sub-
soriberi hore wou find the Technical Notes and Schematic Diagram wsour
parents gave vou helpful, We look forward to having wou submit an ar-
ticle for publication. Thanks to Jan Skovs who submitted a KIM HYPER-
TAPE LOAD rrodrams commented in Danish. Thanks to 3ll others whé sub-
mitted material which could not be rublished at this timei as SYMmers
write asking euestions which sour materisl could answer we will send a
cory on to them. = .

PAGE 0 AND 1 ASSLGNHENTS

e e e e

Those of wou who are usindg RAEs BASy and MON todether know there are
some potential pade 0 problems. BAS uses 0000-00E87 MON uses OOFB-OO0FF;
RAE uses 00B&—00F7 (slso 0000-00S5 if wou use USR or "Y). Cbviously it
is difficult for RAE and BAS to tall each other excert at cold starts:
unless the calling eatches rpreserve the overlarering rortion of rade 0.
Althoudgh hone of rasge 0 seems to be available for user prodramsy there
sre manu locations used onlw as ‘scratchead®y or whose intended use is
rerlaceable, For examrles! 00F8 is used onlw for cassette orerationsj
0000-0002 is slwaus available if uwou use .6 C27€ 3s wour warm start to
BASIC instead of .G 0. We’ll list more such *free' locations next time.
BAS and RAE also conflict in pade 1 ur throush 010A» and RAE uses ur
throush 0184 (snd O18F-01DE). Forget sbout radge 1 if wou use RAE!
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