




















>DC DIR 1 

01 /.V3.2 
03 /.FRE 
05 /.DEL 
07 %*FM 
09 :>.:F'AK 
11 /.NAM 
13 /.LAB 
15 /.NUM 
17 /.BAX 
19 /.PUB 
21 /.RAE 

/.F'ON 
25 /.TIC 
27 /.FOC 
29 /.ESB 
31 /.F'AC 
:n /.VER 

\-, 

SYM/FODS MASTER DlSK IS ON DRIVE 1 

7300 7FFF 01 01 
6DOO 6EOE 02 13 
6!100 6[132 03 02 
6DOO 6FEC 03 06 
6DOO 6EAD 03 14 
6[100 6D7F 04 04 
6DOO 6D8F 04 10 
6DOO 6F1C 04 13 
6000 696F 06 10 
6000 6799 08 13 
6BOO 6C80 10 07 
6AOO 6A43 10 15 
0200 31A3 11 01 
0200 242F 18 05 
0200 16F3 27 04 
6[100 6DDC 31 01 
6DOO 6E10 31 15 

02 
04 
06 
08 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 

/.DIR 
/.CF'Y 
/.SOR 
/.REA 
:>.:LDN 
/.BLM 
/.FOD 
:>.:TED 
:>.:SWF' 
I.TOM 
?::RAY 
?::f'OF 
%TIB 
?::FOR 
?::HUE 
I.BAS 

6DOO 6DCO 
6DOO 6DE9 
6DOO 6E74 
6DOO 6DA3 
6[100 6[182 
6[100 6F07 
6[100 6D1E 

6BBA 
6791 
6499 
6CF'3 

6000 
6000 
6000 
6BOO 

02 
02 
03 
03 
04 
04 
04 
05 
07 
09 
10 

6A10 
0200 
0200 

6A43 10 
OB91 17 
26AE 22 

0200 OB21 29 
6000 65F6 31 

NEXT: 132 S02 

>DC FRE 1 HOW MANY BYTES ARE FREE ON DRIVE 1' 

8064 CS1F80J BYTES FREE 

SYM/FODS Operating Manual 

The followin• files are now on the master disk: 

01 /.V3.1 
02 %DIR 
03 /.FRE 
04 %CPY 
05 
06 
07 
08 
09 

%DEL 
%SOR 
'-*FM 
%REA 
/.PAK 

:LO %LDN 
11 /.NAM 
12 /.BLM 
13 %LAB 
14 %FOD 
15 %NUM 
16 %TED 
17 %BAX 
18 /.SWP 
19 %F'UB 
20 /.TOM 
21 %RAE 
22 %RAY 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 

%PON 
%f'OF 
%TIC 
%TIB 
%FOC 
%FOR 
/.ESB 
%HUE 
/.BAS 
/.VER 

FODS 
[1i rector" 
Free memorw available' 
COPW disk to disk 
Delete specified file 
Sort specified file 
Format new disk 
Reassign address space to file 
f'ack disk to consolidate files 
Load file b" number (if name deleted 11 
Change name of specified file 

n1ove data 
Sort RAE label file 
Return to FODS from other s"stems 
Renumber BASIC Prosrams 
HDE's Text Editor 
HDE's BAS/FODS Link 
SYM Word f'rocessor 
Enhanced SWF' 
Tom Gett"s' SUf'ERMON enhancements 
RAE/FODS Link 
Enhanced RAE• Permits 
Printer Patch n 
Printer Patch out 

Tin" BASIC 
Enhanced FOCAL 
Enhanced FORTH 

• CT to 

Brown's Extended SYM/BAS 
HUEY - Reverse f'olish Calculator 
Gett"s' BAS/FODS link 

• . 11:,,.;. ..-, . .. 

'' 

r 

•wide-Screer1 1 Verifw with ASCII added 

11 
16 
03 
12 
02 
05 
12 
02 
13 
13 
11 
16 
01 
10 
14 
03 
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The use of each of these Prosrams is described 
l" in the following pages Cone Program Per page), The 
storage location of the accomPanYing manuals and any 
additional documentation. user aids• software. list
ings, etc., is also Provided. 

In addition to the Master Disk1 a collection of 
APPiications Disks is available. Each Disk is 
named and numbered, and a named 
and numbered APPiication Binder contains the suPPort 
ciocumentati on. 

Where extensive listings or Printouts are available 
for reference• these are stored in named/numbered 
folios1 whose storage location is specified in the 
Binder. 

<NOTE: The above material is extracted from a manual 
beins Prepared for students using the Universitw SYM-1 
Swsteru. As usual• the documentation is far behind the 
hardwaFe ! ) 

A WIDE-SCREEN HEX/ASCII MEMORY DUMP .. ' 
Here is a verw useful• easil" relocatable• memorw dump utilit"' In 
addition to Providing a "header' to helP "ou to read the addresses more 
readilw• and listing sixteeh b"tes Per line instead of ei•htr if the hex 
byte is a Printable ASCII code Cthe Parit" bit is not considered), the 
ASCII character is also Printed in a separate table. This sort of dump 
can Prove ver" helpful in locating text files buried in a Program. Some 
examples of its use follow the listing, It should be Pointed out that 
not all ASCII characters Printed are 'meaningful', For examPle1 the 
BASIC tokens will be Printed in a misleading manner. 

ASSEMBLE LIST 

. ... · . 

0010 iA "WIDE-SCREEN' COMBINED ALf'HANUMERIC/HEX M5MORY DUMf' 
0020 iCDISPLAY IS TOO WIDE FOR THE 40 COLUMN KTM-21 

AN IMPROVED VERIFY FOR SYM-1 
ADAPTED FROM TOM GETTY'S' SYM
FODS VERSION, THIS IS NOT 
LINKED TO SUf'ERMONr BUT IS 
CALLED FROM MON BY A ,G TO 
ITS STARTING ADDRESS, 

WHEN PROMPTED• ENTER THE 
BEGINNING AND ENDING ADDRESSES 
OF THE MEMORY SECTION WHOSE 
CONTENTS YOU WISH TO EXAMINE. 

HALT LISTING WITH THE 'BREAK' 
RESUME PROGRAM WITH ,"G" <RET> 

.os 
I,. I ' 

.... , 

0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 .BA $1000 '' 

. " l 
I 

/ 

0210 
0220 S.ADR 
0230 LINf'TR 
0240 L.N.CNT 
0250 
0260 
0270 
0280 

PARM 
f'2SCR 

.DE SFO 

.DE SFl 

.DE $FD 

,[IE $8220 
,[IE $829C 

SYM-f'HYSIS 7: 22 
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1000- 20 S6 SB 
l.003- A2 00 
1005- BD EA 10 
1008- FO 06 
100A- 20 47 SA 
100D- EB 
:LOOE - 10 F5 

1010- 20 20 82 
1013- 20 BC> 10 
1016- 20 2E S3 
:101 9- 20 9C 82 

101C- A5 FF 
:LOlE- 85 F2 
1020- A5 FE 
1022- S5 Fl 

1024- 48 
:1025- 29 FO 
1027- S5 FE 
1029- 20 16 B3 
102C- 68 
102D- 85 FE 
1 0~!F- 29 OF 
:1031- 8~; FO 
1033- OA 
1034- 18 
1035- 65 FO 
1037- AA 
1038- 20 C7 10 
103B- A9 10 
103D- 85 FD 
1o:ff- 38 
1040- E5 FO 
1042- AA 

1043- AO 00 
1045- Bl FE 
1047- 2 0 DD 82 
l04A- 20 4 2 83 
104[1- 20 FA 82 
1050- 20 B2 82 
1053- 70 31 
1055- FO 02 

0290 INCCMP 
0300 DECCMP 
0310 CHK SAD 
0320 OUTBYT 
0330 CRLFSZ 
0340 OCMCK 
03 50 ZERCK 
0360 SPC2 
0370 SPACE 
03SO CRLF 
0390 INSTAT 
0400 CHK SUM 
0 4 10 OUTCHR 
0420 ACCESS 
0430 UBRKVC 
0440 UBRK 
0450 USRENT 
0460 
0470 
0480 VERIFY 
0490 
0500 MORE 
0510 
0520 
0530 
0540 
0550 
0560 GO.ON 
0570 
0 580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
osoo 
0810 
0820 
OS30 
0 84 0 
08 5 0 VER . LIN 
OS60 
OS70 
OSSO 
OS90 
0900 
0910 
0920 

,[IE $S2B 2 
.DE $8:'BE 
• m: $82DD 
,[IE $82FA 
.DE $S316 
.DE $8325 
.DE $832E 
.DE $833F 
.DE $8342 
.DE $834D 
,[IE $83S6 
.DE $867B 
.DE $8A4 7 
.DE $8B86 
.DE $A676 
,[IE $804A 
.DE $S035 

JSR ACCESS 
L[IX t O 
LDA MESSAGErX 
BEQ GO.ON 
JSR OUTC HR 
INX 
BPL MORE 

JSR f'ARM 
JSR HEADER 
JSR ZERCK 
JSR F'2SCR 

LD A UFF 
STA *LINf'TRtl 
L.DA *$FE 
STA *LI Nf'TR 

PHA 
AND UFO 
STA UFE 
JSR CRLFSZ 
PL.A 
STA UFE 
AND tSF 
STA *S.ADR 
ASL A 
CLC 
ADC *S,ADR 
TAX 
JSR BLANK 
UIA tUO 
STA *LN.CNT 
SEC 
!3BC *S.A[IR 
TAX 

LDY tO 
LDA ($FE> ,y 
J SR CHKSA[1 
JSR SPACE 
JSR OUTBYT 
JSR INCC MP 
BVS VER.END 
BEQ VER.NXT 

1000 20 S6 BB A2 00 BD EA 10rSA 
:LOOS FO 06 20 47 SA ES 10 F515E 
1010 20 20 82 20 B2 10 20 2Er50 
101S 83 20 9C 82 A5 FF 85 F212C 
1020 A5 FE 85 Fl 48 29 FO 8512B 
1028 FE 20 16 83 6S 85 FE 29rF6 
1030 OF 85 FO OA l S 65 FO AA19B 
1038 20 Cl 10 A9 10 85 FD 3Br05 
1040 E5 FO AA AO 00 Bl FE 20,F3 
1048 DD 82 20 4 2 83 20 FA B2rfl3 
1050 20 B2 S2 70 31 FO 02 B0,6A 
105S 2D CA DO E7 20 25 S3 20r00 
1060 [12 10 A5 FE 85 Fl A5 FFr9F 
1068 85 F2 20 S6 83 BO 3C C6,F1 
1070 FD FO 07 20 16 83 A2 10150 
1078 DO C9 20 4D 83 20 B2 10,BB 
lOSO A9 10 85 FD DO ED 86 FDr 36 
108S 20 BE 82 EO 10 FO 03 E8r61 
1090 10 F6 20 25 83 48 A6 Ffl,lA 
1098 CA FO 0 9 20 42 S3 20 3F, 21 
lOAO S3 4C 9S 10 20 D2 10 6S102 
lOAS 20 7 B S6 18 20 35 80 4c,5c 
lOBO 00 10 20 4D S3 A2 05 20,23 
lOBS C7 10 SA 20 FA S2 20 42,s2 
:LOCO S3 ES EO 10 DO F4 60 E01El 
lOCS 00 FO 06 20 42 83 CA D0156 
l.ODO FA 60 20 3F S3 AO 00 Bl,E3 
10D8 Fl 29 7F C9 20 BO 02 A9,CO 
lOEO 20 20 4 7 BA ca co 10 DOr39 
10ES EE 60 45 6E 74 65 72 20,A5 
10FO 72 61 6E 67 65 20 6C 691A7 
lOFS 6[1 69 74 73 3A 20 oo.BE 

" . \ ~ 

1057- BO 2D 
1059·· CA 
105A- DO E7 

105C 20 25 83 
105F- 20 D2 10 

1062 - A5 FE 
1064- S5 Fl 
1066- A5 FF 
106S- 85 F2 

106A- 20 S6 83 
106D- BO 3C 
:l06F- C6 FD 
1071- FO 07 

107:3- 20 16 83 
1.076- A2 10 
1078- DO C9 

107A- 20 4[1 83 
1070- 20 B2 10 
1080- A9 10 
1082- 85 FD 
1084- [10 ED 

1086- 86 FD 
1088- 20 BE 82 
:LOBB - EO 10 
108D- FO 03 
:LOBF- EB 
1090- 10 F6 

1092- 20 25 83 
1095- 48 

1096- A6 FD 
1098- CA 
1099- FO 09 
109B- 20 42 83 
109E- 20 3F 83 
10A1- 4C 9B 10 

10A4- 2 0 D2 10 
10A7- 68 
lOAS- 20 7B S6 

:LOAB- 18 

:LOAC- 20 35 80 
10AF- 4C 00 10 

10B2- 20 4[1 83 
10B5- A2 05 
10B7- 20 C7 10 
10BA- BA 
10BB- 20 FA 82 
lOBE- 20 42 83 
10Cl- EB 
10C2- EO 10 

0930 
0940 VER.NXT 
0950 
0960 
0970 
09SO 
0990 
1000 
1010 
1020 
1030 
104 0 
1050 BRK.CHK 
1060 
1070 
1080 
1090 
11 00 NXT. LIN 
1110 
1120 
1130 
1140 NXT.F'AG 
1150 
1160 
1170 
1180 
11 S' O 
1200 VER.END 
1210 VER . END! 
1220 
1230 
1240 
1250 
1260 
1270 CHECKOUT 
1280 
1290 
1300 
1310 OUT.1 
1320 
1330 
1340 
1350 
1360 
1370 ouT.2 
1380 
1390 VER.OUT 
1400 
1410 VER.RTS 

E<CS VER, END 
[1EX 
BNE VER.LIN 

JSR OC MCK 
JSR ASCII.OUT 

LDA UFE 
STA *L.INF'TR 
LDA *SFF 
STA *LINPTRtl 

JSR INSTAT 
BCS VER.RTS 
DEC *LN.CNT 
BEQ NXT,F'AG 

JSR CRLFSZ 
LD X UlO 
BNE VER.LIN 

.JSR CRLF 
JSR HEADER 
LDA UlO 
STA *LN.CNT 
BNE NXT.LIN 

STX *LN.CNT 
JSR DECCMF' 
CF'X t$10 
BEQ CHECKOUT 
IN X 
BF'L VER .END! 

JSR OCMCK 
F' HA 

LDX * LN .C NT 
DEX 
E<Ell ouT.2 
JSR SPACE 
JSR SPC2 
JMF' OUT.1 

JSR ASCII, OUT 
F'L.A 
JSR CHKSUM 

CLC 
1420 
1430 
1440 
1450 
1460 

;If ~ou wish to call thi s as 

14 70 
1480 
1490 
1500 
1510 

; a subroutine from RAE• subs titute 
; a n RTS for the following two 
;instructions. 

HEADER 

JSR USRENT 
JMf' VERIF Y 

1520 NXT.N UM 
1530 

JSR CRLF 
LD X t 5 
JSR BLANK 
TXA 
JSR OUTBYT 
JSR SPACE 
IN X 

1540 
15 5 0 
1560 CF'X U10 

SYMf'HYSIS 7!24 



l.OC4- DO F4 
:LOC6- 60 

10C7- EO 00 
10C9- FO 06 
lOCB- 20 42 !33 
:LOCE- CA 
:LOCF- DO FA 
10Dl- 60 

l.0[12- 20 3F B3 
:LOD5- AO 00 
lOD7- Bl Fl 
10D9- 29 7F 
.lODB- C9 20 
lODD- BO 02 
:LODF- A9 20 
10El- 20 47 BA 
10E4- CB 
tOE5- CO 10 
:LOE7- DO EE 
l0E9- 60 

1570 
15BO 
1590 
1600 BLANK 
1610 
16~~0 BLANK! 
1630 
1640 
1650 BLK.RlS 
1660 
16 70 ASCII. OUT 
16BO 
1690 NXT.CHR 
1700 
1710 
1720 
1730 
1740 IS.ASCII 
1750 
1760 
1770 
1780 
1790 

BNE NXT.NUM 
RTS 

CF'X tO 
BEQ BLK.RTS 
JSR SF'ACE 
DEX 
BNE BLANK! 
RTS 

JSR SF'C2 
LDY to 
LDA <LINF'TR>rY 
AND U7F 
CMP 020 
BCS IS.ASCII 
LDA 020 
JSR OUTCHR 
INY 
Cf'Y U10 
BNE NXT.CHR 
RTS 

. , 
• 

l I ... l. 

'· , 1 

,\ 

I • 

tOEA- 45 6E 74 
lOED- 65 72 20 
:LOFO- 72 61 6E 
:LOF3- 67 65 20 
:LOF6-- 6C 69 6[1 
10F9- 69 74 73 
10FC- 3A 20 00 

1BOO MESSAGE .BY 'Enter ran9e limits: / O t 
·~ .,y' . ., =-l . ,~, ., .. . ,.,, 

r·-,"r' 
• I • 

" 
·., . ! 

r ·-r 
1810 .EN 

H~re is an exaffiPle of how ASCII VER can help 
how BAS-1 stores its Prograffis and variables. 

in anal~zin9 
'1, •I "!f I 

FIG. 1 - The LISTir,g ~ 
<MEM SIZE? = 76B) 

10 AA~5 
20 
30 
40 

AAX=5 
AA$='DOGS' 
BB$='' CATS' 

~ ' 

FIG. 2 -· rhe VERify 
+ 

50 CC$=,AA$t' AND '+BB$ 
OK 

E:r1ter rar1ge limits: 
00 01 02 03 04 05 06 07 OB 09 OA OB OC OD OE OF 

0200 00 OA 02 OA 00 41 41 AC 35 00 14 02 14 00 41 41r25 
0210 25 AC 35 00 23 o~ 1E 00 41 41 24 AC 22 44 4f 47,BC 
0220 53 22 00 32 02 28 00 42 42 24 AC 22 43 41 54 53,2E 
0230 22 00 4A 02 32 00 43 43 24 AC 41 41 24 A4 22 20,BO 
0240 41 4E 44 20 22 A4 42 42 24 00 00 00 41 41 83 20,36 
0250 00 00 00 Cl Cl 00 05 00 00 00 41 Cl 04 1[1 02 oo.E2 
0260 00 42 C2 04 2C 02 00 00 43 C3 OD EA 02 00 00 AA.Cl 
0270 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA,61 
0280 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA,01 
0290 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA.Al 
02AO AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AAr41 
02BO AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA,El 
02CO AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AAr81 
02[10 AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA AA,21 
02EO AA AA AA AA AA AA AA AA AA AA 44 4F 47 53 20 41,53 
02FO 4E 44 20 43 41 54 53 44 4F 47 53 20 41 4E 44 20,70 

6[170 

AA,5 AA 
x,5 t AA$,'DOG 
S' 2 < BB$, 'CATS 
' J 2 CC$,AA$$' 
AND '$BB$ AA 

AA AA 
BB , CC J * 

**************** 
**************** 
**************** 
**************** 
**************** 
**************** 
**************** 
**********DOGS A 
ND CATSDOGS AND 
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ZENER DIODE PROTECTION 

The Power connector on the SYM-1 is notched Just the reverse of that on 
the older VIM-1 (Ver 5'atile Ir1terface Module or Monitor; we really Prefer 
that old rlame!), so' natural!~, we aPPlied Powel' to our first SYM-1 with 
reverse PolaritYr durins initial checkout' After the initial Panic• when 
we thousht that both the Power suPPlY and the SYM were dead, we realized 
that the SYM was safe, but that what had saved the SYM had killed th 
Power suPPlY. The 6.2 V Zener diode at CR34 Protects froffi both 
cJvervoltase and rever s e Polarit~. It s failure n1ode is riot to oPen a 
<:ircuit like a fuse, but to short it like the old coPPer Pennies we were 
told 11ever to substitute for burned out fuses. M~ new power suPPlies 
all have OVf' <Over Voltase f'rotection)r current limitinsr therffial 
cut-off, etc.' etc.' but we st-:l.11 third~. it is Sood ir1surance to 
inexpensive 6.2 V Zener$ on all of our KTM~2's. A ~ood location 
C9, by the Power connector. A series fuse to Protect the power 
if the Zener does its Job risht is worth adding, also. 

A PERSONAL INFORMATTON MANAGEME:"NT SYSTEM <PIMS) 

install 
is near 
SUPP'.l~ 

We would like to recoffiffiend for your consideratioffi the book froffi SCELBJ 
Publications, P. O. Box 3133, Milford, CT 06460, bearing the above 
title (contact SCELBI, or your own book or COffiPuter dealer, NOT us'), 
It contains the coffiPlete listing of a BASIC Prosraffi to Provide what the 
title iffiPlies. It w~s written · n TRS - BO Microsoft, but you will have to 
1nodifY 0111!~ two instruc tior1s <easy to do). You will, however, need to 
add a SAVE VARIABLE S/LOAD VARIABLES Patch. One such Patch was Published 
:ir1 an earlier is s •Je~ another is ir1cluded in BBE - 1 an~ BBE-·2, arid still 
i3nother is publi s hed in this issue. 

To load ir1 n1 a ohine lanSl1ases Patches easil~ from BASIC, dun1P them fr dm 
MON's .S2 w ~ th an ID for which ~ou V.~now the ASCII eauivalent, e.s., a 
MON tape duffiP with ~D =41 ~an be read froffi BAS with a LOAD A, etc. Be 
sure to 1 e-ave memo,.~~! 

'The Program• while not the ult~rnate, can easily ~e customized, and 
e :·:tended to fit ~our needs; we added a disk Patch to our version, and 
made a n~Jmber of cor)ver1ier1ce and •co~rnetic• char1ges. Speak.iris o~ 

"tt1eft•, as we were elsewhere in thjs issue, one of our corresPor1dents 
sent us a COPY of PDM S (the [1 is for Data), actu.allY f'IMS b;i ar• alias• 
which he Picked UP on an international Ham Rad~o software e:<cl1anse r1et! 

MONITOR/CASSETTE INTERFERENCE ~·ROBLEMS? 

Jack rown, who ha s loris used a dual cassette sYsten11 or1e fur read, the 
other for wnite. both SYM controlled, reported an interestina Probleffi 
the other day, He reversed the roles of the two recorders• and had 
read/write Pro~leffis for th~ first tiffie, One of the re0prders is ffiU e h 
closer to the video monitor, and he conJectures tt)at the ma~netic fields 
pr·oduced b~ t~1e trans former and/or ~ck. es in the monitor col1ld have been 
the source of the pr·oblem. After this issue has sorfe to Press• we will 
test out a SYM s;isteffi• far f Offi our library of d sk s and taPesr by 
wavins a bulk tape erase n near a recorder, first while recording a Ions 
!i~nch siSnal1 then wl1ile readinS saffie, meanwhile watchir1S the siSr1al on 
a sc1JPe. Wi ll report r·esults nex t issue. 
HOW WE PREPARE FOR F'UBL.r-5HING 

The caffiera - readY coPY for SYM-f'HYSIS is PrePared on a 24K 
s~stem1 and Printed on a decwriter II. The entire cop~ for a 
issue fits on a little more than a single 5 1/4 irrch disk.ette. 
:infornoatior" we Print tr'e dis~. di rectory for that. Part of the 
issue which i s read ~ a s of this date. 

SYM/FQDS 
40 Pase 
P' or ~our 

currerit 

The •:• indicates a RAE filer the ',' a BASIC filer the'&' a hex file• 
etc. Each s~stem (tinY-cr FORTH• FOCAL, etc,) senerates its own file 
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•' 
identif~i11~ cha racter, or wh a t is n1ore common!~ refer red to as its 
exter)sion. FODS permits only single symbol extensior1 s and five 
character file narues. The latter liruit a tion is FOOS' only ruaJor 
weak ness for short-memoried People s uch as ourselves. Weeks later, or 
even only hours later. we find that we ha ve forsotten what the cryptic 
1nnemoni c file names mean! 

DC DIR 2 Content s of SYM-F'HYSIS Issue No. 7 

01 !LOGO 
03 !EDIT 
05 !SUPP 
07 : BELL 
09 : FIX 
11 : FLEX 
:l3 : INDEX 
1.5 : KCS 
:l7 !NEW2 
19 !DSAVE 
21 : FOD1 
23 !VER2 
25 &VER 
27 .VER 
29 !C AS S 
31 : NUMS 
33 !TECO 
;35 : SYM69 
37 !P UB 

0200 0486 01 01 
0200 0740 02 04 
0200 07C4 03 15 
0200 OD57 06 07 
0200 044F 08 11 
0200 048B 09 05 
0200 0410 11 06 
0200 OACO 13 10 
0200 1594 15 16 
0200 OBE9 19 05 
0200 OC70 22 08 
0200 04C6 24 14 
1000 10FE 26 08 
0201 024C 26 13 
0200 0552 27 07 
0200 0362 28 09 
0200 03C4 30 06 
0200 OBEO 3'> 01 
0200 0645 33 13 

NEXT: T34 S06 

AN ALTERNATE BASIC INPUT TECHNIQUE 

02 !MAST 
04 : HELF' 
06 !THEFT 
08 !BASIO 
10 : RAE US 
12 !DISK 
14 !SOFT 
16 !NEW1 
18 !S&L. 
20 : DETEC 
22 : FOD 2 
2 4 : VER1 
26 !VER3 
28 : ZENER 
30 : F'IMS 
32 !WI SNI 
34 , WISNI 
36 !f'UBL.I 

0200 0857 01 07 
0200 09B8 02 15 
0200 OFC3 04 11 
020 0 0844 07 14 
0200 0418 08 16 
0200 OF 6E 0'1 11 
0200 114 3 11 11 
0200 OBF E 14 12 
0200 082A 18 08 
0200 1166 20 09 
0200 OA3B 23 3 
0200 OBF9 25 04 
0200 030C 26 10 
0200 065D 26 14 
0200 0769 27 14 
0200 OEDA 28 1 '> 
0201 OD3A 30 10 
0 200 058[1 33 05 

One of BASIC's basic ( 1 I failins s is its often fru strat inS behaviour 
when the wrons kind, a nd/or nuruber, of data ir1Puts is entered. If the 
<er> is the fir st ~.eY entered, BAS-1 is not ver y forg i v ir1~ ; no 
opportunity for correctins this •boo-boo• i s Provided. l"his is 
especially unfo r t unate when Young children are being taught to use SYM. 

Jeff Wisnia• of Burlington• MA 01803• sent in a Partial solution, whi ch 
did Prevent the program 'abort• ir1 the event of a n initial carriage 
return, but did not Pern1it c haracte r or l ine correctior1. We publish 
essentia ll ~ t1is Prosram below' but with our com ments a nd error 
correction (b ut only before th e <cr> 'I features added. We incl ud ed the 
CONT x, CONT H, and DEL as well as the the '@' a nd th e ·~· used bw 
BAS-1, since these are freQuentlY used ir1 other BASICs. I f ~1o u d(J wi sh 
to abort, use the BREAK kew. You rui sh t also wi s h t o add a CON T C exit, 
since this is used to cause an abort in many BA S IC ssstems. 

Since some users ruisht try to use the ESC key to abort, this s hould 
also be al.lowed for. Don't forS E•t t o send out a t le ast one 'null' to 
the KTM-2/80, bec a use the next character sen t after a n ESC is not 
Printed. 'f hi s caused us lot s of worry in tr y ing to get TECO UP on ou1· 
s Ystem . TECO uses ESC for control PUrPoses, a nd is Pro~rammed to echo 
a •s• in its Place. Not having th e 1 $ 1 s how UP was disconcerting, a nd 
it was a tisht saueeze to set in the five bytes necessary t o ec ho both 
a null and the '$', TECO was oriBinallY desiSned for I/0 devices which 
isnored ESC. While YOU are Polishins UP the foll o wins Prograffi• YOU 
rui Sht wish to h ave CONT H echo a SF'ACE ($201 a nd ano ther CO NT H ($081 
to clean UP the screen as YOLI correct your errors. Also, the 'I1EL 1 or 
'DELETE' key C$ 7F> should echo a 1

\
1 as i s cus ton1ar Y in ma n Y sys tems. 

A ruore elaborate echo sc herue is the followins: With the fir st 'DEL' 
echo the '\' and the deleted character. With followin S 'DEL's echo 
onlY the deleted c harac ter. With th e first rePl ac eruent character • echo 
the '\' first, an d then the new character. 
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·rhis form of inPut is par ti c ularlY useful ir1 certain aPP lica tions1 
where the data stream ma Y inc lud e comn1as and uuotes1 s ince s trings 
containinS comm as nee d not be delimited by ouotes' and ouotes do 
confuse BASIC. For exaruPle, BAS - 1 will accePt H. R. 'Lux' Luxenbers as 
43 s tring but n o t 'Lux• Lu xe nberg. In other words, leadin s auotes are 
not accepted , but embedded ouotes are. 

Now that sou know how to enter c on1mas easily as Part of s trin s s, when 
you get a r ound to implement •pJMS' Csee elsewhere in this issl1e), YOU 

can enter a CITY• STATE ZIF' iteru as a sinsle st rinm, with corurua, and 
use the corurua as a deliruiter to indica te the start of the STATE ZIF' 
part o f the iteru for SOR T purposes• while still permittinm the iteru to 
be printed on a s ins le line. 

A good Programmer, whose Pr o ~ r a n1 s are intended to be used bY novices, 
should make every effort to •idiot -P roof' his Prosrams, i. e ., he should 
a nti cipate errors in inPL1t Protocol, and suard against them. Jack. 
{3ierYic's newest prosran1s a re be a ut ifull y hun1 a n-· factored ir1 tt1is 
y•esPect, an d are well wor th studsin S for this feature alone. 

100 REM 
110 
120 
130 REM 
140 REM 
150 REM 
160 
170 
180 F'RINT 
190 
200 REM 
210 

WISNIA/L.UX AL.MOST 'IDIOT-f'ROciF' BASIC INPUT SUBROUTINE 

THE ONLY WAY TO GET OUT OF THIS PROGRAM SHORT OF 
RESE T , OR POWER DOWN, OR OTHER DRASTIC MEASURES 
IS WITH THE BREAK KEY. 

•Enter a r1y s tring of letter s , numbers, or sYmbols •••••••• •; 

Now ~o where the ac tior1 is!! 1 ! ! 

220 GOS UB 580 
2:30 
240 REM 
250 REM 
260 REM 
270 
WO REM 
290 REM 
300 REM 
310 REM 
320 REM 
330 REM 
340 

YoL1r st rir1 S maY c ontain lower case' commas1 ouotes' 
line feeds, etc., in fact any cha r acte r excePt the 
specia l ones tested for below. 

ACTUALLY, THERE I S ANOTHER WAY TO GET OUT OF THIS 
WITHOUT US ING THE BREAK KEYi THE F'ROGRAM WILL 
HALT ITSEL.P WITH A BRK AFTER EITHER THE MAXIMUM 
STRI NG S IZE LIMIT 1255 BYTES! I S EXCEEDED OR THE 
'GARBAGE' GENERATED BY THE STRING CONCATENATIONS 
CAUSES YOU TO RUN OUT OF MEMORY. 

350 
360 
370 
3fJO 
390 

REM IT MIGHT BE WORTHWHILE TO ADD BOTH A CONTROL C 
REM AND AN ESCAPE EXIT. 

PRINT!f'RIN T! PRINT 'T he s tring wou entered was! ' At 
400 
410 REM 
420 REM 
430 REM 
440 

Your s trins rna~ be a pure numeric and YOU 
can check the nun1ber asa inst range limits 
before accepting it, if desired. 

A=VAL<Atl 
PRINT 'l"he numeric v a lue of ~our strins was:• A 

REM Contir1ue till wou are cor1vinced it work s , or 

4~\0 

460 
470 
480 
490 
500 

REM till YOU se t tired. Exit (to BASIC) with BREAK . 

510 f'RINT!GOTO 180 
520 
5~rn REM 
540 REM 

Here i s the ma in s how. Above i s onl~ a 
s imPle te s t Pr osram. SY M-f'HYSIS 7!28 



550 
560 REM 
570 
580 Al='' 
590 
600 REM 
610 REM 
620 REM 
630 REM 
640 REM 
650 

Start out with an empt y string. 

lhen go set the <~hara1~ters to fill sour strir1g! 
-30120 is $8A58o INTCHRo which accept s lower ca s e• 
b~Passes INVE:c, so that this Prosraffi will work ever1 
with a Terminal Control Patch to BASIC. Don't use 
INCHR here' 

' I 

660 REM 
670 REM 
680 REM 
690 REM 
700 

The orres' con1Plen1er1t of the ·~otter1• ch a ra o ter i s 'saved' 
by INTCHR to SOOF9 <examine the MON listing), Becaus e of 
a BAS-1 bug, the value returned ir1 X is SibberisH. 
AnswaY• do as MON does. AND tl7F to clear ~ he ParitB bit. 

710 X=USRC-30120,0J:Y=127 AND NOT PEEK<249l 
720 
730 REM 
740 REM 

First, of course, n1a~.e sure each character i s not 
one reouirir1g •special' handlins •. ••••• 

750 
760 
770 
780 
790 
800 
810 

REM Check for <er>• but NOT as the first element. 

IF Y=13 AND LEN<ASJ<>O THEN RETURN 

REM Don't accept an initial <: er > . 

820 IF Y=13 THEN GOlO 1020 
830 
840 REM Check for ''"'H'' · ... - , or 'DELETE' 
850 
860 IF Y=8 OR Y=95 OR Y ~ 127 THEN GOTO 980 
870 
880 
890 
900 
910 

REM Check for ·-x · or 'at symbol ' 

IF Y=24 OR Y=64 lHEN GOTO 1020 

920 REM The character should be accepted 
930 
940 AS=AS+CHRS<Yl!GOTO 710 
950 
960 
970 
980 
990 

REM Delete the last character accepted 

IF LENCASl•>O THEN Al=LEFTICAloLENCASJ - ll!GOTO 

1000 REM In case of an emPts strin~, come here•••+• 
1010 : 
1020 F'RINT ! f'RINl TrY again''!GOTD180 

IHE SYM-1/68 AND SYM-1/69 

!i~1nertek s~stems CorPoratior1 recentl~ ar1nounced the arrival o~ two new 
meffibers of the SYM-1 family, One• the SYM - 1/680 is 6800 ba s edi the 
second. the SYM-1/69 is 6809 based. Also available• are conversion kits 
for our existin! SYM-ls. The kits include the microProcessor chiP• an 
i~daPtor socket, and a r1ew monitor chip. We understand the ver sa tilit!) 
1Jf SUPERMON was retained in the new monitors. 

While the 6800 leaves us cold• because we Prefer the 6502's Y- Register 
to the 6800's B-Reaister. the 6809 is another storw. For met the added 
speed of its 16 bit multiPlicationi its re a l Power is in the PAIR of 16 
bit index remisters• and the PAIR of 16 bit stack Pointers Cone for the 
!5~steffi' the other for ttie l1ser). There is also an 8 bit [1irect F·ase 
Register' so tl1at instead of beir1S limited to the special Zero Pa~e 
addressing modes• ANY page maY be selected for the sRecial addressind 
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ffiodes. If it is not obvious land it really shouldn't be'>• let us Point 
out that these added features of the 6809 permit the writing of Position 
independent code. If ~ou have forsotten a few lir1es of i=ode, or want to 
rearrange subroutines, Just use the Blo0k Move <.B)i no r1eed to 
reassemble, or use a relocatir1g loader or Prosram. What a lot of Power, 
there• What a 'well-stacked' system• 

One of the best reviews we have seen on the 6809 is in the March• 1981 
issue of BYl'E (both this arid the FebPuary issue are worthwhile reading 
for SYMmers), in the article 'What ' s in Radio Sh a ck' s Color Computer?' 
<Yes, that's correct!), bY Arens, Browne, and Scales. The article also 
covers the capabilities of the MC6847 <Color) Video Di s PlaY Generator• 
as used in the SYM ColorMate• by Turpin. 

A really strong argument for the 6809 <which supports 6800 code) is that 
the 6800 family is compatible with the FLEX DOS, and there is a lot of 
areal software available out there. FLEX is to the 6800 world what CP / M 
is to the 80 x x / Z80 universe' and ~hat does not exist for the 6502 
community. 

The SYM-1/69 wi~l· of course. be needin! the eouivalent of a RAE-1/69 
(and1 less imPortantly, a BAS-·1/69) to complete the s ssten1' if we are to 
use it to it s fullest capabilities . · We will be evalu a ti~g the SYM-1 / 69 
durin~ the next ouarter1 and report in Issue No. 8. 

If, after You evaluate the 6809 feature s • You 
!iSC for additional tecl1nical information, 
delivery in ormation. 

are interested, contact 
and the SUG for Prices a nd 

l'HREE STA'TISTICAL BASIC Pr~DGRAMS 

Pr·of. Hush E. €riswe11, Pssc/1olos~ DePart~ent, East Tenr1essee State 
UniversiY• Johnson C1tY• lN 37614, whose BASIC Data Save and Lo a d 
PJ'oSram aPPe~rs el s ewhere in this issue, sent us the following note arid 
Prosrams. We ~ubllsh them as received. lncider1tall~, several former 
Ps~cho l o.i:!~ Inst r•Jcto r·s are now t f! achi n!.:1 courses in Computer Sci er1ce a t 
(; alifornia State, Chica, as a result of having ~o ·tten •turr1ed-or1' b~ 
micros. 

•rf YOU want to Set some PS~(~l1ologists 

intere s ted in n1icrocon1Puters' show then1 the s e 
three Analysis of Variance Prosrams. Tl1e~1 are 
used a lot ir1 the behavioural sciences ; 
erob a blY not in PhYs i cs. Sarr~ the~ a rer1 ' t 
commented, but someorie ex ~ erienced in 
st•tistics should have no trouble using them.' 

REM THIS IS A ONE WAY ANALYSIS OF VARIANCE ALSO CALLED A 
2 REM SIMPLE RANDOMIZED NDVA, IT RUNS IN 4K. 
5 L=O!M=O 
10 DIM BC6J,CIL2 J,DC6J,EC12l 
20 T=O!TS=O 
30 INF'Ul"t OF TESTS?' ;NT!f'RINJ NT 
40 INF'UT't DF S8 'iNS:PRINTNS 
45 f'RINT'ENTER DATA BY SUBJECTS' 
~iO FOR I=l TONS 
60 FOR .1 =1TONT 
70 PRINT I;Ji I ' 

80 INPUT L!PRINT L l 
90 E<CJJ=BCJJ+L 
100 CC I l=C< I l+L 
110 DCJl=D<Jl+<L*Ll 
120 ECIJ=Etll+CL*~ l 
130 l'=T+L .. 

140 
150 
160 
170 
180 
1 <JO 
'2 0 
210 
21.1 
21 2 
213 
21 ~-:; 
220 
240 

TS=TS+CL*Ll 
NEXT J 
NEXT I 
FOR l=lTONT 
f'R'.C NT' ME.AN'; I;' = ' ; BC I l /NS 
NEXT I 
FOR I=lTONT 
U=<BCil*BCill/NS 
V=<DCIJ-Ul/ NS-11 
V=SQRCVl 
V=V/Slll~ <NS) 
PR1NT'SEM'ili'=';V 
NEXT I 
T=<l*l'l/CNS*NT> 
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250 

260 
270 
280 

TS=TS-T 
L=O 
FOR I= lTONT 
L=L+ <B<I>*B(l)) 
NEXT I 

290 L=(L / NS>-T 
300 FOR I= lTON S 
310 M=Mt <C< I>*C<I>> 
320 NEXT I 
330 M=CM / NT>-T 
340 N=TS-L 
350 PRIN T'SS<TOT)='iTSi'SS<TR>='iLi' SS <SS> = 'iMi'SS<ER>='iN 
360 O=NS*NT-1 
370 P=NT-1 
380 0 =0 - P 
390 PRIN T 'DF<TR> = 'iP,'DFCER>='iO 
400 L=L/P 
410 N=N /O 
420 PRIN T 'MS<TR )= 'iL, ' MS <ER)='iN 
430 PRIN T" F(';p;•,•;o;•)='iL / N 
440 R=SQRC<2*N>IN S> 
450 PRIN T 'CRITICAL DIFFERENCE = 'iRi' TI ME S T('iOi')' 

1 REM THIS IS A CORRELATED ONE WAY ANOVA OR TRE AT MENT BY 
2 REM SUBJECTS DE S IGN. IT AL SO SHOULD RUN IN 4K. 
5 L=O: M=O 
10 DIM B(5),C(1 2l oD(5)oE<12) 
20 T=O! TS=O 
30 INPU T't OF TESTS?'iNT!PRINT 
40 INPUT't OF SS'i NS!PR INTN S 
50 FOR I=lTONS 
60 FOR J=lTONT 
70 PRIN T IiJi 
80 INPUT L!PRINT L 
90 B(J)=BCJ>+L 
100 C<I>=CCI>+L 
110 D<J>=D(J)tCL*L> 
120 ECIJ=E<I>+<L*LI 
130 T=TtL 
140 TS=TS+<L*LI 
150 NEXT J 
160 NEXT I 
170 FOR I =l TONT 
180 PRINT'MEAN'ili' = 'iB(Il /NS 
190 NEXT I 
200 FOR I=lTONT 
210 U=< B<I>* B( l) )/NS 

NT 

21 1 
2j.2 
213 
215 
220 
240 
250 
?~·~ _J.J 

260 
270 
280 
290 
300 
3 10 
320 
330 
340 

V=CD<Il-U) /C NS-11 
V= SQRCV) 
V=V/SQRCNS) 
PRINT'SEM'iii'='iV 
NEXT I 
T=<T*Tl /C NS* NT) 
TS=TS - T 
L=O 
FOR I = lTONT 
L=L+<B<I>*B(I)l 
NEXT I 
L=(L / NSl - T 
FOR I =l TONS 
M=Mt<C<I >*C< I>> 
NE XT I 
M=CM / NT l-T 
N=TS-L - M 

350 PRINT'SS<TOT)='iTSi'SS(TR> = 'ili' SSCSSl= 'iMi' SSC ER) = 'iN 
360 O=NS*NT-1 
370 P=N T- 1 
380 O=O-P-CNS-1) 
390 PRINT'DFCTRl='iPo'DF<ERl='iO 
400 L=L /P 
410 N=N/ O 
420 PRINT'MS<TR)=';L,'MS<ERl='iN 
430 PRINT'F(•;p;•,•;o;•)='iL/N 
440 R=SQRC<2*Nl/NS> 
450 PRINT 'CRIT ICAL DIFFERENCE =' iRi'TIMES T <'iOi')' 
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REM THIS IS A TWO WAY OR A X B ANOVA. IT USE D TO RUN IN 4K BUT 

2 RE M I ADDED SOME PRINT ST ATEMENT S TO MAKE IT EASIER TO USE SO 
3 REM IT MIGH T TAKE MORE SPACE , 
10 DIM X<5 o8), XS(5 , 8l 
20 T•O! TS=O 
30 PRINT ' t OF COLUMNS' 
40 INPUT NR 
50 PRINT't OF ROWS' 
60 INPUT NC 
70 PRIN T't OF SS/CELL' 
80 INPUT NS 
85 PRINT'ENTER DATA BY ROWS---) ' 
90 FOR J=lTONR 
100 FOR K=lTONC 
11 0 FOR I=lTONS 
115 PRINT'ENTER S( ' ili') ROW <'i Ki ') COLL.('iJi')' 
120 INPUT N 
13 0 XCJ,KJ=XCJoK>+N 
140 XSCJ , Kl=XS<J , Kl+N*N 
150 T=T+N 
160 TS=TS+N*N 
170 PRINT'X( 1 ;1;•,•;j;•,•;K;'~';N 

180 NEXT I 
190 NEXT K 
200 NEXT J 
20 1 PRINT'IF YOU WANT HARD COPY TYPE Y OTHERWI SE TYPE N' 
202 INP UT TWS 
203 IF TWS <> 'Y' GO T0 210 
204 TW=USR<&'lCFD',&'0000') 
210 FOR J=lTONR 
220 FOR K= lTON C 
230 M=X(J ,K) /NS 
240 V=<<XSCJoKl-C(X(J,K>*XCJ ,K )l/NS)l/C NS- 1>> 
250 SE=SQR(V) 
260 ME =S E/CSQRCNS)) 
270 PRINT'MEANC';J;•,•;K;'>='iM;'SEM=';ME 
280 NEXT K 
290 NE XT J 
300 C=CT*Tl/C NR*N C*NS> 
3 10 ST=TS-C 
320 T=O ! TS=O 
330 FOR K=lTONC 
340 FOR J=lTONR 
350 T=T+ X< JoK > 
360 NEXT J 
3 70 TS=TS+<T*T) 
380 T=O 
390 NEXT K 
400 SC= I TS/CNS*NR>> -C 
410 T=O!TS=O 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 

FOR J=lTONR 
FOR K=lTO NC 
T=T+XCJ ,K l 
NEXT K 
TS=TS+<T•T> 
T=O 
NEXT J 
SR=< TS/CNS*NC>>-C 
TS=O 
FOR J=lTONR 
FOR K=lTONC 
TS=TStCXCJoKl*X(J,K)) 
NEXT K 
NEXT J 

560 SI=C TS/ NS> -C-SC-SR 
561 SE=ST-CSi t SRtSC) 
565 PRINT'SSCTOT>='iST 
570 PRINT'SSCRO WS=';SR 
580 PRINT'SSCCOLL>='iSC 
590 PRINT'SSCRXC) =' iSI 
600 PRINT' SSCE RROR) = 'iSE 
610 DE=CNS*NC*NR> -1 
620 DR=NR-1 
630 DC= NC - 1 
640 DI=DR*DC 
650 DE =D E-C DR+D C+DI> 
670 SR=SR/ DR 
680 SC=SC/ DC 
690 S I=SI/DI 
700 SE=SE/ DE 
701 PRINT 
710 PRINT'MSCR>=';SRo'DF='iDR 
720 PRINT'MSCC)='; s c.·DF=';Dc 
725 PRINT'MSCRXC>='iSI•'DF='iDI 
730 
731 
740 
750 
760 
770 

PRINT'MSIERRl='iSE,'DF='iDE 
PRINT ' 
PRINT'FCROW) =' iSR/SE•'DF = 'iDR ' o'iDE 
PRINT'FCCOL)=•;sc/SEo'DF='iDCi'•'iDE 
PRINT 'FCRXC>= 'i SI/SEo'DF='iDii','iDE 
TW=USRCl'1EC7'o&'0000') 
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MORE FROM JACK GIERYIC 
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As has becoIDe his custoID1 Jack sent in alIDost enoush IDaterial to fill a 
coIDPlete issue1 and we had to Pick and chose the o ne article below as 
being of most Sener a l interest. First, let us comn1ent on one maJor 
chanse we have observed ir1 Jac~.'s ppogramn11ns t~le, arid then describe 
the Programs we didn't have roon1 for. 

In soIDe of Jack's earlier ProSraIDs the beauty of his sraPhjcs and the 
continuity of his SaIDes could be destroYed if the u s er entered the 
wrong n1Jn1ber and/or t~Pe of inPuts, a r1u~erical ntry whi ch exceeded 
the allowable ranse, or a too hasty carriase return. All of us h ave 
l1ad troubles wit~1 this, we 're sure' and ar1 a rticle elsewhere in this 
issue shows one wa~ to s olve this Proble1r1. 

Jack's newest Progran1s are now nearl~ uncrashable; the 
means we did our ver~ best to crash them, and failed. 
what the French call an 'idiot-savant' to find a way, 

'nearly• merely 
It IDiSht reauire 
So now1 the only 

way we can make an error is by actual!~ enterir1g incorrect values, 
based on our own wron ~ decisions. The onl~ wa~ aro und that is to let 
the coIDPuter do all of our thinking for us. But then, there would be 
no Sames for us to Play! 

>>>K IM-2 CHARACTER GENERATOR PROGRAMMER <<< 
fhe character Senerator ROMCs) in the KTM -2 and KTM-2/BO Ca ll are 
identical) a re directly replaceable with 2716s, Jack has written a 
coIDPan1on ProsraID to so with his earlier EPROM Burner ProsraID which 
Per IDits custornizins the character set to Your needs, We wish we could 
sho w you, in Prir1t, the appeara nce of the disPla~ screen during the 
p1·ocess. The user· car1 d1sPlaY any existir1g character, upper or lower 
c~ase' alPhanume1·ic or graphic, or, direct or reve se. The c haracter 
appears on the sc reen in a l arge format, and a c ur sor can be n1oved 
around, onlY within the bounds of the disPlaY1 with the U1 D1 L1 and R 
~ . eYs. Pi:-:els can be turr1ed on with N and off with ~. 

W~1en YOU are throu~h with Your design the data may be immediately 
EPROMn1ed, or taPed for rePlaY at a more conve nier1t time. We have never 
seen a better •human-factored' Program, arid this is the very first 
p1·ograrn we have ever seen which we didn't feel we cou ld in1Prove! 

(Jur use of tf1is progra1h to date has been n1inin1al, since we have not Yet 
l1itd the time to design the 'ideal' SraPhics set. We didr however 
n1odifY the cursed blinking cursor fron1 that annoying 8x8 rectangle to a 
ffiodest sinsle dot in the lowest row of the charac ter IDatrix. This 
creates less of a di!;turbing appearance in a graphics disPlaY. We did 
th :is for two of our tern11r1als. Jean didn't lik e the rectar1gle because 
it was too big, and didn't like the dot1 either1 because it was too 
small ! She now has her own tern1ir1al with an •underline• for the cursor. 
Looks sreat! 

One of our student s has rePlaced the BraPhcs SYIDbols with the Farsi 
<Persian) alphabet. Like Arabic• Hebrew• and other ~id-east lanBuases1 
Farsi is written froID risht to l eft, a nd it is very intrisuins to watch 
his Programs ask for Cn1Jrueri c) inP•Jts in Farsi. Arabic nun1erals, even 
:in the nrid-ea s t are still writter1 left to rigl1t, so no Problem, there. 
He ~1as riot yet written a r1Y Progran1 s asking for Farsi inPut strings! 

-~> HIGH RES LASER GUN <<< 
"This lK n1achir1e lar,gua~e Program Presents the user with 8 tarsets 
travel1ns across the disPlaY created by MTU 's SK Visible MeIDorY1 and a 
moveable 1 laser 1 g~Jr). Gun Position1ns and fir e control is via the hex 
l ~e!~Pad on the SYMr or a supplementary ke~ Pad, whose design Jack 
describes. Sound effects are Provided by General I n struIDents' 
ProsrarnIDable So und Generator <see below), This is a fascinating 
Program, instructive ir1 that it shows how the •arcade' tYPe ga me s may 
be Prosrammed, but it does reat1ire the MTU board fon it s use. 
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******************************* 
* * * AY-3-8910 /89 12 DEMONSTRATOR * 
* * ******************************* 

This Packase Provides a si mPle means of e>:ercising the ft1nctions 
c>n Ger)eral Instrument 's AY-3-8910/8912 Progran1mab1e Sound Ger1erator. 
This will Provide the user with a better understanding of the PSG's 
·functions and caAabi1ities • 

6K Memory 
BASIC 

l 

Keyboard terIDinal with at least 40 characters 
Per line and at least 24 lines 

AY-3-8912 wired Per Table 1 

This Packaae interfaces the PSG by IDean5 of the two Ports on the 
APPlicat · on <Al connector althoush the PSG could be IDeIDory IDaPPed. It 
is also assumed the user has a cop~ of the PSG 's data manual and is 
thorou~hlY f a miliar· witl1 its cor1tents. l"his Pack a ge onlY Provides eas~ 
hands-on experience with the f'SG. It is assumed the L1ser urrderstands 
the PSG's resister org~nization. 

"fhe PSG neouires a B1 ir1i n1al amount of handw a re. It is desisned to 
operate under comPut~r software control, thereby Providing a hiStl degy•ee 
of versa tilit~ witt1out the need to reconfiSure any hardware connected 
·to the PSG. Thi s means a sins le f'SG can Provide a wide range of so Ltn d 
effects and tones for· an~ number of Prosrams as each Prosram has its 
own softwa re to drive the PSG. 

PROGRAM OPERATION: Los on to BASI D with at lea s t 6144 bytes free. 
E~nter the co mn~ r1d RUN , l"he Program asks ~he user if thi s is being run 
cm a K"T'M- '2/BO ke,<board. A Y or N response is sufficient. Do not hit 
the RETURN key, If Y is entered then the ProsraID autoIDat~eallY uses 
cursor Positioning a nd other KTM -2/BO features to Provide a disPlaY 
~ii mil ar to Fi s ure 1. If N is entered, t he ProSram will pause for a 
second or two a nd ther) Provide a disPla~ Per Fisure 2. 

The NEXT OPERATION NUMBER ca n be any of the followins: 
1, 2 or 3 - This number represents th ~e lected channel. 

l "his will Perruit c han ge to one of the fltnctions 
CFremuencY1 Tone1 Noise or AIDPlitude) of the 
selected channel. 

4 PerID~t s chanse to the NOfSE PERIOD 
5 - PerIDits cha n se to the ENVELOPE SHAPE/CYCL6 
6 - PerIDits chanse to the ENV~LOPE PERIOD 
T - Pro~ram termination 

Do not hit th e RETUR~ key, 

If 1, 2 or 3 is se l ected then the Prosra ID PrOIDPts the user for an 
ITEM SELECT ION. The four PerIDitted responses are: 

F - Permits a freauency change on the selected channel. 
Th e Pro~ra n1 Prompts the user for a coarse value (0 to 
and then a fine value CO to 255), Hit the RETURN kew 
after each value. 

15) 

N - Pe rmit s noise to be added to the selected channel's tone. 
·rh e Pro~ram PromPts the user for a Y or N. Do riot hit 
the RETURN ~.E'Y, 

T - Per IDits \he selected channel's tone to be turned onCY> or 
offCNl, Do not hit the RETURN key, 

A - PerIDits a ~hanse of the selec ted channel's amplitude. A 
value of 0 to 16 i s PerIDitted, Hit the RETURN key af te r 
the v-al ue is entered, Note a va lue of 16 wi 11 turn the 
aIDPlitude control over to the selected envelope shape/ 
cycle. This valueC16) sets the M bit in the selected 
channel's amplitude resister. SYM-PHYSIS 7:3 4 
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FREQ ICOARSEI 
IFINEI 

NOI SE 
TONE 
AMPLITUDE 

4 NOISE PERIOD 

CH. 1 

5 ENVELOPE SHAPE/CYCLE 

CH. 2 

6 ENVELOPE PERIOD CCOARSEI 
CFINEI 

CH. 3 X R 0 0 
X R 1 0 
X R 2 0 
X R 3 0 
X R 4 0 
X R 5 0 
X R 6 0 
X R 7 63 
X R 8 0 
X R 9 0 
X R 10 0 
X R 11 0 
X R 12 0 
X R 13 0 
X R 14 0 
X R 15 0 

• xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
NEXT OPERATION NUMBER 

••••••••• t •••• t t •• ••••••••••••••• t •••••••• t ••• t ••• t ••••••• 

. 

. 

Fi•ure 1 - KTM-2/BO DISPLAY 

••• t t t t t ••••••••• t •• t t •••• t ••• t. t • ••••••••••••••• • ••• t •• •• 

CH. CH, 

FREl1 I COARSE I 0 
CFINEI 0 

NOISE NO 
TONE NO 
AMPLITUDE 0 

4 NOISE PERIOD 
5 ENVELOPE SHAPE/CYCLE 
6 ENVELOPE 

RO 0 Rl 0 
R4 0 R5 0 
RB 0 R9 0 
R12 0 R1 3 

PERIOD 

R2 0 
R6 0 
R10 0 

0 R14 

I COARSE I 
CFINE> 

R3 0 
R7 63 

R11 0 
0 R15 0 

NE XT OPERATION NUMBER 

0 
0 

NO 
NO 
0 

0 
0 
0 
0 

2 CH, 3 

0 
0 

NO 
NO 
0 

••••••••••••••• t ••• ••••••••••••••••• • ••••••••••••••••••••• 

Figure 2 - GENERAL DISPLAY 

If 4 i s s elected the Proara~ PromPts the user for a new NOI SE PERIOD. 
Va lues from 0 thru 31 a re permitted. Hit t h e RETURN ke y after the 
!5elect ed value is entered. 

I f 5 i s selected the Pro•ram Prompts the user for a new ENVELOPE 
SHAPE /CYC LE. Va lues fro~ 0 thru 15 are Per~itted. Hit the RETURN key 
af ter the selected value is entered. Refer to the PSG Data Manual 
for the various envelope s haPes . 
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If 6 is selected the Pro•ram Prompts the u s er for a new ENVELOPE 
PERIOD. The Pro•ram P r o mpts the use r for a coar s e value CO thru 25 51 
and then a fi n e va lue 10 thru 255), Hit the RETURN key after 
enterin~ each value. 

After e ach operation is comPleted the CRT wi 11 disPl a Y the new PSG 
status Per Fi s ure 1 or 2 a nd a~airi PrOmPt the u s er for the 
NEXT OPERATION NUMBER. 

ITEM 8912 8910 AF'F'LI CA TI ON CAI 
PIN PIN PIN 

•••• • t •••••••• t. t 

GROUND 6 1 1 CAA- 11 
+5 3 40 A CAA- Al 

DA O 28 37 14 CAA- [I ) 

DAl 27 36 4 CAA- 31 
DA 2 26 35 3 CAA- Cl 
DA 3 25 34 2 I AA-1 21 
DA4 24 33 5 CAA- NI 
DA5 23 32 6 CAA-111 

DA 6 22 31 7 CAA- Ml 
DA / 21 30 8 CAA-101 
BC1 20 29 9 CAA- LI 

BC2 19 28 1 CAA- 11 

BDIR 18 27 10 CAA- 91 
AB 17 ,., ~ 

.:.. . ..J 11 CAA- Kl 

NOT A9 2 4 1 CAA- 11 
CLOCK 15 22 FIG. 15 DA TA MANUAL. 
CH, 1 5 4 FIG. 16 DATA MANUAL 
CH, 2 4 3 FIG. 16 DATA MANUAL 
CH. 3 3B FIG, 16 DATA MANUAL 

TABLE 1 - WIR E LIS T CA LL 'AA - ' ANNOTATIONS ADDED BY LUX I 

FOR YOUR CONVENIENCEr SHOULD YOU WISH TO USE VIA t 2 ON THE 
AA CONNECTORr INSTEAD OF VIA t1 ON THE A CONNECTORr THE 
PROPER PI N NUMBERS HAVE BEEN ADDED ABOVE IN PARENTHE SES , 

VIA tl ADDRESSES BEGIN AT 409 60(-245761 
VIA t 2 ADDRE SSES BEGIN AT 4300BC-225281 

ADD 204B TO ALL VIA ADDRESSES IN THE PROGRAM LISTING 
SHOULD YOU MAKE THIS CHANGE 

THE DATA LINES ARE CONNECTED TO THE A-PORT 
THE CO NTROL. LINE S ARE CONNECTED TO THE B- F'ORT 
BCl I S DRI VE N BY PBO 
BC2 IS HELD LOW 
BDIR IS DRIVEN BY PBl 
AB I S DRIVEN BY PB2 
NOT A9 I S HELD LOW 

1 E=2 7:S= 116: Tl=l:T 2=2: T3= 4:N1=8:N2=16:N3 =32 !GOT0100 
2 PRINTCHR$ CE l+' = 'i :R ETURN 
3 PRINTCHR$ CEl+'R'i:RETURN 
4 PRINTCHR$CEl+'G';:RE TU RN 
5 PRINTCHR$CEl+CHR$ C114li!RETURN 
6 PRINTCHR$CE l +CHR$C1 03l i!RETURN 
7 POKE42 579 ,0:GO SUB B:POKE4 2579r1 28:RETURN 
8 Q=USRC -30120,- 11 957,0 l:CH=128-(Q/C-256ll!RETURN 
20 IFK$= ' Y' THENGOSU B2:PRINTCHR$CRE+32l +'Y'iDTi' 
22 POKEAl•RE:P OKEA0r7 :POKEAO,O!POKEAlrDT:POKEAOr6!F'OKEAOr0 
24 RCREl=DT!RETURN 
60 DT =O SYM - F'HY S I S 7 :36 



61 GOSUB7:IFCH=13THENRETURN 
62 IFCH<4BTHEN61 
63 IFCH>57THEN61 

. ,, 
l f \~ 

64 PRINTCHR$CCHJi:DT=DT*10tCH-48:IFDT>WTHENRETURN 
65 GOT061 
lO RE=7:DT=T1tT2tT3tN1tN2tN3:GOSUB20:RETURN 
90 PRINTCHR$CEJt'K'i:RETURN 
100 GOSUB600 
101 PRINT'IS THIS A KTM-2/80? •;:GOSUBB:K$='N':IFCH=89THENK$='Y' 
102 A0=40960:A1=40961:POKE4096217:POKE409631255 
103 IFK$='Y'THENGOSUB7000 
104 DIMRC16J:FORA=1T016:RCA-1J=O:RE=A-1:DT=O:GOSUB20:NEXT 
105 RE=7:DT=63:GOSUB20 
110 IFK$ ()- 'Y'THENGOSUB6000 
112 IFKS='Y'THENGOSUB2:PRINT'1 •;:PRINTCHRSCE1t'J'i:FORA=1T09:NEXT 
120 PRINT'NEXT OPERATION NUMBER •;:IFK$='Y'THENGOSUB90 
122 GOSUBl:IFCH <49THEN122 
123 IFCH=84THENEND 
124 
125 
126 
130 

IFCH >54THEN122 
F'RINTCHR$CCHI I 
A=CH-48:f'OKE25ro:ONAGOSUB200.200.200.3oo.4oo.500 
GOT0110 

200 CL=A:PRINT' CHANNEL 'iA 
202 IFKf <> 'Y'THEN206 
204 GOSUB2:PRINT'2 •; 
206 PRINT'ITEM SELECTION - 'I 
208 GOSUB?:IFCH=B4THENGOSUB 1000:RETURN 
211 
212 
213 
220 
230 
300 
301 
305 
320 
325 
340 
350 
400 
401 
405 
420 
425 
440 
450 
500 
501 
502 
505 
520 
C'"'')C'" 
.J.:.... .J 

540 
542 
545 
550 
560 
570 
590 

IFCH=70THENGOSUB300o:RETURN 
IFCH=65THENGOSUB2000:RETURN 
IFCH=lBTHENGOSUB4000:RETURN 
IFK$ <> 'Y'THEN208 
GOSUB2!PRINT'21'i:GOT0208 
IFKS(>'Y'THENPRINT '' 
PRINT' NOISE PERIOD - NEW VALUE= •; 
W=31:GOSUB60:IFDT <32THEN340 
IFKS<>'Y'THEN300 
GOSUB2:PRINT'1S'l:GOSUB90:POKE25•0:GOT0305 
RE=6:GOSUB20:IFK$='Y'THENGOSUB2:PRINT'+;•;oT;' • 
RETURN 
TFKS<>'Y'THENPRINT'' 
PRINT' ENVELOPE SHAPE/CYCLE - NEW VALUE 
W=15:GOSUB60:IFDT <16THEN440 
IFKS< > "Y'THEN400 

•; 

GOSUB2:PRINT'1[';:GOSUB90:POKE25,o:GOT0405 
RE=13:GOSUB20:IFK$='Y'THENGOSUB2:PRINT',;';DTi' ' 
RETURN 
IFK$ <~ 'Y'THENPRINT'' 
PRINT' ENVELOPE PERIOD CCOARSEJ 
PRINT' NEW VALUE= •;:POKE25•0 
W=255:GOSUB6o:IFDT <256THEN540 
IFK$< > 'Y'THEN500 
GOSUB2!PRINT'1'tCHR$C94Ji:GOSUB90:POKE25,0:GOT0505 
T=DT:IFK$='Y'THENGOSUB2!PRINT'2I'i 
IFKS <> 'Y'THENPRINT'' 
PRINT'CFINEI NEW VALUE= •; 
W=25S:GOSUB6o:IFDT <256THEN590 
IFK$ <> 'Y'THEN542 
GOSUB2:f'RINT'2'tCHRSC94Ji:GOSUB90:POKE25rO:GOT0550 
RE=11:Gosue2o:R E=1 2:DT=T:GOSUB2o:IFKS<>'Y'T HENRETURN 

594 GOSUB2:PRINT'-l'iRC121i' ':GOSUB2:PRINT',i'iRC11J;' ':RETURN 
600 PRINT'':PRINT' JACK BUILT PROGRAMS' 
610 PRINT' AY-3-8910/8912 DEMONSTRATOR':PRINT'':RETURN 
1000 PRlNf'TONE CY OR NJ '; 
1010 GOSUB7!IFCH=89THENPRINT 'Y ES":A=1:GOT01030 

L W 
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1015 
1020 
l.030 
1..040 
1050 
1060 
10?0 
1080 
1090 
2000 
2010 
2020 
2025 
2030 
2040 

2050 
3000 
3001 
3002 
3005 
3020 
3025 
3040 
3042 
3045 
3050 

., 
,,. 

IFCH=78THENPRINT'NO':A=O:GOT01030 
GOT01010 
IFCL=1THENT1 =t:IFA=1THENT1=0 
IFCL=2THENT2=2:)FA=1THENT2=0 
IFCL=3THENT3 =4:IF9=1THENT3=0 
GOSUB70:IFK$ <> 'Y'THENRETURN 
GOSUB2:PRINT' ' 'tCHR$C43tC10SCLIJi 
IFA =lTHENPRINT'YES':RETURN 
PRINT'NO ':RETURN 
IFK$() 'Y'THENf'RINT'' 
PRINT' AMPLITUDE - NEW VALUE = •; 
W=16:GOSUB6o:IFDT<1lTHEN2040 
IFKS <> 'Y'THEN2000 

, I' 

GOSUB2: PR I NT' 2.J' ; : GOSUB90: f'OKE25' 0: GOl02020 
RE=ltCL:GOSUB 20 :IFK$='Y'THENGOSUB2:PRINT'C'tCHR$(43tC10*CLIJIDTi' 

RETURN 
IFKS< > 'Y'THENPRINT'' 
PRINT' FREQUENCY CCOARSEI •;:IFKS<> 'Y'THENPRINT'' 
PRINT' NEW VALUE= •;:POKE25,0 
W=15:GOSUB60:IFDT <16THEN3040 
IF~S<> 'Y'THEN3000 
GOSUB2:PRINT'2R'l:GOSUB90:POKE25,0 :GOT03005 
T=DT!IFK$= 'Y'THENGOSUB2:PRINT'3'tCHR$ C6 111 
IFKS <>'Y'THENPRINT' ' 
PRI T'CFIN ·1 NEW VALUE = •; 
W=255:GOS UB60 ! U=DT:IFU <256T HEN3090 

3060 
3070 
3090 

IFKS<>'Y 'THEN304 2 
GOSUB2:PBINT'3R'l:GOSUB90:POKE25,0:GOT03050 
RE=CCL-1>*2!GOSUB20:RE=CCL-11*2+1: DT=T:GOSUB20:IFKS<~ 

3094 GOSUB2:PRINT't'tCHRSC43tC10*CLIJITI' ":GOSUB2!PRI T'S'tCHR$C43tC1 
O*CLlllUI 

3095 PRINT' ":RETURN 
4000 PRINT'NOIISE (Y PR NJ 'I 
4010 GOSUB7:IFCH=89THENPRINT 'YES'!A=1:GOT04030 
4015 IFCH=78T HENPRINT'NO':A=o:GOT04030 
4020 GOT04010 
4030 IFCL =1 THENN1 m8 !IFA=1THENN1=0 
4040 IFCL =2T HENN 2= 16:IFA=1THENN2=0 
40~io IFCL'= 3THE.NN3=32: IFA =• l THENN3=0 
4060 GOSUB?O:IFK$()'Y'THENRE TURN 
4070 GOSUB2:PRIN~'&'tCHRSC43tClO*CLJJ; 
4080 IFA=1THENPRINT'YES':RETURN 
4090 PRINT'NO ":RETURN 
6000 r' RINT" :PRINT" :F'RINT ' CH. CH, 2 CH. 3' 
6010 PRINT'' :PRINT'f' REQ (COARSE I 'iRC 1 J;' 'iRC 31;' 'IRC51 
6020 PRINT' CFINEJ 'iRCOJI' 'iRC 21i ' 'IRC41 
6030 f'RINT'":f'RINT'NOISE •; 
6032 A=RClJAND8!IFA•8THENPRINT' NO'i!GOT06034 
6033 PR INT' YES' ; 
6034 PRINT' •;:A=RC 7J AND16:IFA=16THENPRINT' NO'l:GOT06036 
603 5 f'R INT' YES'; 
6036 PRINT ' '; :A=•RC71AND32: IFA =32 THENf'RINT' NO' :GOT06040 
6037 PfdNT'YES' 
60 40 PR INT' TONE 
6041 F'RINT"YES'; 
6042 PRINT' •;:A =RC7J AND 2 :1FA =2 THENPRINT' NQ';:GOT06044 
604:5 F'RINT' YES'; 
6044 PRINT' •;:A ~R<7 1AND4:IFA=4THENPRINT' NO':GOT06050 
6045 Pf(INT' YES' 
6050 PRINT'AMF'LI TU DE 'iRCB ll ' 
6060 F' RJNT'4 NOI SE PER.IUD 
6070 PRINT" 5 ~NVELOPE SHAPE /C YCLE 
6080 PRINT'6 ENVE LOPE PERIOD CCOARSEI 

R(9J; ' , 'IRClO J :PRINT" 
RC61 
R < 13 I j,. 
RC 12 I 
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6090 PRINT' IFINEI ';Rllll 
6 100 PRINT'':FORB=1T02:FORA=1T04:PRINT' R'tCHR$147tllB-1>*4ltAli 
6110 PRINTRCA-lt CI B-ll*41J;:NEXTA:PRINT'':NEXTB 
6 120 FORA=1T02!PRINT' R'tCHR$155tAliRl7tAli:NEXT 
6130 FORA=1T02!PRINT' Rl'tCHR$147tAliRC9+Ali:NEXT:PRINT'' 
6140 FORA=1T04lPRINT' R1'tCHR$149tAJ;RC11tAJl:NEXTlPRINT'' 
6199 PRINT''lRETURN 
7000 GOSUB4:PRINTCHR$CElt'H'tCHR$CElt'J"l:FORA=1T010:NEXT 
70 10 FORA=1T078:GOSUB2lPRINT'O'tCHR$1At311tCHR$1Sl:NEXT 
7 020 GOSUB3:S=124:FORA=1T016!GOSUB2:PRINTCHR$CAt311t'Q'tCHR$1SJ:NEXT 
7030 GOSUB5lGOSUB6:FORA=1T016:GOSUB2:PRINTCHR$CAt311t'TR'IA-1:NEXT 
7040 GOSUB2!PRINT' 4CH. 1'!GOSUB2!PRINT' >CH, 2':GOSUB2:PRINT' HCH, 3' 
7050 GOSUB2!PRINT't FREQ CCOARSEl":GOSUB2!PRINT'$ZCFINEl'!GOSUB2:PRINT' 

& NOISE ' 
7060 GOSUB2!PRINT'' TONE'!GOSUB2:PRINT'C AMPLITUDE':GOSUB 2 !PRINT't 4 NO 

ISE PERIOD' 
7080 GOSUB2!PRINT'r 5 ENVELOPE SHAPE / CYCLE":GOSUB2 
7090 PRINT'- 6 ENVELOPE PERIOD ICOAR SEl':GOSUB2!PRINT',31FINEl'!RETURN 

MISCELLANIA 

***ANDREE HOOLANDTS ION4HUlr Leus enstraat 3Ar 9560 Herzeler Belsium 
(see the article on Pase 7:41, sent us a masnificent Package of 
material. including a COPY of ca aso, June 1979, the Bulletin of the 
Belsi an Radio Amateurs Union. This bilinsual Publication included both 
Flemish and French versions of his BASIC Prosram 'QTH - loc a tor', He also 
sent an Enslish version, but our command of written (not spoken!) Frerich 
let u s r ea d the orisinal articler with much Pleasure. I masine wour S YM 
sivi n~ YOU Prompts a nd error ruessage s in French, or whatever l a nsuase 
wou Please ! He included maPs and charts for the European arear which 
s u pported the Prosram beautifully, We sussest interested hams contact 
him for further info, 

*** JACK BROWN has enhanced his BASIC enhancements. He has taken nearly 
a ll o f the soodies from every other Microsoft BASIC a nd made them 
ava ilable to SYM BASIC. These include a real time clockr LISTins with 
Pa~ination Cincludins Prosram NAME and page number on each sheet), 
APPENDr VERIFY (for cassette dump reliability assurance), CHAIN• EXEC 
I to a llow wour Procedure to accept commands from within itself, rather 
tha n hav ins to wait for keyboard inPutsl• etc. He x a rithmetic usinS the 
' $ ' rather than the beastly '& 'XXX X' ' structure i s fully suPPorted. 

Here, extracted from the manual, i s a list of the new co mmands: 

$ 

@HH 
@MM 
@SS 
.APPE ND id 
.AUTO ln1,steP,ln2 
.CAlhorz,vert.charl 
.CALL addrrPl•P2r, 
. CRChorz.vertrcharl 
.CHAIN idrln1, l n2 
. DEL ln1-ln2 
.DR X•~ 

.EDIT lnl 

.EXEC s trins 

.GET variable 

.GOTO expression 

.IN=va lue 

.LIST ln1-ln2 
• LOAD P id 

Prefix for he x numbers 
Returns current clock hour s 
Returns current clock minutes 
Returns current clock seconds 
APPend new Prosram to current Prosr a m 
Enable auto line number PromPtin~ 
Absolute cursor addressins 
Machine lansu a se call 
Relative cursor addressing 
Chain con1mand 
Ranse delete command 
Cassette motor control command 
Edit a prosram line 
Execute co~mand 
Get one kew without echo 
Computed GOTO command 
Set inPut cassette 
List usins Pase parameters 
Load Program from cassette 
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At thi s p91r1t we ' re both rur1nir1 g o l1 t of SPace, a nd 9 ett1ns tired o f 
·t sPi n ~ , s o we' ll Ju s t bur1c h the re s t o f t he n e w comn1 a r1d s to~e tt\er1 wl11le 
remindin 5 You th a t ' i d' ca n be a s t r 1n B• s u c h as '1 98 0 fA X RECORDS' 1 

. LOAD V idl 
lnl 1seP 1flg; 

.LOADB idoaddr; .NU M 
.PRINTOFF; , PRJNTON I 

lnl, s t eP• lt~ 2 1ln .~; .Ol.Jl =va l i 
. PRINTU S ING mas ko exP r l 

:id1 l nl1 l n 2 ; . S AVEV id ; ,sAV EB i d·addr1, a ddr 2 ; . s 1·1ME hr,n1ir11 sec; 
flrf2of3; VERIFY id, 

.P AGE 
.SAVEP 
.TRACE 

WJ1i le the a dditior1 1Jf thes e com n1 a r1d s n1 a k.es S YM - BA S I C non -·tr a n sPort a ble 
to o ther 1h achines 1 the a dd e d Power i s worth it! 

*** NICK VRTIS h as 5 iv e n u s the a o ~ a h ea d to di s tribute hi s ver s ion of 
Tin~ PILo·r fc1r the S YM+ He will be r e wr·1 t1r1 g tt1 e s our c e c od e in RAE ·- 1 
fo1· m ;3t~ a rid we wi l :L b e wo rkin S c lo se ! ~ with l1im to ma k.e the inPut 
1·c1l1 ti n e s more n ea 1· l y •foo l -P roof• (s e e the BASIC ;3 rt1cle c1r1 Pas e /! 2 7 
for wh a t thi s c on ceP t im P l1 es ), SYM 11nY PILOl s h o uld be ava il a ble bY 
I ssue N (Jt 8. RA E sou r ce C(Jde will b e a v a il a ble on c assette <or d i sk !> 
t o Permit e a s~ exPa n s ic)n o r ' c u s t o o1i z a tior1'+ 

*** RAE NOTES No, 3 should be in the mail bw the end of Ma r c h. Note s 
No. 3 will include a COPY of the fir s t f e w p ases of Ca rl Mo s er 's 
orisinal s o u rce 1:ode, written in ASS M/ TE:D Cthe F'El' ver s i o n of RAE: , 
near l y identical) + The s e will g i v e a ll of the p a ge s zero a nd o n e usa~e. 

We will al s o li s t the er1tr !d Po ir1t s fo1· l 1s er available subroutines . In 
s1ddition, a ve r y fas t LABEL.S ORl. pr1Jgr a m' b ~ J. CYR, arid s on1e u s eful 
e r1h a nceme n ·Ls to SWP -- 1, b s Tom Getty s , will be SOllrce - li s ted. Pl ease 
r1 ote1 of c olJr s e' tt1 a t the set of RAE Note s i s avail a ble onl ~ t o tho s e 
who Purchi3S ed their RAE:- 1 or RAE:- 112 directl~ froffi u s , or who Pur c h as ed 
the RAE Note s seP a r ate l ~ . If YOU dor1 ' t receive ~ our COP Y of RAE: Note s 
No . 3 b~ 15 AP ril 1 98 1r P leas e let u s kr1ow. 

*** DICK TURPIN sent u s a COPY of the first i ssue of the Co lorM a te 
Newsletter tie i s Publishing for ll Sers of the Co l o rM a t e Co lor Gr·aphics 
Board for the SYM. We we re ver~ ffiuch irnP ress ed a nd t1·L1l s P l ea~~e d to s ee 
this level of S UPP<JY' t f1J r a p roduct. Would that other v e ndor s c ould do 
likewi se ' 

We were very s liSl1tl Y d1 s 2 PPointed wh e n we fir s t in s t a ll e d ou1· bo a rd to 
find that th e co l or re so lution wa s not uu1te UP to th a t of the APP l e II 
by a f actor of two . Aft e r readins the s pecs on the Motorola 684 7 VDG 
chip, we re s i s n e d Olrrselve s to tt1i s , re a so r) i n s th a t the highe s t 
y·esolution mode 1· e u~Jired 6K of dedicated RAM, a nd we or1l ~ had 4K 
avai l a ble. Di ck 11 o w tell s us that in a f e w ffi onth s he will have an 
a daptor board avail a ble to mount on th e ColorMate. which will fool it 
into thinkin s that t he a v a il a ble 4K i s r e all y 6K, s o th a t the full 
r eso luti on of 2 5 6 >: 192 be c ome s avai l abl e . He has sev e r a l other r1ew 
Product s a lmost re a d y t o a nnour1ce. We will report or1 th e se as s oon as 
we have h ad a chanc e to ev a luate them. 

*** BOB MYERS asks us to re min d you that the cost for the uPSrade kit to 
convert the KTM -2 to a KTM-2/80 costs $65 for th e two main ROM chiPS• or 
$8 5 for all chips a n d all necessar~ sockets, Postage Paid a r1 ~ where1 full 
instructions included. See Iss1Je 1, back PaSe for his a ddre s s. 

*** WELLr THAT is all we have space for! We already have some very 
excitins mate ri a l for the next i ssue, but n o roo m to tell wou about it 
t1ere . Th a nk s to a l l wh ose material we could not set into this i s sue; we 
will, however, a s is our custom, make individl1al copie s a v a ilable to 
peoPle who ask fo r infor rn aion on those topics wl1ich YO l tr arti c l e s cover • 
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