
























BEHAVIORAL SCIENCES RESEARCH APPLICATIONS 

Here is • letter we felt "•• .... 11 "orth "ith all 8Yl1111@rs! 

College of Physicians & Surgeons of Columbia University I New York, N. Y. 10032 

DEPARTMENT OF PSY CHIAT RY 

Dr. H. R. Luxenberg 
SYM Users ' Group 
P .O. Box 315 
Chico, CA 95297 

Dear Dr. Luxenbe rg : 

722West 168th Stre e t 

January 6 , 19 82 
Box 124 Psychology Department 
Neurolog i cal Ins t i t ute 
710 W. 16 8 t h Stree t 
New York, NY 1003 2 
Telephone - 212-694-22 14 

Other SYM-1 users who are beha vioral resea rcher s wi l l be inter­
ested to know that in our laboratory we have develope d a group o f 
prog rams f or the 8-K SYM which present v arious kinds o f visua l and 
auditory stimuli on a CRT [or earphones in the case of aud i tory 
stimuli] and measure, store, and perform statistical ana lysis on 
subjects' manual reaction times (in mil li seconds) t o t hose s t imuli . 
Stimuli are pre sented laterally; t hat is, to subjec ts ' le ft and right 
v isual fields [ears], as well as presented centrally [binaurally ], in 
different conditions. The timing portion of these p r ograms i s written 
in assembly language. Programs for presentation of s t i mul i and for 
s t atistical a nalysis of reaction times are written i n BASIC. 

For the v isual reaction-time exper iments, the s t i mulus consists 
of a dot po sitioned about 10° to the r i ght or left o f a c e n tra l fix ­
ation dot, or pos i tioned in the center . The dot sta ys o n f o r less 
than 180 mill i s econds . In another experiment we present a lphabet 
letters to left and right visual fields f or a b r i e f pe riod and record 
subject reaction times . For the auditory exper i ments we a r e using 
the TI SN76488N complex sound generator c hip to present s imple tones 
(monaurally and binaurally in different conditions) through e a rphones . 

The reaction t ime button is affi xe d directly to t he SYM. A 
s e cond button, operated by the experimenter, allows the e xperime nter 
to scratch "bad" subject response s (espe cially anticipatory r e spo nses) . 

In another ongoing project we are a ttempting to send our SYM­
collected data over the phone lines to a nother, mainfr a me c omputer 
for large-scale statistical analyses . At present, this r e ma i ns the 
ult i mate Chinese (software) puzzle! We will inform you i f we e ver 
solve it! 

Our laboratory is directed by myself and Rita G. Rudel, Ph.D. 
The programs a nd hardware modi fications were made by Mr. J a ck Harris. 
We feel we have only begun to scratch the surface of SYM-1 capabilities 
f or driving sophisticated experimental a nd clinical diagnost i c psycho­
logical procedures. We invite other behavioral researcher s interested 
i n learning more about our p rograms o r e xchanging ide a s to c on t ac t 
us. 

MB : ms 

Since r e l y , /} 

Melinda Broman , Ph . D. 
Assistant Clin i c a l Professor 

of Medical Psychology 

SYl'l-PHYS IS Uh 2:5 

0010 
0020 
0030 
0040 
0 050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0 130 
0140 
0150 
0160 
0 170 
0 180 
0190 
0200 
021(1 
022£1 
0230 
0240 
025(1 
0260 
0270 
0280 
029(1 
0300 
0310 
0320 
033(1 
0340 
0350 
0360 
037(1 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
045(1 
0460 
0470 
0480 
0490 
0500 
0510 

F000 - 20 0C F 0 0520 
FC103 - 4C E.D DE 0530 
F006- 20 0C F0 0540 
F009 - 4C 7E C2 0550 
F£10C- 20 86 :38 0560 
FOOF- A9 2[> 0570 

F01 1- SD 61 A6 0580 
F£114- A9 F0 059(1 
F016- 8D 62 A6 0600 
F01 9 - A9 E.8 13610 
F01B- 85 C4 13620 
F01D- A9 F7 0630 
F01F- 85 C5 0640 
F02 1- A9 00 0650 

·t ·t· 
t"t't A CHRISTMAS GIFT' n··t 

tt·t-tt ·t-r-tt"t 
I FOR ALL BASIC I 

*********-********:+::+::+::t::+:*:t::+::t::+::t::t: 
THE ULTIMATE B A S I C PATCH. 

***************************** 
E . DE LE COURT 
AU . DES ERABLES 4 1 
1640 RHODE S.G . 
BELGIUM 
TEL : 2-358 4 8 13 

;WITH IDEAS FROM C.MOSER CS . P. #0) 
;---------------------------------
; TH IS PROGF.:AM ALLOldS TO RECALL ldR ITTnJ L HlE 
;FOR C:ORRECTIOt·J, .. AD[l !TION OF At·N CHR ( S ) 
;W I T H 0 U T THE NEED OF R E T Y P I N G 

THE W H 0 L E L INE 
; IT ALLOl.clS STR I I I LOl·.IER CASE 
; IT ALLOl,15 :t FOR HE>0: t·lUME:ERS 
; ALL OPERATIONS ARE INMEDIATELY UISI BLE 

0 N T H E 5 C R E E N 
; At·l ATTEMPT TO MORE THAt·l 72 CHR I S LOCKED. 
; YOU CAt·l 1.,1R I TE '>'OUR BAS I C PROGAMS l•.I ITH 
;THE T R I A L AND E R R 0 R METHOD 

;EPROM THIS AT :tFl3•3(1 ALClrlG 1.d ITH TRI G AT :tF6C7 
• BA $Hl0(1 OR ELSEl.,IHERE BUT TAf<E CARE 

BASUEC 
TRIGL 
EDFLG 
SAlJE'/ 
INDE'/ 

.MC 

. OS 

.DE 

.DE 

.DE 

.DE 
• DE 

$080(1 

$01 
$C4 
$F5 
:tF6 
:tF7 

; BASIC USES $00 TO :tEF 
BUFFER • DE $100 
MONlo.I • DE $8003 
ACCESS .DE $ 8B86 
RESi·;AF • DE $8188 
INTCHR • DE $8A5E: 

OF THE #:tFO #:tF l REFEREt·JCE :=. 

TOUT • DE $8AA(1 OR OUTPUT ROUTHlE 
CRLF .DE $834D 
TECHO . DE :tA653 
INUEC • DE :tA661 
OUTUEC .DE :tA664 
BASIN .DE $[lE6D 
BASldR • DE $C27E 
; START LINKS 
-----------

BASCLD JSR Sl.dil.JEC START HERE BAS I C COLD 
JMP BASHl 

BASlJRM .TSR SlJil.'EC HERE 1_.1 I TH • G 0 
JMP BASl.IF: 

SldIIJEC JSR ACCESS Sl.J ITCH IJECTORS FOR BASIC 
LDA #L .. HWUT 

STA HKJEC 
LDA #H .· HJPUT 
STA HJUEC+l 
LDA #L .. TRIG HJ 
STA *TRIGL 
LDA #H .. TRIG HJ 
STA * TR I GL+l 
LDA #0 18126 



F023- 85 F7 
F£125- 80 53 A6 
F028- A'3 20 
FC12A- 85 F5 
F02C- 60 

F02D- 6S 
F02E- 68 
F(12F- A4 F7 
F031 - F0 OE 
F033- 24 F5 
FE135- 30 03 
F037- 4C 16 F l 
F (13A- A9 20 
F03C- 85 F5 
F03E- 20 4A F 1 
F(141- 20 5S :3A 
F044- 2'3 7F 

F046- C9 18 
F(148- D0 2 4 
F(14A- C0 00 
F(14C- FO 06 
F04E- 20 4D :33 
F051- 4C 14 Fl 
F054- A9 2[l 
F056- 8D 64 RE. 
F05'3 - A9 F 1 
F05B- SD 65 A6 
F05E - 8'3 46 F 1 
F061- 99 00 01 
FOE.4- 2<3 AO :3A 
FC167- c·~ 

F06S- CO 04 
FOE.A- DO F2 
F06C- F0 [:>3 

F06E- C9 08 
F070- D0 06 
FC172- 88 
F,~173- 1'-3 08 
F075- C8 
F076- 10 C9 

F078- C'3 0 9 
F07A- D0 (16 
F07C- CS 

FC17D- 20 A0 8A 
F080- 80 BF 

F(182- 84 F7 
FC184- C9 1A 
F086- D0 0[l 
FOSS- B9 01 01 
F088- 99 00 <31 
F08E:- CS 
F08F- CO 48 
F091- DO F5 
F 093- F0 11 

F095- C9 11 
F097- D0 2E 

066(1 
067(1 
068(1 
069(1 
07(1[1 
0710 ; I tlPUT 

STA •t•It-lDE'.' 
STA TECHO 
LDA #$2(1 
STA •tEDFLG 
F':TS 
OUTPUT Li t·lf<S 

0720 ;------------------
073(1 I tWUT PLA 
074(1 PLA 
075(1 
,3760 
077'(1 
(1780 
079(1 
0 8(10 
0810 
082(1 
083(1 GETCHR 
084(1 

LD'-/ * It·lDE'·.' 
BEO GETCHR 
BIT ~EDFLC:i 

Br'lI =+4 
JMP F:EADBU 
LDA #$2(1 
STA +EDFLG 
JSR F:ESOUC 
JSR I t-HCHF: 
At·m #$7F 

L ET BUFFER HmD•: (1 

It-lHIE: I T ECHO 

rlORM AL FLAG 

DISCARD A At~ [:· F 

BUFFEF: EMPT'-/ 

FLAG = EDIT MODE 
BAS I C F:EAD THE BUFFER 
RESE T ED IT FLAG 

RESET OUTPUT UECTOF:S 
I t·lPUT 1 CHF: 

0:350 ;ESCAPE ln CR F:ECALLS L it-lE ln FOR ED I T!Ot·L 
08E.O ;THEt·l ESCAPE RETURtlS THE !,!HOLE LIME TO BASI C 
0:::7(1 ; OR CR RETURt·lS THE F'ART AT THE L EFT OF THE CUF:SOF: . 
<J~:8(1 ESCAPE CMP #$ 1 E: H>I T 1 L H lE 
089(1 BtlE CTRLH 
0'3(1(1 
0'310 
0'320 
(1'33(1 
0'34 (1 

CF''/ #(1 
BEO =+·7 
JSR CRL F 
JMP F:EADBU-2 
LDA #L .. 1_,IR I TBU 

0950 STA OUTUEC 
0960 LOA #H,WRITBU 
0970 STA OUTUEC+I 
0980 CMDLST LDA LIST,V 
0990 STA BUFFER,V 
1000 JSF: TOUT 
101 (1 It-l'/ 
1020 CPV #4 
1030 Bt·lE CMDLST 

UALW Ot·l L '-.-' RS F IRST CHR 

OTHEF:WISE RETUF:N 
CHAt·lGE OUTl..JEC TO 
l·.IF:ITE Ill BUFFEF: FROM LI ST 

PUT" LI ST" It-l E:UFFEF: 

1040 BEQ GETCHR 
1050 ;CTRL H MOUES THE 
1(16(1 CTF:LH Cf'1P #8 

F"UT L It-lE t·lUM. It-l BUFFER 
CURSOR L EFT It-l THE BUFFER 

LEFT TAB 
1070 BNE CTRLI 
1080 DE 1

/ 

109(1 BPL JTOUT UAL I D C~LV IF V>=0 
11 [1(1 It-l'/ 
111 (1 BPL GETCHR 
1120 ; CTRL I MOUES THE CURS OF: RIGHT I t·l THE BUFFER 
11 3(1 CTF:L I CMP #9 F: I GHT TAB 
1140 BNE CTRLZ 
115(1 

11 E.0 JTOUT JSF: TOUT 
1170 BCS GETCHP 
11 t:(1 

1190 
12(1(1 

;CTRL Z DELETES THE CHF: AT THE CUFCSOF: 
CTF.:LZ ST\' •Ht·JC<E'/ 

UlF' #$ 1 Fl 
E:t·l E CTRLC! 

DELETE A CHR 
1210 
122(1 
123(1 

MOlJDl.,ltl LDA BUFFER+! , '.' MOUHlG BUFFER 1 LEFT 
STA BUFFER .. '/ 

1240 It-l'-.-' 
125(1 CP'/ #72 TILL Et·lD OF BUFFEF.: 
12E.(1 E:t·lE MOl)Dldt·l 
127'(1 BEO PF:TE:UF 
128(1 ;CTRL 0 ALLC~S INSERTIC~ OF A CHR AT THE CURSOF: 
12'3(1 CTF:LO CMP #$11 OPEN A HOLE 
130(1 Bt·lE CTRL'.' SYM-PHYSIS Uh27 

F(199- AO 47 
F09B- 88 
F(19C- B9 00 01 
F09F- 99 01 01 
F OA2- C4 F7 
FC1A4- DO F5 
F OA6- A4 F7 
F (1A8- B9 00 01 
FOAB- C8 
FOAC- C9 0[> 
F ORE- FO 05 
FOB0- 20 A(1 8A 
F OB3- D0 F3 
FOB5- A'3 2 (1 
FOB7- 20 A(1 BA 
FOBA- A9 08 
F08C- 20 AO :3A 
FOBF- 8:3 
FOC0- C4 F7 
FOC2- DO F:::: 
FOC4- 4C 41 F0 

FOC7- C'3 19 
FOC'3 - D0 21 
FOCB- A9 4C 
FOCD- 85 (1(1 
FOCF- A'3 06 
FODl - SS 01 
FC1D3-· A'3 FO 
FC1D5- ""·-' 02 
FOD7- A'3 58 
FOD'3- 8D E.1 AE. 
FODC- A'3 BA 
FODE - SD 62 A6 
FOE!- A'3 8(1 
FOE3- 8D 53 AE. 
FOE6- 20 4A Fl 
FOE9- 4C 03 B0 
FOEC- CO 48 
FOEE- FO D4 
FOF0- '3'3 00 01 
FOF3- CB 
FOF4- 20 AO BA 
F0F7- C'3 24 
FOF'3- DO 15 
F0F8- 20 5E: :3R 
FOFE- 2'3 7F 
F100- C'3 22 
F102- F0 03 
F104- 4C 46 FO 
F107- A'3 26 
F109- '3'3 FF 0(1 
F10C- A'3 22 
F10E- D<3 DC 
F110-· C'3 0D 
F 1 12- DO 8 0 
F l 14- AO <30 
F 116- B'3 00 01 
Fl 1'3- CB 
F11A- C'3 0D 
FllC- DO 08 
Fl l E- R0 4F 
F 120- 9'3 00 01 
F123- 88 
F124- D0 FR 
F126- 84 F7 

131 (1 LD'/ #71 FF:OM Et-lD OF BUFFEF: 
132(1 MOUUP DE\' MOl)HJG BUFFER 1 RI GHT 
1330 LDA BUFFER,'/ 
1340 STA BUFFER+!.'-.-' 
1350 CP'/ otoINDE'/ 
136(1 BNE r10UUP 
137(1 PRTBUF LD'-.-' •to! t·mE'·.' F.:EFF:ESH THE D I.SPLA'-.-' 
1380 LOA BUFFER,'/ 
139(1 
14(1(1 
1410 
142(1 
1430 
144(1 
145(1 
146(1 
147(1 

I t-l '-.-' 
CMP #$0[:• 
BEO MOUCUR 
JSF: TOUT 
Bt·lE PRTBUF+2 

MOUCUF: LDA #$20 
JSF.: TOUT 
LDA JI"' 
JSF: TOUT 

1480 DE'·/ 
1490 CP'-.-' otoit-l[:oE'/ 
1500 Bt-lE MOl)CUF:+ 7 
1510 JGETCH Jr1P GETCHR 

F.:ESET THE CUF:SOR 

GOit-lG BACK 

152(1 ; CTF:L 
1530 CTRL'/ 
154(1 

'/ JUMPS TO MotHTOR. RETURt·l lo.II TH • G (1 CR 
cnp #$1 9 F.:ETLIF:H TO MOM 

15~~(1 

156(1 
157(1 

Bt~E STOCHF: 
LDA #$4C 
STA otoBASUEC-1 
LDA #L .. E:RSl.dRM 

15E:O STA otoBASUEC SET RETURl·j UECTOR 
1590 LDA #H .. BASl.JRM 
16(1(1 STA •tBASUEC+ 1 
161 (1 LDA #L .. ItHCHF: RESET HlPUT UECTOF:S 
162(1 STA It-lUEC 
163(1 LDl1 #H .. I tHCHF: 
164(1 STA It-KJEC+ 1 
lt.50 LDA #$80 ALLOW ECHO 
166(1 STA TECHO 
167(1 JSF.: F:ESOUC RESET OUTPUT UECTOF.:S 
168(1 
169(1 
17(1(1 
17' 1(1 

1720 

JMF' Mot-H,I 
STOCHR CP\' #7'2 

BEO JGETCH 
STA BUFFEF: .. '/ 

1730 JSF: TOUT 

STORE t·lOT TOO FAR 

17'40 CMP # '$ ALL OW $ FOR HEX 
1 75(1 E:t·lE t·lOTHD•: 
1 ?t:.(1 JSR It-lTCHR 
1 77'0 At·lD #$7F 
17BO CMP # '" 
1790 BEO =+4 
1 ~::00 JMF' ESCAPE rlOT " _. THHl PROCEEC• 
1810 LDA # '& 
182(1 STA BUFFEF:-1 _. '-/ 
1830 LDA # /II 

1 t:4(1 Bt·l E STOCHF: 
1 t:5(1 t·lOTHE ~,; CMP #$0[:• 
1 B6(1 Bt·lE JGETCH 
1870 LDY #0 
1 :::~:(1 REA(;BU LDA BUFFER .. '/ l•.IHEN CR SEtlD BUFFER 
1890 Hl'/ TO BASIC 
1 9(1(1 CMP #$(1[; 
191 0 BtlE tlEXTCH 
1 '32(1 LD'/ #7'3 
l '~30 STA BUFFER .· '-.-' FILL BUFFER lHTH CR 
194(1 DE'/ 
1950 BNE =-5 
1960 NEXTCH ST'/ otoitlDE'/ SYl1-PHYSIS 19 128 



F128- C9 00 
F12A- 4C BS 81 
F12D- 24 F5 
F 12F- 30 0A 
F131- C9 0A 
F133- F0 06 
F135- C9 0D 
F137- D0 03 
F139- 06 F5 
F138- 60 
F13C- A4 F7 
F13E- 99 00 01 
F141- E6 F7 
F143- 4C A0 8A 
F146- 4C 49 53 
F149- 54 
F14A- A9 A0 
F 14C- SD 64 A6 
F14F- A9 8A 
F151- SD 65 A6 
F154- 60 

1970 
19B0 
1990 l.JRITBU 
2(100 
2010 
2020 
2030 
2040 
2050 
2060 NOPRT 
2070 
2080 
2090 
2100 
2110 LIST 

CMP #$0D 
.TMP RESl<:AF 
BIT >1<EDFLG 
BM I t·JOPRT 
CMP #$0A 
BEQ NOPRT 
CMP #$0D 
BNE =+4 
ASL >+< EDFLG 
RTS 
LDV :t: I t-~DE 1/ 

STA BUFFER ,'/ 
Hie >+<HlDE'.' 
.TMP TOUT 
.BV ... LIST ·" 

2120 RESOIJC LDA #L,TOUT 
2130 STA OUTUEC 
2140 LDA #H .. TOUT 
2150 STA OUTUEC+l 
2160 RTS 
2170 ;BASIC TRIG PROGAM 
2180 ;----------- ------
2190 TRIG .DI BASCLD+$6C7 
2200 TRIGIN .DI TRIG+$A1 

ALLOld FOR LQL,JER CASE CHR 
LIST LJRITES HERE ~IHEt• ED IT 
[>otH l•.IRITE AFTER 2t·JD CR 
IGt·lORE LF 

IGNORE CR 

BUT AD.YUST FLAG' 

~IRITE LINE IN BUFFER 

AND PRINT 

RESET l)ECTORS 

HlCIDHffALLV .. THAHKS TO DR. G. STRUBBE •:S. P.#9 ) .. 
I IMPLEMENTED 8 CONTROL KE'/S AT THE 8 FREE PLACES 
OF~/ KTM 40 BOARD.IT IS WUNDERBAR! ! 
THE KE'iBOARD ENCODHlG TABLE STARTS AT $7FA UP TO $879 
I FOUHD IT THANKS TO HISSINK' S DISASSEMBLER<'.:.. P. #8 ) 
THAT I HAIJE, REL<IORKED A LOT FOR EASIER USE 
A~m ~10F;E Fllt·J( IT TRACES ALSO ) . 
HEREAFTER M'.' SUBSCRIBTION RHJELJAL. 

H A P P '.' N E W '.' E R 

NO~E" T1"\'f\-'I ?ER~&t..>f:\t...Li \ jo~\ L~V'IE' l3> fTSI<.. 
'rlfl~ \'Ito t.~f.t~ w~ o, MA.De- roll. ~'f !> IA\J f.. 1.,T~~, 

A SHORT, BUT YERY SWEET, C011PUTER ASSISTED I NSTRUCTI ON PR00RM 

Dear " · de l e Court: 

Tha nk you for t he Chri s t .. • gift <above> f or al l BAB I C SY"9ers. Nhil• I 
h ave not tried your prog ra• out personally , it looks great, and MeSt 
BASI C S YMnlers Mill .,.peciall y appreciate its li ne edit i ng capability. 
This, p lus J a ck Brown's ear l ier publish ed li ne r enulllbering prograM 
shoul d allOM one to reall y polish up the appe aranc e of thei r BASIC pro­
grams . 

Below is a p r ogr .. for y our daug hter-, and al l SY" BASICer-s, Mhich I did 
n o t edi t or "polish" (except to correct one misspel led MOrd) i n any way, 
so that SVMnler-s can prac tice using your li n e ed i tor o n it. 

Sin~ 

EDITOR I AL NOTES TO CRISWELL' S CAI BASIC PROORAt1 

This, a s yet unnalllltd, lllOdest , • i ld, unassumi n g, little progr .. i s far 
SYM-f>HYS IS Uh 29 

IM:ll'"e pa.erful and versatile than at first glance it appear• to be, and I 
str ongly r1te~d it to all BASIC users. It was twb•i tted by Dr. Hugh 
E . Cri-11, another bl!hav ioral rese arch1tr, Mh049 I hereby for .. lly in­
troduc e to Dr. Bra.an <see her lett~ on p age 25>. 

Dr. Cri,.....11 also sub•itted the necessary object code to penait .. ving 
a nd recalling data files <seep. 7:17>, and a set of sample qu .. tions, 
with a nswers, as a •savl!d" data file. The qu .. tions so ... 11 i llustrate 
the versatility of the program that we provi de th .. , follOMing th• 
LISTi nQ , as a "puzzle" for the reader. We used the Alphanu..r-i~ Verify 
publ ished in an earlier- issue to "dump• the data file in ASCII for .. t. 
Read~s might wish t o see if they can f igure out th• qu .. tions and 
answers from this du111p. 

Stud ying this string file dw.p will certa inly help provide an 
u nders t andinQ of how BASIC processe s and s tores its strings. R....t>er 
that BASIC stores all generat ed string s and string arrays from the top 
of the memory downwards. 

AlthouQh the progr .. is far fra. self-expl a natory, i t is twfficiently 
simp l e in structure to b e easily understandabl e by beginners, and i• 
high l y recotllfllendl!d to them as a useful way t o learn hDM to u .. string 
arrays. 

I IJ DI" ASC2e,2e>,B(2fJ) 
11 RE" AS IS THE QUESTION '1ATRI*; A IS e OF LINES, B IS ANSWER. 
15 DATA WRON8! TRY ABAIN,NOPE! REDO IT YOU T~EY,INCORRECT! REPEAT IT 
16 DATA "POOR ANSWER TRY AGAIN!" 
2fJ Lzl 
21 PRINT"SmSTORE,R•RETRIEYE" 
3"' PRINT"TYPE W TO WRITE A QUESTION OR L TO LOOI< AT ONE"100SU~ 
4e IF XS•"W"THEN OOSUB1He 
:5e IF XS•"L"THEN BOSUB2iHH!I 
!51 IF XS•"S"THEN X•USRUc " 1C2fJ",1<"1118H"> 
!52 IF XS•"R"THEN X•USR<l<"1C7B",lc""8H"> 
6e SOT03e 
1"'80 J~l'J 

1"'81 PRINT"QIJESTION *"; L, FRE U!I> 
1e1e PRINT"TYPE A QUESTION AND END IT WI TH A AS THE LAST LINE" 
le15 J-J+1 
1e2e BOSUB:54HHJ1AS<L,J)•XS 
le3e IF AS<L , J><>"!•BOTOlel!5 
U'4e PRINPTHE Ril3t~T ANSWER _.!_S~·=~~~·~_!_L! ·~-
1e5"' LzL+l 
U P.55 IFL>2eTHENOOSUB3'HHJ 
1"'6fl RETURN 
211"'8 PRINT CHRS<27>+"E"; 
2"'81 I•INT<<L-1>tRND<1>+1) 
2"'85 REf1 THIS ENTERS A QUESTION INTO THE POOL 
2fJ1 e J•l1X•SQR(2) 
21112 PRINT"Ql..ESTION e"aI,FREUU 
2e2e PRINT AS<I,J) 
2113"' J=J+l 
2e4e IF AS<I,J><>"!"BOT021129 
2850 PRINT"WHAT'S YOUR ANSWER?" 
2iJ60 BOSUB:5eefll1 A-X 
21179 IF A-B<I>THENPRINT"RI0HT! GOOD J08"1 RETURN 
208!5 READ CS 
2S9f/J IFCS-"POOR ANSWER TRY AGAIN! "THENRESTORE 
21IHI PRINTCSzBOT02f/J6e 
3"'IHI PRINT"JUST A SECOND, I•" 11El1CJRI ZING THESE lilUESTIONS " 
3"'81 X•USR<l<"1C20",l<"f1JB00•) 
3"'1f/J L=!51 RETURN 
5"'IHI XS•"" 1 X•f/J1 W-1 
!5f/Jfljl RE" BUARDED INPUT AND BACKSPACE 

Svt1-PHYSIS 1913"' 



5020 YzlJSR(-38128,0):Yz127ANDNOTPEEK<249) 
5021 IFW>254THENRETURN 
5022 W•W+l 
~38 IFY~13THENPRINTCHRS<13>1RETURN 

5035 XSzXS+CHRS<Y> 
5048 IFY•95ANDLEN<XS>>8THEN90SUB5188 
5060 IFY>46ANDY<58THENX•VAL<XS> 
5078 60T05820 
5100 XSzLEFTS<XS,LEN<XS>-2>1PRINTCHRS<B>;CHRS<B>;:RETURN 

ASCII Dl.JHP OF DATA FILE <FRot1 S0CD0 S114F> 
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ON SYNERTEK'S FLOPPY DISK CONTROLLER <FDC-1> 
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Published below are extracts from a letter from Joe Hobart, and a 
manuscr ipt describing his e~periences with the FDC-1. Joe and I are two 
o f the six individuals outside of Synertek who have b.en "lent" pre­
production samples for evaluation (don't know the other four, sine• 
they' r e not SYMmers 1 ). The "Jared" refer red to in the letter is Jared 
"Jerry" Larsen, of Synertek Systems, a great person to work with. 

My revi ew follows Joe's, but first let me say this: used to assert 
that there were· THREE 111ajor "selling" points for the SYM1 SUPERMON 
<with all its vectoring and user available utilities), RAE-1 (with or 
without its extensions, SWP, DISARAE, XREF, etc.>, and SYM's richness in 
I/O resources (3-6522s, 1-6532). There will soon be a FOURTH major 
strength : the FDC-1 disk system! 

Hi Lm: : 

3465 North Andes Dr 
Flagstaff, AZ 86001 
(602) 779-2110 

January 15, 1982 

Here i s the manuscript of my first experiences with Synertek's new 
FDC- 1. I hope it is suitable and not too late for inclusion in the next 
issue of SVM-PHYSIS. I do not know when Synertek will have the 
production versions available for sale, but this infor111ation see111s very 
timely. 
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This is my first disk experience and I 111Ust say that there were a few 
frustrating moments . I zapped the controller with static electricity or 
soniething and spent a week trouble-shooting it without any kind of a 
schematic. I al s o spent sonie additional ti111e getting all the jumpers in 
the Shugart set to the normal configuration . My brother must have had a 
rather unusual controller when he was using this drive. It was really a 
great relief when I studied the disassembled listing for the FDC soft­
ware, found addresses at SF000- F100, removed 111y EPROM, and heard the 
drive find track 00. 

hope that Synertek does supply the cables to go bet .... en the drive and 
the controller. I had to lllOdify a standard Shugart cable; those press­
on 50 pin connectors require a LOT of force to seat properly. I had to 
use a large bench vise to do the job. 

The manuscript only hints of SOtlll! of the problems encounter@<! in 
getting the disk system running. I attribute 111ast of the prQl>lems to 
inexperience with the syst1tt11. I remetllber similar probl1ttns when I first 
got SYM-BASIC r unning (especially with the TCP>. As I became used to 
the system, the number of problems decreased very significantly. I am 
sure the same th i ng will happen with the disk system. 

One of the most difficult areas is in getting the system to work in RAE 
with both disk and cassette. Jared suggested toggling SEE to get the 
cassette to work, but this does not always work. I have not fully 
checked all possibilities, but it seems that the cassette will not work 
if a disk save <ENterl has been done since RAE initialization. This 
will require some experimenting. I still do not understand what was 
happening to prevent me from reloading BASIC programs, but that problet11 
seems to have gone away since I put TCP back in EPROM. Speaking of TCP, 
I just do not know enough about the SYM to be able to make TCP and SYM­
DOS work together. Perhaps one of the users will have some ideas. 

Jared did ask nie to pass along that you should not get an error 
indication when you verify data on a disk that was taken fretn a changing 
source. Apparently you were saving data from a clock register and then 
expecting to see an error on the verify. From my understanding of disk 
systems in general , I think that the verify only compares the data on 
the disk with the CRC that was derived from the data sent to the disk. 
In the IBM format this CRC is recorded i n each sector near the data. I 
have two known bad disks from our PDP-11 at work. The verify does 
detect the bad areas on these disks. have not b~n able to use either 
disk past the bad area yet, but I think several tracks have b~n damaged 
by a poorly aligned drive. 

Jared did pass along some information on how the R/W routines work. l1y 
next project is to lftDdify my f i g-FORTH to work "ith the disk. did 
send Jared a copy of my fig-FORTH. After some probll!illS getting it to 
load on his MDT 1000., he reports it "orks fine.. By tbe •ay, Sandy 11cKay 
tried my DRAM fi x of an extra ground wire between the 6302 ground and 
the memory ground bus "ith excellent results. Apparently all his 111emory 
problems and the system crashes when he turned on his teletype just 
vanished. Sandy used a long piece of wire (6 inches> too. 

Enough rambling . I really do like having a disk system at last. 
Best regards, 

/s/ Joe Hobart 
EXPERIENCES WITH SYNERTEK ' S NEW FLOPPY DISK CONTROLLER 

For the past two weeks , I have been using an engineering prototype of 
Synertek's new f loppy disk controller. During this time the controller 
has perfornied very well, providing fast and reliable mass data storage 
by interfacing an e i ght inch Shugart drive to my SYM-1. Here are sCMle 
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observations and suggestions for using this new controller with expanded 
systems: 

Since I have had difficulty using dynamic RAMs with my SYMs, I was very 
apprehensive about the physical separation between SYM and memory caused 
by putting a six inch controller between the•. My fears ......-e unfounded; 
the system works beautifully with the controller attached to the expan­
sion port and either a 32K Beta memory board, a 32K static 111e111ory board, 
or a 4K static memory, attached to the controller board. Based on exp..r­
ience with my dynamic memories, an additional ground wire between one of 
the SYM's 6502 ground pins and the memory ground bus would help cure any 
problems that develop. 

The interface between SYMDOS and SUPERMON is very smooth. A simple .G 
9006 links the two and adds disk save, load, format, and list directory 
COl!Nllands to those of the monitor. It is really nice to be able to load 
my 7300 byte FORTH in about 1 and 1/2 seconds as compared to about one 
minute required for a cassette tape load. The FDC-1 was designed to work 
immediately with a 4K SYM. For use with larger memory, it is convenient 
to rel ocate the disk buffer/workspace away from the $9E80-$0FFF default 
location. This is accomplished by changing the contents of $A62A-$A62B 
to point at the new buffer location. 

The FDC also works smoothly with RAE-1. Once in RAE, a simple >RUN $911HJ3 
links SYMDOS to RAE and provides disk ENter, LOad, LOad and Append, and 
assemble multiple source files. It is while assembling multiple source 
files that the speed and reliability of a disk over a cassette syst...., 
become especially apparent. I vividly remember some strong frustrations 
with my cassette system while repeatedly asseinbling fig-FORTH during the 
debugging stage. Assembling these same source files from disk was a very 
pleasant change. 

To take full advantage of a me•ory larger than 4K, either the buffer lo­
cation must be changed or the RAE memory allocations must be juggled to 
avoid this buffer area. A minor annoyance that will decrease as a user 
becomes more disk based, is that the cassette interface is not readily 
available once SYMDOS is linked to RAE. This problem can be partially 
circumvented by toggling the contents of memory location $00EE from 91 
when using disk to 00 when using the cassette interface. 

Interfacing SYMDOS with my BASIC was not as convenient as with SUPERl'ION 
or with RAE. The FDC uses $F000 - $FlFF which conflicted with my EPROM 
containing Brown's Super TCP and Renumber and the Synertek Trig Patch. 
To resolve this conflict, I modified the contents of the EPROM so that 
it occupies only $F200-$F7FF and disabled the EPROM whenever $F000-$FlFF 
is addressed by using 1/4 of a 74LS02 NOR gate in the circuit below: 

+5V 

A9=E7--74LS02 
All!I 

EPROM pin 18 

GND 

EPROM pin 18 (chip enable) must be disconnected from ground. I connected 
wires to A9 and A10 at pins 19 and 22 of the SYM ROM sockets. 

I mounted the 74LS02 over U24, and soldered pins 7 <GND> and 14 <+SV> to 
the same pins of U24. All other pins are bent upward and away from U 24. 
A9 and Al0 go to pins 11 and 12 and the output is taken from pin 13, but 
there are three other combinations, as this is a quad NOR chip! 

Once in BASIC, an X=USR<&"9000",0) adds disk SAVE and LOAD COM.ands. 
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Synertek also added #M to allow easy escape to the monitor so that disk 
format and list directory commands are accessible. Since BASIC is very 
inflexible in memory addressing, the disk buffer must be moved to take 
advantage of a memory larger than 4K. BASIC's top of t11ell!Ol"y and string 
pointers at $111083 and $0087 must be modified to protect the disk buffer 
area. While working on the modification to my TCP, I encountered sOMe 
problems with not being able to reload programs that had been saved with 
different BASIC top of memory and string pointers. Once I finished the 
modifications to my TCP, I had no further problems. I recolllftlefld that no 
serious program saves be done until memory parameters are stabl~. 

I saw no easy way to have SYMDOS and Brown's TCP operate simultanttOUsly. 
To simplify access to disk-linked BASIC, I added a CONTROL D function to 
TCP. The source listing shows the changes required to Bro..,,•s TCP to 
enable the escape to SYMDOS. Return to TCP is by either XcUSR<0,0) frOl9 
BASIC or .Ge from SUPERMON. This approach has the merit of being simple 
to implement. I would like to see how others handle this interface. My 
TCP resets all necessary vectors, et cetera, each time it is entered. 

Synertek should be congratulated for making available a relatively low 
cost disk controller that works with SUPERMON, RAE-1, and BAS-1 without 
requiring any modifications to the SYM-1. It is delightful to be able to 
load programs like my "Pirates"' Adventure" in seconds instead of minutes 
required by cassette tape. 

LUX'S COMMENTS ON THE FDC-1 

The FDC-1 software will handle one or two, single or double sided, 
5 1/4" or 8", drives. S 1/4" systems may be single or double density; 
8" systems are restricted to single density <the on-board crystal is 
16.0 MHz; this is part of the restriction>. 

The hardware is factory-jumpered for S 1/4" drives; instructions for 
re-jumpering for 8" systems are provided. Joe Hobart is working with 8" 
drives, Lux with S 1/4" drives. Both report success and satisfaction. 

5 1/4 11 systems use 34 wire cables from controllers to drives, SM systems 
use 50 wire cables; separate connectors for both sizes of cables are 
provided on the controller. Actually only a single, either 50 or 34, 
pin connector is required. HDE uses a 34 wire cable even for their 8" 
systems! It turns out that the 26 wire pinout used for the Apple's Disk 
II, and the "Shugart Standard" 34 wire pinout for 5 1/4" drives, are 
contiguous subsets of the "Shugart Standard" 5'11 wire pinout for 8" 
drives, with at most one exception, which is easily taken care of with 
jumpers. The "oddball" signal is related to differences between hard 
and soft sector systems, e.g., Shugart 800 vs 801 , or 8~0 vs 851. 

The software is contained in a <4Kl 2732 EPROM (remember this is not the 
same as the 2532!>; I must "upgrade" my EPROMmer to handle these ! This 
software resides at $9000, and might be considered as the long-await•d 
SUPERMON "Future Expansion" plus "extensions" for BAS-1 and RAE-1. Fro111 
SUPERMON a .G 9006 modifies URCVEC to point to the commands .53, .L3, 
.S9, and .L7, for saving, loading, formatting, and obtaining file 
listings. The parameters permit using up to ten character filenames, in 
addition to the usual numerical parameters. 

The default values for the disk buffer area are at the top of the first 
4K of RAM; no off-board expansion is required! The defaults could be 
lowered to fit a lK system, if you would really want to! As Joe pointed 
out, the defaults are in SYSRAM, and should be raised for BAS and RAE. 
Since the program is in EPROM the best bet is to burn your own, with 
your own choice of defaults. Only a preliminary manual with neither 
schematics nor source code is as yet available. 

Installation was extremely simple; the whole job took only five minutes. 
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The test board came with a 44-pin connector soldered to one of its sets 
of edge "fim;iers" <the other set passes the si11nals strai9ht throu11h for 
further expansion>. We read the manual, soldered tMO leads <red and 
black coded) to terminals on the board for direct connection to the +5 V 
power supply <that's all!> , mounted it on the expansion connector of an 
SK SYM, installed a known-to-be-..orking 5 1/4" drive system (just by 
connecting the drive cable>, and went on to test the system. 

Then came two hours of increasing fustration with peculiar responses! We 
finally gave up with the hardware and began on the software. We 
disassembled the pro11ram and almost i"""ediately found the solution to 
our problem. The controller's control registers were assigned addresses 
at $F000 and up, where we already had an EPROM installed. Re1110ving the 
EPROM did the trick; the system worked as described in the preliminary 
manual. 

The operating system treats the disk as a long serial medium and stores 
successive files sequentially. If a file name is reused the previous 
fil e with that name is not deleted; it is just no longer accessible, 
l a st-in- only-out ! Utility programs for disk compacting and copyin11 are 
promised, but did not come with the preliminary documentation we 
r eceived . 

The save-with-verify mode did not operate as we had come to expect it 
should. FODS includes a compare-disk-to-memory after each read or 
write. Several times this feature has informed us that our RAM was 
flakey because of a poor socket contact; we like the security of the 
compare. 

We do not like the "wasting" of the 2K block at SF000 for just four 
register addresses $F000-$F003 and the page $F100- $F1FF. These could 
have been assigned within the $9000 block, with on-board logic to permit 
these addresses to "over-ride" the EPROM. Joe's fix is fine, but we 
wil l a l so investigate the possibility of reassigning these controller 
registers to the SASBX or SACBX area Clots of "wasted" space there now), 
where all such I/O devices should go, when we get around to reburnin9 an 
EPROM with more suitable default values, most likely for an SK system. 

The program now occupies $9000-$9770 and $9S00-S9FFF; there is still 
lots of r oom available for more niceties in there. This would be a good 
place to patch in the now unused USR0 through USR7 as "ell as modifying 
the "useless" Jump Entries, JS - J7, available in the existing portion 
of SUPERMON. 

We have asked some of our product "reviewers" to examine the existin9 
software to see what modifications would be required to permit reading 
and writ i ng Apple II and/or CP/M Cat least ASCII files) compatible 
disks. Since no higher level file management capabilities <even the 
simpler utilities such as COPY, PACK, etc., are not yet ready> exist in 
SYM-DOS, the opportunities exist for adapting an existing DOS <with 
built-'"in compatibility> or creating a "superior" one by incorporating 
the best features of various existing DOSes. 

MORE ON DISKS AND MEMORY EXPANSION 

The FDC-1 is a 4 1/4 x 5 1/2 inch " card" with a "Reverse KIM/SYM" 
p i nout , intended to be installed extending outwards froai the expansion 
connector. Our test board had a 44-pin connector soldered to it which 
was used for our first tests. This was later desoldered and ret11aved, 
and a pair of 44-pin connectors soldered together, back-to-back, was 
used instead, t o permit testing several alternate configurations. 

Three of these alternate configurations we plan to try are as follows: 
First, a 4K SYM with the 32 K Beta Board "tucked under" and the FDC-1 
also mounted underneath the SYM with a short cable attaching it to the 
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"free" set of edge fingers on the Beta Board, in a very 
This package, suitably encased, will be mounted atop a 
inch drives, also suitably encased. This configuration 
to our current FOOS based system. 

c0111pact packa9e. 
pair of 5 1/4 

would be si•ilar 

Second, an SK <Blalock Expander Kitl SYM, plus the Quest "Motherboard" 
Expander Kit, in which will be installed the FDC-1 and the Turpin 
ColorMate Board <also Reverse KIM/SYM pinoutl for color graphics. The 
third is the obvious one, which is too 11 spaced-out 11

, in our opinion, 
mounting the FDC-1 directly on the e xpansion connector with the Beta 
Board extending outward from it. This approach we will try only to 
confirm that it c an be done, as per Joe Hobart's report above. 

Joe seems to have foun d an easy solut ion to the prabl...,, so many of us 
ran into "hen we tried to add memories such as the 32K Beta Board "ith 
too long an extension cable. While the Beta Manual recom111ended bringing 
in a direct +5 V line because of possible DC drop and heat in tbe narrow 
printed traces, it did not explicitly mention the same situation "ould 
occur in the GND traces! In addi t ion there certainly would be "AC" 
drops, i.e., ground loops, for transient signals, which could, and did 
cause sub-margi nal performance. Thanks, Joe! The FDC-1 has separate 
terminals to wh ich both power leads are to be brought; apparently a very 
good engineering pr actice to follow in multi-board systems. 

WHEN AND WHENCE THE FDC-1? 

Synertek Systems Corporation has offered the SYM-1 Users' Group ex­
clusive rights to manufacture and d i stribute the Floppy Disk Controller, 
FDC-1, in consi deration for our completing all of the necessary 
supporting documentation, and providing all required Customer Service 
and Support for the FDC-1, on a long-term, continuing basis. 

The latter we can do; it would merely be an extension of what we have 
been doing for SYM-1, KTM-2, BAS-1, RAE- 1 , etc., these past two years. 
To be rather i mmodest about the matter, SSC is offerino us the FDC-1 
product line because they feel we have the ability to support it in the 
manner to which they have become accustomed! 

Software and System Support are our areas. The idea of setting up a 
hardware assembl y line facility never entered our thoughts, and is still 
something we are not yet ready for. On the other hand, the sorting and 
gathering of the component parts into "build it yourself" kit packages 
we could easily do. The assembly and checkout of "ready-to-go" boards 
is something we would have to grow towards. 

We plan to place a firm order with SSC by 1 April for a specific initial 
number of boards and components for delivery to us by 1 June 19S2. We 
will also place an order for both 5 1/4 and B inch dual-drive cables 
with another vendor . Our aim is to produce a complete package, in­
cluding all connectors and dual-dr i ve cables <these alone are normally 
$35.00 and up'>; all you need add are the drives <with power supplies, 
and power cables ) to have a fully operational system. 

Remember, though , that the FDC-1 will b e available at first only in cOftl­
plete kit form. It should be easy to assemble, since in addition to the 
sockets and connectors, there are only five resistors and six capacitors 
to be soldered in. Schematic and layout drawings will be provided. 

The kit price sho uld be around $175.00 <US funds>, including shipping, 
USA or Canada, with an additional $6.00 for airmail to Europe, or SS.00 
for airmail elsewhere. If this interests you, please drop us a note; 
your feedback wil l l et us know how large an initial order to place, and 
what ratio of B inch to 5 1/4 inch cables to order. Issue No. 11, which 
will reach you by mid-April, will give firm prices, detailed specs, and 
full ordering inf ormation. Deliveries should begin in mid-June. 
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ANNOUNCEMENTS 

Ne have accepted an invitation frOlll the Depart.,..nt of Electrical 
Engineering of the Queensland Institute of Technology to be the keynote 
speaker at "A Two Day Design Workshop on 6502/6809 11icroca.put9r 
Systems", to be held 14-15 April 1982, in Brisbane, Australia. Papers 
will be presented by Bob Tripp <MICRO>, Rodnay Zaks <SYBEX>, a Rockwttll 
represent ative, and a number of Australian r e searchers. We are l ooking 
forward to the traveling, the workshop, the "vacation", meeting many of 
our Australia/New Zealand/Tasmania friends, etc. 

From 10 April to 10 May, approximately <see above>, the Users• Group 
office will be "partially open" on Mondays, Wednesdays, and Fridays, 
from 10AM to 4PM, Pacific Coast Time, to handle telephoned and ma iled 
"business" matters. Unfortunately, there will be no one available to 
answer technical questions, or to help solve technical probletftS. These 
will be back-logged till our return. 

Since we are OEMing a number ·of special purpose SYl1 based SY5t.,.s, we 
regularly buy various selected items at OEM prices in quantities 
sufficient t o get good price breaks. These include Epsons (all .octels>, 
hard-to-get connectors , special purpose chips, etc., and always have • 
few around. Because prices and stocks on hand are variable the!le are 
not listed in our flyers. Call or write if you have special needs; we 
may be able to help. 

ADVERTISING POLICY 

We have been asked many times if we would accept advertising, and, if 
so, what our rates were. Up to now our answer has been "No, but if you 
will lend us the equipment for test, or lend us a copy of the manual we 
will review the product in an 'up-coming • issue." In most cases wt.' so 
liked the product that we purchased it for our own use, and even became 
dealers for it, if possible. The testing did take time, however, and 
the reviews were often delayed. 

The main reason for rejecting ads, a5 you will see from the analysis 
below, is that at least four "major" advertisers are required just to 
break even, postage rates being what they are. We think the rates 
proposed below will attract enough advertisers, especially since a one­
time ad will have "multiple-e><posure" in a newsletter in which back 
issues are regularly reread . 

We feel that advertising conveys useful information to the usi ng 
community, and is actually an added service, provided that the editori a l 
content is not diluted, and that the product advertised is indeed 
worthwhile. We will therefore begin accepting advertising for 
publication with future issues. The rates and the analysis leading to 
these rates follows: 

Our present mailings COllle right up to the two ounce limit; any 
additional material would require additional postage. Paying for one 
additional ounce of postage would permit the mailing of up to six 
additional sheets of printed matter. Our added mailing cost per i ssue 
would consist of domestic first class postage for one additional ounce 
($0.17) to approximately 1000 s ubscribers, and overseas airmail/printed 
matter postage for one additional ounce ($0.36 - $0.46) to approximatel y 
300 subscribe rs. This works out to about $3H whether we inse rt a 
half-sheet or six full sheets; never mind the cost of labor for t he 
added folding and stuffing! 

Beginning with Issue No. 11 (Vol. 3, No. 1> we will handle advertising 
on the following basis: We will accept "ready-to-stuff" 8 1/2 x 11 inch 
sheets of printed matter, and insert them in the mailing envelope with 
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SYM-PHYSIS, which will retain its present format and size. The rate 
will be $125 per sheet. We rese rve the right to delay publication until 
multiples of four to six sheets may be mailed with each issue (if only 
four sheets of advertising mater ial are avai lable we further reserve the 
right to publish up to two more shee ts, i. e., eight more pages, of SYl1-
PHYSIS, in their place!>. We will also accept camera-ready 8 1/2 x 11 
inch pages to be reduced to 5 1/2 >< 8 1/2 inches and "batched" with 
three others on a single sheet, to be printed (by us) in SYH-PHYSIS 
format. The rate will be $50.00 per page. We reserve the right to de­
lay publication until four such pages are availabl e for batching. 

We will still continue to publish PRODUCT RECOMMENDATIONS, 
warranted, in the following format. 

P R 0 D U C T R E C 0 M M E N D A T 0 N S 

NOTE: There is neither enough time nor space left i n this i ssue to do 
justice to the product lines of the following three sources, all of wh09 
have enquired about advertising rates, sort of "forc i ng" us i nto 11aking 
our decision re accepting advertising. It is very likely that one or 
more of them will be advertising their wares in the ne><t issue, but if 
you need additional information before then, please contact the11 di­
rectly. Until the next issue, then, the foll owing brief reviews are the 
best we can do: 

COLUMBUS INSTRUMENTS 

Columbus Instruments International Corporation, 9fiHiJ N. Hague Ave., Co­
lumbus, OH 43204, <614> 488-6176 <Dr. Jan Czekajewski>, is primarily a 
manufacturer of bio-medical instrumentation, using the AIM-65 in their 
products. Their so-called Universal AI M-65 Interface Card, with 16 
channels of 12 bit <very high speed> AID conversion, a battery backed-up 
calendar/clock, and a 16 K RAN/ROM expansi on space, could just as wttll 
be called a Universal SYM-1 Interface Card! Only a single jut1per need 
be added to the SYM-1 to fully utilize all of i t s capabilities. Even 
the BASIC program <written for the AIM> requires absolutely no 
fllOdification for the SYM. 

The calendar/clock, converters, and 111Ulti plexer are assigned addresses 
in the $9000 block. About the only difference is that the BASIC program 
will have to be keyed in "by hand" for the SYM, no big deal. We read 
their ads, asked to "borrow" a manual for revi eM , and bw-came deal...-s. 
There are at least two SYl1 users who are as i mpressed with the interface 
as we are, and we do not know of any other board as versat ile. 

R. J . BRACHMAN ASSOCIATES, INC. 

R. J. Brachman Associates, Inc., P. 0. Box 1077, Havertown , PA 19"63-
fiHiJ77, (215> 622-5495 <Dr. Michael "Mike" Brachman>, recently introduced 
the MICROsport Microcomputer (1'11'1C) in advertise....,nts in several of the 
computer magazines. They enquired about advertising in SYM-Physis, and 
we offered to review the product instead. Mike sent us sa11ples of the 
entire product line and piles of documentation. We will get around to 
actual testing after the newsletter is out, and will let you knooo the 
results in the next issue. Part of the review loan agreeftlent included 
the stipulation that we communicate our findings back to RJB prior to 
publicat i on or release of data. That's fair enough. 

We might mention in passing, however, that we have an upcoming 
application where we will be wanting to program a large nulllber of 2732 
EPROMs for the FDC-ls, and we were hoping that the 111'1C's EPROl1 
Programming Adaptor <EPA> option would do the job . Unfortunately, while 
the EPA will program both TI 2516s and Intel 2716s with the software 
provided, and with minimal software changes will also program the TI 
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2532s , the Intel 2732s and the EPA are incompatible. If the EPA can be 
modified to handle 2732s, even at the cost of giving up the ability to 
handle 2716s, I'd buy that. Actually, we' re ordering a complete systl!Ha 
anyway; we want to try developing a stand-alone dedicated process con­
trol system. Pasted-up below are excerpts from the Product Description 
brochure: 

The MICROsport MicroComputer (MMC), in addition to being a complete microcomputer on a 4Y»' x 6Y»' pc 
board, is the nucleus of a full hardware/software development system. Software can be developed for the MMC 
using any 6S02-based computer such as the KIM-I, AIM--OS, SYM, Apple II, PET, Ohio Scientific and others. The 
In-<:ircuit Emulator (ICE) permits full MMC software/hardware debugging, then adding the EPROM Programmer 
Adaptor, any single +SY EPROM such as the Intel-type 2716 or 27S8 can be programmed without additional 
equipment or disconnecting the ICE/MMC. Of course any of these EPROM's can be programmed using other 
equipment and still operate in the MMC. The MMC is the ideal dedicated controller for use in control/monitor 
systems, laboratory experiments, timing, intelligent interfaces, security systems, and other applications requiring 
a low cost controller. 

1/0 . . 2 MPS6S22 Y!As for a total of: 

Features : 32 input /output lines, 
8 edge detector/control lines, 

CPU . . ... . . . MPS6S03 , operating at I MHz. 4-16 bit timer/counter/pulse generators, 
RAM .. .... .I Kbytes, static (MPS2I14). 2 shift registers, interrupt flag registers, and more. 
EPROM .. . .. Socket for Intel-type 2716 or 27S8. 8 user-defined pins on 44 pin edge connector. 

Serial. . ... . . 20 mA loop circuitry on-board. . 
Interrupts . .. Power-On and manual reset, non-maskable and maskable mterrupts. 
Power . . . . . . +SY regulated or 9 - 20Y unregulated AC or DC. 
Also . . . . .. . . All !Cs socketed for easy maintenance. 

LED power on indicator. 
Adaptor socket for expanded memory fu nctions such as CMOS-RAM wfbattery back-up. 

o tions .. . . .Jn-<:ircuit Emulator ; EPROM Programming Adaptor ; MMC Development M.odel MMC/03D with 
p zero insertion force sockets (3); EPROM Programming Semces; and application software develop-

ment. 

Prices ... . . . . MMC/030 
MMC/03A 
MMC/03S 

Development unit $149 .00 
Application unit $119 .00 
Complete development system 
and software 

including MMC/03D ; MMC/031CE ; MMC/03EPA; 

Kits available from $89 .00. 

CGS MICROTECH 

CGRS Microtech, P. O. Box 102, Langhorne, PA 19047, (215) 757-0284 
(Joseph T. Swope>, sent us detailed information and operating manuals 
for . the 6502PDS PETDISK Disk Operat i ng System. This system can be adap­
ted to work with the SYM and would be worth investigating by SYM owners 
who have access to PETs, or would like to be able to swap software with 
PET owners. It is a quite good operating system. 

MISCELLAN I A 

JOHN R. MC DANIEL, 5557E Honlestead Drive, Columbus, IN 47201, would like 
to communicate with others .working with the Votrax SC-01 speech 
synthesis chip. 

JEFF LAVIN, P . 0. Box 1019, Whittier, CA 90609, sent us a batch of 
excellent CAI <Computer Assisted Instruct i on> programs in BASIC <we'll 
try to get at least one of them printed in Issue No. 11). We discussed 
the idea of forming SIGs <Special Interest Groups) and he has offered to 
prepare t he questionnaire for mailing with Issue No. 11, and to help 
process the returns. The idea is that if you want to get in touch with 
SYMmers living, say, in Ohio, who are using the ColorMate for generating 
animated cartoons, we can sort through the Special Interest DataBank and 
put you in touch with them. Jef f has prepared an excellent 
"Selectric/Microcomputer Interface Manual ", printed on the IBM Selectric 
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he has interfaced to his SYM. This manual is the definitive source on 
the subject. Copies may be ordered from him for S10.00. Add S2.00 for 
postage North America, S4.00 elsewhere. 

JOHN BLALOCK, Bl aloc k & Associates, P. O. Box 39356, Phoenix, AZ 85069, 
has been working on some really elegant hardware and software it.,.. 
which will bec ome part of his expanding product line. One software 
product for which many SYMme..-s have been longing is now ready for 
release. This is h i s BAS-RAE/RAE-BAS transfer program, which allows 
BAS-1 programs to be written and edited in RAE-1! Drop him a self­
addressed, stamped envelope for pricing information on this, and his 
other fine products . 

SOFTWARE DATABANK 

The following new programs, reviewed in Issue No. 9 are now available on 
cassette <RAE-1 Source Code f ormat> with just enough hard copy documen­
tation to get you started and over possible hurdles: 

Kwok's Cross Reference Lister , XRF-1 
Thuri ng's Structured Assembler Macros, MAC65 

95Y. "CERTIFIED" 
95Y. "CERTIFIED" 

A new d isassembler program is now avai lable which provides a table of 
definitions for all external addresses, and automatically venerates .CT 
and cassette dump for extra long source codes, is now available. We 
have tested all but the .CT feature (we must first modify to per•it du.-p 
and continue o n disk). If you liked Hissink's DISARAE, you will find 
this program even more loveable! Minimal hard copy, but beautifully 
commented source code, on cassette. 

Dessaintes' Di sassembler , DESDIS-1 95Y. "CERTIFIED" 

Price for each of the above programs, and for all future programs of 
similar utility , size, and complexity , is S36.00 postpaid anywhere. 

Not yet ready, with prices not yet set, but perhaps by next issue, are: 

Holt 's TECO, a "free-standing" Tex t Editor and Word Processor, fully 
compatible with DEC's PDP-11 version. 

Kwok 's BASIC WORD PROCESSOR <BWP-ll, a BAS-1 based word processor, for 
those without RAE-1, who cannot use SWP-1. 

Jack Bro1om has authorized us to "c:lose-out" the present 161< SYM-FORTH 
package at a S90.00 price <Object Code Cassette, Reference Manual, and 
Source Code Listing> . Purchasers of this package can then obtain fra. 
Saturn Software the expanded 79-Standard Version (requirinQ at least 24K 
of RAM> for an additional S50 . 00. 

Bob Peck has authorized us to reduce the price of the FBOK Appendix 
Cassette t o S10.00 . Because of its popularity, we will be stocking the 
Fi rst Book of KIM, a "must" for unexpanded SYMs; the games are really 
great if you have youngsters around. Price of the FBOK is $11.75 
postpaid US/Canada. Overseas add $3.00 for SURFACE mailing (wei9ht is 
one pound). You also will need Peck's FBOK Appendix and/or the Appendix 
Cassette. 
FINI! 

That ' s it for now . We already have more than enough material and ideas 
on hand for Issue No. 11; actually this could have been a "double" 
issue! We'l l now "rest" a day or two, working out the details of our 
South Pac:ific tr ip. Next , we will spend about two weeks answering all 
of your accumulated letters, seeing what is on the pile of cassettes and 
disks still waiting for us, and rearranging the clutter of papers piled 
high around each SYM. Then, we ' ll start working on Vol. 3, No. 1. You 
can expect the J an/Feb/Mar issue to be in your hands by early April! 
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