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ANOTHER OUTSTANDING OFFER TO THE SYM COMMUNITY 

On the page to the right is a map of the environs of the Caves of 
Nirdarf. This map is part of the 28 page manual for "SYN-VENTURE", sent 
to us, along with a <KIM-speed) cassette containing the object code for 
the game, by Matt Ganis. The object of the "adventure" is to find the 
''treasures'' <gold and pearls>, preferably visiting every location during 
the quest, and to return home (i. e .. , to the house), safely, with them~ 

While we can't usually find the time for most computer games. 
make time for this one, for a number of very valid reasons: 

1. It can be played on a 2K SYM-1 WITHOUT a terminal ! 

we did 

2a The manual contains fully commented source code, as well as 
very well written instructions and the map, which will make 
playing the game much more fun, and definitely much less 
frustating' 

~. It is very inexpensive, almost at cost of media and shipping' 

4. A study of the source code will not only reveal all the 
"secrets" of writing money-making Adventure-type games, but, 
because of the clever use of the 7-segment displays to display 
text messages, will also teach you much about how the SYM 
itself works' 
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SYN-VENTURE (cl is an adaptation <by permission) of Robert Leedom•s 
original KIM - VENTURE (cl , which we did not know existed, back in our 
KIM-1 days (inci dentally, KIM-1 had only 1 1 /8 K of RAM>. 

You may order either KIM-VENTURE or SYN-VENTURE <or both>, cassette plus 
manual, at $15.00 each (overseas, please add $3.00 for Air Mail>, 
directly from Matt Ganis, Sheridan Road, R. D. #3, Lebanon, NJ 08833. 
Copies ma y be duplicated by clubs, or users' groups for a $5.00 per copy 
royalty fee <very generous, and e>:tremely reasonable, this!). Every 
SYMmer should send for a copy~ 

P. S. SYM-VENTURE, and "SWISS" CLOCK <see below>, are ideal programs 
for demonstrating the potential of the SYMple (une>:panded) SYM-1 ! 

MORE ON THE "SWISS" CLOCK 

ENVIRONS OF THE CAVES OF NIRDARF 

• -~ 
~ 
-----) 

Tur:nt\ 

(~'> .. , 
C. ~'I --.. ""'"" oili~d· A 

#\ovt ~!I"''~~• 
Yo\ i --.c. Vf'I~ <b111L~ c.. ',\. ..c.i. 

-~·' i.."f't-

In the article "ADJUSTABLE REAL TIME (SWISS> CLOCK" <SYM-PHYSIS 13/14-
9), we pointed out that the program was four bytes too long for an 
unexpanded SYM-1 . or a SYM-2. The author himself, Mr. Schumacher, sent 
in a shortened ve~sion. We print, instead, the following postscript to 
a recent letter from Boris Goldowsky <author of the SYM- PHYSIS INDEX>: 

P. S. To fit "SWISS CLOCK" into 1K, use one of my favorite 
tricks: On lines 3460-3470 & 354 0-3550, replace LOA #$01 CLC 
with SEC . For astronomers, the clock can be made to show 
sidereal time by replacing 0382 and 03C7 with C2, 03A5 with 
AS, and 03AD with CB. 
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MORE ON PRINTERS 

Our original hardcopy device was a KSR-35 TTY, long since abandoned. 
Next came a decwriter LA-36, still useful on the 20 mA current loop, at 
600 baud , and as an "emergency" full terminal at 110 baud on SYMs with 
no printer driver resident. Nex t came the Epson MX-80F/T, to which we 
added Graftrax ; this is now our main workhorse. At the time we bought 
it we felt i t was the most cost-effective printer available. 

For our VIC=20 and COM-64 we purchased a VIC-1525 Graphics 
mainly because last December it was the ONLY choice. As of 
still the onl y printer available which <easily> prints the CBM 
characters. It does not work quite right with the Quick Brown 
Processor, or with MAE , however, and we have not yet figured 
fi x . [ FI X: THE 1525 HAS A BUG AND NEEDS UPGRADING ROM TD BECOME 

Printer, 
now it is 
graphics 
Fox Word 
out the 
1525-E ' J 

We now have a Star Gemini lOX on our COM-64, and plan on getting several 
more for othe r systems , because we feel it now holds the "Lux 
Cost-Effectiveness Award". When we received the following material from 
"Sandy" Mac kay , we added the "ex tra" lead to our interface <we had 
wisely left a few spare wires in the cable> and <temporarily> 
interchanged the Epson and the Gemini, so that we could reprint below 
his letter, his demonstration , and best of all, the complete source code 
for the SYM/RAE / BAS-Gemini Printer Patch. The patch also wor ks with the 
Epson <with care to avoid conflicting control codes and escape 
sequences>. 

A. M. MACKAY P.ENG., O.L.B. July 11, 1983 

600 SIXTH AVC:NUE, WEBT 

OWEN BOUND , ONTA RIO 

Dear Jean & Lux : -

As promi sed , here is the revi sed version of the GEMINI-10 printer 
driver. It is at least twice as fast as the one I sent earlier , and 
with fewer g l itches. It runs at almost the full speed of the printer. 
Also , this dr i ver will SWP your text AUTOMATICALLY. It's on the tape, 
RAE format, double speed, three times. GE Fl. 

You can pr i nt this with your Epson cable if you run the version I sent 
you previously ; but better yet , why not add an e x tra line to your cable, 
connecting Gemini <or Epson> pin 10 to AA-E <CA-1>, and you can use the 
same cable for both the Epson and the Gemini-10. Now that ' s versa­
til i ty! You will probably have to disable your interrupts (see lines 
780 -800 this v ersion> in your Epson driver. 

Further to o ur telecon, I would prefer having this published 
rather tha n ma rketing it, being a professed glory-hound 
insatiable ego, but I originally didn't think that you'd want 
four or five pages on it. It is gratifying to realize 
distinguished publisher of our Bible knows quality when he sees 

in S.P. 
with an 
to blow 
that the 
it! 

Th i s letter and the Demo are also on the tape - GE F2 and GE F3 respec­
tively. 

Can ' t wait f o r t he next issue of S.P. 
SYM's to Jeff Lavi n's Super SYM. 

Keep the faith ! 

- I hope to convert one of my two 
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GEMXN X- 1 0 PRXNTER DEMO 

COMPRl::88S:D 8U811CR I PT t1 l c:• and ••al l 

PIC A QUQQCRIPT too m a ny dot• 

REGULAR CO~PRESSED for peopl e with narrow paper 
REGULAR ELITE nice size for personal letters 
REGULAR PICA good for listings dump 
DOUBLE WI DTH COMPRESSED effective block print 
DOUBLE W I DTH EL ITE n ot too bad 
D OU B L E W I D T H PICA =t r ~tch~d 

ANY OF THESE CAN BE DOUBLE STRI KE 
THIS IS EMPHASIZED PRINT and is nice for correspondence 

Cll_lt 

THIS IS EMPHASIZED DOUBLE-STRI~E too dark - looks thraatenin; 
Thi• is also amphasizad doubla-strik• 
Th is i s e•pha si zed itali c s , underlined. Looks good!. 
A~. 2+B1 2 = C::s3 subscript & superscrip t 
I = lO~A at 68~ o r 20~ when R = lOOKQ 

NO TAB TAB 10 
Demo o f tab s etting 

TAB 2 5 TAB 50 
<a b ove> , and margin setting 

LEFT MARGIN IN 20 SPACES 
And all kinds of qther 9.Q9d i e s 

( b elow> : 

[NOTE (by Lux>: Today ' s dot matri x printers are much faster and much 
more versatile tha n shaped cha racter printers, cost much less , and the 
printing can b e JUSt as attractive, including proportional spacing, if 
desired . The Gemi ni wi ll accept a down- loaded character set into its 
RAM ; th i s will enable i t to print the CBM graphic set s, or your own 
design type fonts. Not demonstrated above are the Gemini's point 
graph i cs modes.] 
00 10 
0020 
0030 
(!H?,>4t?I 

0050 
·~C:• 6~1 

007 0 
~1'!18 ~1 

0 0 9 0 
0 10 0 
CHHI 
0 120 
C:•1 3 •~ 

01 40 
0 1 :!i l~ 
0 160 
0 170 
0 18~1 

0 190 
'!12C1e1 
0210 
0220 
023<:1 
02 40 
0250 
e1 26~1 

0270 
028 0 
029 0 

b y A. M. Mack a y 
600 6t h Av e. West 
Owe~ So und, Ont • r io 
Ca nad a N4K 5E7 
J u l y 9, 1983 Rev.l 

CODDS FILE 
GEMDRIVER.A 

GE M ZNZ-10 PRINTER QRIYER 

GEMIN l-10 P ARALLEL F'f< I NTER PATCH FDR SYM-1 AND KTM 

<DISPLAYS CONTROL CODES AND ESCAPE SEQUENCES > 

Th i s p rog ram works if t h e Gemin i -1 0 is connected to the 
Sym- 1 e a ;oc tl y ;as descr ibed i n S y m- F'h ys i s 9: :!i <Alternati v e 
Wi ri ng Li st >, EXCEPT t hat " BUSY" i s not u s ed. Instead connect 
Gemi ni pin 10 " ACK" t o pin AA-E <CA 1l . 

I f X-RR Y is be in g used. driv€r • ust be r ynnino to r 
KT ff t o accept Gf~in i- 1 0 c o~••nds. 

RU $~E00, than 1E to take printer o f f line. 
tW put s p r inter bac k on line. To print RAE source, 
t y pe PRtW . Don't forget fE wh e n f ini s had . 

Man y CTRL seq~encas u s ed b y t he Gamin i-1 0 confli c t with 
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f.!130~~} 

03 10 
those used b y KTM , RAE and X- RAY. To ge t around this, 
SUBSTlTUTE 1\ f o r J@, 1V for· 'Cl , ' tW f or 10 , lE for ts , 

0330 
(i : 4e1 
0350 
0360 
,:137,;1 
0380 
03'10 
~J4~!>tiJ 

0410 
(j42,!1 
0430 
044 (;1 
0450 
0460 
(1470 
0480 
~!>4'Y'!I 

050<? 
,:1511:1 
('> 5~0 

(;)5?. 1:1 

U540 
<'. l!:°i~~I) 

('>56<.? 

f F for t H, t J for t T, an d tt fo r TD l N YOUR GE MIN I-10 MANUAL. 
l \ wil l be "disp layed " a" ·t @, and th e o ther !> will b e displa yed 
a$ $Ubstituted. f G and TM are not us e d in this dri ver . 

Most esc sequences al so c onflict, · ao we wi ll SUBSTITUTE 
§.!:ilfT ESC (+/-) f or ESC i n ALL text t o be printed . 

The Gemini- 10 sequen ces a re ~:ept fr · c) m t h e terminal, but 
•r e 11 di splay e d" the re wi t h the pref i:.:es "1· 11 for CTRL .and 
"+/-" for ESC. 

Wh er·e "n" is ca lled f or in t h e Gem i ni.-10 manual, EACH "n" 
MUST b e PRECEDED WITll A SHIFT ALPHA , and "n" MUST be 
e nt er e d as a TWO- DI GI T HE X number, eg . <shift alphal3D o r 
<shift ••lpha>•'1A, wi th a MAXIMUM ci f <shift . c•lpha>7F. 

To use SWP-~.5, c han ge "JSR WRT . " un de r "WRT. XY" in you r· SWF' 
source code to JSR ~0036 (or wherever 11 PRI NT' 1 is in your d r i ver) . 
Then i n stead of PR~w just hit ~P and yolJ r t e >: t will be SWF' ~d 

a u tomatically . Don ' t for get tE when f i nished, to get off line . 

ALL ESCAPE SEQUENCES MUST BE ENTE RED AS SH I FT ESCAPE (+/-I . 

5 EOO- 20 86 BB 
5E03- A9 FF 
5E05- SD A2 5F 
5E08- SD A3 5F 
5EOB·- 80 A4 5F 
5EOE- SD A5 5F 
5 E11- SD A6 5F 
5E14- BO A7 5F 
5E17- A9 36 
5E 1 9 ·- 8D 64 A6 
5E1C- A9 5E 
5E1E- SD 65 A6 
5 E21 - A9 OB 
5E23- SD OC A8 
5E26- A9 7F 
5E28- 80 03 AB 
5E2B- 80 OE AB 
5E2E- AD 01 AB 
5E31-· 80 01 AB 
5E34- 18 
5E35- 60 

0570 
0580 
0590 
0600 SWP 
06 10 TOUT 
0620 ACCESS 
0 630 OUTVEC 
0 640 PAD 
0650 PADD 
0660 F'CR 
0670 IFR 
0680 IER 
0690 
0700 
0710 !NIT 
0720 
0730 
0740 
0750 
0760 
0770 
0780 
0790 
0800 
0810 
0 8 20 
0830 
0840 
0850 
0860 
0870 
0880 
0890 
0900 
0910 
0920 
0930 

.BA $5EOO 

.OS 

. DE $COOO 

.DE $8AAO 

.DE $8886 

.DE $A663 

.DE $A801 

. DE $A803 

. DE $ABOC 

. DE $A80D 

. DE $ABOE 

JSR ACCESS 
LOA #$FF 
STA BRFL 
STA ESCFL 
STA NFL 
STA F'RFL 
STA STRIPFL 
STA SWF'FL 
LDA #L . F'R INT 
STA OUTVEC+l 
LOA #H,PRINT 
STA DUTVEC+2 

; or somewhere 

;or wher ever your SWP-2.5 is 
; Vector t o terminal 
:Un-wri te protect sysram 
: Vector to printer 
;Port A Data Register 
;Port A I/O Direction Reg. 
: Perif. Ctr l Reg . 

;unprotect Sysram 
;initi alize flags 
:flags a re $FF if down 

and $00 if raised 

:Set prir1ter vec t o rs 

LOA 
STA 
LDA 
STA 
STA 
LDA 
STA 
CLC 

#/.0000 1011 : CA2 = strobe out 
An :: <pos tran s) F'CR ; CA! 

#%01111111 
PADD ;bits 0-6 data out 
!ER :disable interrupts 
PAD 
F'AD 

RTS 

SYM-PHYSIS 16- 5 

5E36- C9 70 0940 PRINT 
5E38- DO 07 0950 
5E3A- EE A4 5F 0960 
5 E3D- 20 AO 8A 0970 
5 E40- 60 0980 

5 E4 1- C9 7B 
5E43- DO OB 
5E45-- EE A3 5F 
5E48- 20 AO BA 
5 E4B- A9 1B 
5E4D- 4C 7 0 5F 

5 E50- 48 
5E51- AD A6 5F 
5E54- 30 OD 
5E56- CE A6 5F 
5 E59- 6B 
5E5A- 20 AO BA 
5 E5D- 38 
5E5E- E9 30 
5E60- 4C 70 5F 

5 E63- AD A4 5F 
5E66- 10 28 
5E68- AD A3 5F 
5E6B- 30 _,._;, 
5 E6D- CE A3 5F 
5E70 - 68 
5E71- C9 2D 
5E73- FO 10 
5E75- C9 42 
5E77- FO OC 
5E79- C9 -'·-" 
5E7B- FO 08 
5E70- C9 55 
5 E7F- 90 07 
5EB1- C9 5A 
5E83- BO 03 
5E85- EE A6 5F 
5E88- EE A5 5F 
5EBB- 48 
5EBC- 4C CO 5E 
5E8F- 60 

5E90- AD A2 5F 
5E93- 10 10 
5E95- EE A2 5F 
5E98- 68 
5E99- 20 AO BA 
5E9C- OA 
5E9D- OA 
5E9E- OA 
5E9F- OA 
5EAO- 18 
5EA 1- 8D AB 5F 
5EA4 - 60 

5 EA5- CE A2 5F 
5EA8- CE A4 5F 
5EAB- 68 
5EAC- 20 AO BA 
5 EAF- C9 3A 
5EB1- BO 05 
5EB3- 38 

0990 
1000 ESC? 
1010 
1020 
1030 
1040 
1050 
1060 
1070 STRIP? 
1080 
1090 
1100 
111 0 
11 20 
11 30 
1140 
1150 
11 60 
1170 PROC.ESC 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 

1310 
1320 
1330 SETSTRIP 
1340 @TEST 
1350 
1360 
1370 
1380 
1390 H. NYB 
1400 
l.410 
1420 
1430 
1440 
1450 
1460 
1470 
1480 
1490 
1500 
1511) 
1520 L . NYB 
1530 
1540 
1550 
1560 
1570 
1580 

CMP #$7D 
BNE ESC'.' 
INC NFL 
JSR TOUT 
RTS 

CMP #$7B 
BNE STR IF·'.' 
INC ESCFL 
JSR TOUT 
LDA #$1B 
JMF' PR. OUT 

~i s it a sh i ft alpha? 

: raise fla g for 11 n'1 

;is it shift esc ? 

:raise flag for next char . 
; send +/- to CRT 
~ and esc to printer 

PHA strip off ASCII "3"'.' 
LDA STRIPFL 
BMI PROC.ESC 
DEC STRIPFL 
PLA 
JSR TOUT 
SEC 
SBC #$30 
JMP PR . OUT 

LDA NFL 
BPL H.NYB 
LDA ESCFL 
BMI TEST·'·· 
DEC ESCFL 
PLA 
CMP #' -
BEQ SETSTRIP 
CMP # ' B 
BEQ SETSTRIP 
CMP # 'S 
BEQ SE TSTRI F' 
CM P #'U 
BCC 1:;.TEST 
CMF' #$5A 
BCS @TEST 
INC STRIPFL 
I NC F'RFL 
PHA 
JMP TEST·'·· 
RTS 

LOA BRFL 
BPL L.NYB 
INC BRFL 
PLA 
JSR TOUT 
ASL A 
ASL A 
ASL A 
ASL A 
CLC 
STA NYBREG 
RTS 

DEC BRFL 
DEC NFL 
PLA 
JSR TOUT 
CMP #$3A 
BCS 1!!1 
SEC 

; check for 11 n 11 

: esc sequence? 
; br if no 
:set up for 

esc s equence 
:if i t~s a 

strip n e :-: t c har . 
etc . 

: less than "U" ? 

: greater th a n 11 ¥ 11 ? 

; flag to strip nex t char . 
; don ' t trigger printer 

; pack nex t two ct1ar s 
; int o one byte 
: flag for 2nd char . 

; mo v e to high nybble 

;store it and wait 
for nex t char . 

; 2nd char -
; low er flags. 

;digit or letter ? 

it's a digit 
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5EB4- E9 30 
5EB6- 10 02 
5EBS- E9 37 
5EBA- OD AS 5F 
5EBD- 4C 70 5F 

5ECO- 6S 
5 EC1 - C9 5E 
5EC3- FO 03 
5EC5- 4C 60 5F 
5ECS- A5 C9 
5ECA- C9 4C 
5ECC- DO 03 
5 ECE- 4C 68 5F 
5ED1- BA 
5 ED2- BD 03 01 
5ED5- C9 20 
5ED7- 90 03 
5ED9·· 4C 6B 5F 
5EDC- C9 OB 
5EDE- FO 7S 
5EEO- C9 OC 
5EE2- FO 74 
5EE4- 48 
5EE5- A9 40 
5EE7- 90 03 01 
5EEA- A9 5E 
5EEC- 20 AO SA 
5EEF- 6S 
5EFO- C9 10 
5EF2- DO 13 
5EF4- 20 62 5F 
5EF7- AD A7 5F 
5EFA- 49 FF 
5EFC- SD A7 5F 
5EFF- A9 11 
5F0 1- 20 70 5F 
5F04- 4C 00 CO 
5F07- C9 05 
5F09- DO 07 
5FOB- 20 62 5F 
5FOE- A9 13 
5F! O- DO 3 0 
5F12- C9 16 
5F14- DO 07 
5F16- 20 62 5F 
5F19- A9 09 
5 F1B- DO 32 
5F1D- C9 17 
5F1F- DO 07 
5F21- 20 62 5F 
5 F24- A9 11 
5F26- DO 27 
5F28- C9 06 
5F2A- DO 07 
5F2C- 20 62 5F 
5F2F- A9 OS 
5F31- DO IC 
5F33- C9 lC 
5F35- DO 04 
5F37- A9 00 
5 F39- DO 14 
5F3B- C9 ID 
5 F3 D- DO 07 

1590 
1600 
1610 @1 
1620 1£!2 
1630 
1640 
1650 TEST····. 
1660 
1670 
1680 
1690 @3 
1700 
17 10 
1720 
1730 @4 
1740 
1750 
1760 
1770 
1780 1~5 

1790 
1800 
181 0 
1S20 
1S30 
1S40 
1850 
1S60 
1870 
1SSO SWP? 
1S90 
1900 
19 10 
1920 
1930 
1940 
1950 
1960 
1970 E >S 
19SO 
1990 
2000 
20 10 
2020 V > I 
2030 
2040 
205 0 
2060 
2070 W>Q 
20SO 
2090 
2100 
2 110 
2 120 F >H 
2 130 
2140 
2 150 
2160 
2170 \ ) @ 

2 1SO 
2190 
2200 
2210 J >T 
2220 

SBC #$30 
BPL @2 
SBC #$37 
ORA NYBREG 
JMP PR. OUT 

PLA 
CMF' #' ·•· 
BEQ 1~ 3 

JMP NOT ·~ 

LDA *$C9 
CMF' #$4C 
BNE 1~4 

JMP PRINY· 
TSX 
LDA $1 03,X 
CMP #$20 
BCC 1£!5 
JMP PRINT '·· 
CMF' #$08 
BEQ GEM·~ 

CMF' #$0C 
BEQ GEW· 
PHA 
LDA #$40 
STA $1 03,X 
LDA # ' ·'·· 
JSR TOUT 
PLA 
CMP #$1 0 
BNE E>S 
JSR DISPL 
LDA SWPFL 
EOR #$FF 
STA SWPFL 
LDA #$11 
JSR PR.OUT 
JMF' SWP 
CMP #$05 
BNE V>I 
J SR DISPL 
LOA #$1 3 
BNE m'. 
CMF' #$1 6 
BNE W>Q 
JSR DI SPL 
LDA #$09 
BNE OK 
CMP #$1 7 
BNE F >H 
JSR DI SPL 
LDA #$1 l 
BNE OK 
CMP #$06 
BNE \ >@ 
JSR DISPL 
LDA #$OS 
BNE OK 
CMP #$1 C 
BNE J >T 
LDA #$00 
BNE OK 
CMP #$1 0 
BNE ··· >O 

;strip off ASCII 

;letter - strip ASCII 
;add t o high nybble 
; send it 

;RAE flags ctrl c odes with .. ..... 
;not a ctr l code 

;BAS-! stores a $4C here 

; RAE 11 s tac ks 11 c trl codes 

;not a ctrl code 

;RAE will con vert to a n ull 

; send 11 ~·~ 11 to cr-t 

; is it ·""·P? 

;toggle SWP 

;put printer on line 

; i s i t a /·E ? 
;br if no 

; c hange to AS 
;br a lways 

;br always 

;br always 

;br a lways 

; displa y s as ....... ,!t 
;br always 
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5F3F- 20 62 5F 
5F42- A9 14 
5F44- DO 09 
5F46- C9 IE 
5F48- DO 08 
5F4A- 20 62 5F 
5F4D- A9 OF 
5 F4F- 4C 70 5F 

5F'52- 20 62 5F 
5 F55- 4C 70 5F 

5F5S- 4S 
5F59- A9 5E 
5F5B- 20 AO SA 
5F5E- 6S 
5F5F- 4C 70 5F 

5 F62- 4S 
5F63- 18 
5F64- 69 40 
5F66- 20 AO SA 
5 F69- 6S 
5F6A- 60 

2230 
2240 
2250 
2260 -~·· > O 

2270 
2280 
2290 
2300 OK 
2 3 10 
2320 
2330 NOTGEM 
2340 
2350 
2360 GEM'' 
237 0 
23SO 
2 390 
2400 
2410 
2420 DISF'L 
2 4 3 0 
2440 
2 4 50 
2460 
2470 
24SO 

5F6B- A9 5E 2490 PRINTA 
5 F6 D- 20 AO BA 2500 NOT A 

2510 
5 F70- 4S 2520 PR. OUT 
5F71- C9 IF 2530 
5 F73- 90 19 2540 
5F75- AD A7 5 F 2550 
5 F7S- 10 14 2560 
5F7A- AD A5 5F 2570 
5 F7D- 10 OF 25SO 
5 F7F- AD A3 5F 2590 
5 F82- 10 OA 2600 
5FS4- AD A4 5F 2610 
5 F87- 10 05 2620 
5FS9- A9 0 1 2630 
5FSB- SD 01 AS 2640 
5FSE- AD OD AS 2650 ACK 

JSR DISPL 
LOA #$14 
BNE OK 
CMP #$1E 
BNE NOTGEM 
JSR DISPL 
LDA #$OF 
JMP PR.OUT 

JSR DISPL 
JMP F'R. OUT 

PHA 
LDA #' , .. 
JSR TOUT 
PLA 
JMP PR.OUT 

PHA 
CLC 
ADC #$40 
JSR TOUT 
PLA 
RTS 

LDA # '·'·· 
J SR TOUT 

PHA 
CMP #$1F 
BCC ACK 
LDA SWPFL 
BPL ACK 
LDA PRFL 
BPL ACK 
LDA ESCFL 
BPL ACK 
LOA NFL 
BPL ACK 
LDA #$01 
STA PAD 
LOA IFR 

;br always 

;send to printer 

display char 
on CRT 

don 't trigger 
if esc or 

flags are raised 

;trigger strobe 

5F91- 29 02 2660 AND #%00000010 
5 F93- FO F9 26 70 BEQ ACK ;wait for ACK pulse 
5F95- 6S 26SO 
5F96- SD 01 AS 2690 
5F99- AD A5 5F 2700 
5F9C- 30 03 27 10 
5F9E- CE A5 5F 2720 
5FA1- 60 2730 EXIT 

2740 

PLA 
STA F'AD 
LDA PRFL 
BM! EXIT 
DEC PRFL 
RTS 

;make sure 
prf 1 i s 

down 

2750 STORAGE LOCATIONS FOR FLAGS 

5 FA2-
5FA3-
5 FA4-
5FA5-
5 FA6 -
5FA 7-
5 FA8-

2760 
2770 BRFL .DS 
27SO ESCFL . DS 
27 90 NFL .DS 
2SOO PRFL . DS 
2S 10 STRIPFL .DS 
2820 SWF'FL . DS 
2S30 NYBREG . DS 
2840 
2850 ;END. PGM .EN 

//0000,5FA9,5FA9 
END OF PROGRAM 
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ADDRESS DECODING, POR, and the SUPER SYM 

By Jeff Lavin 
P.O. Box 1019 
Whittier, CA 90609 

July 1983 

Part II 

This month I will describe the operation of the " Super SYM' 
described in issue #13/ 14 of SYM-PHYSIS. This is not intended to be a 
constuction or "how-to" feature; little or no information will be 
given on how to modify the SYM PC board, or where to find al 1 the 
hidden traces. Please DO NOT call with questions on these matters, or 
how to debug the completed disaster. This is not a job to be tacKled 
b y a ranK beginner, nor can it be finished in an evening, or probably 
a weeKend. On the other hand, it is not as difficult as building a 
' scope Kit. Read all relevant material BEFORE y ou start, and maKe an 
honest evaluation as to whether this project is within your abi 1 it i es. 
Otherwise you may end up with a $239 paperweight. · Synertek wi 11 not 
repair modified boards; if you reall y get stuck, call or write me at 
AEP for shop rates. 

Begin by re-reading issue #15 to reaquaint y ourself 
operation of the "stock" SYM. This is vital - if y ou don 't 
where you / ve been, you won/t know where you/re going . The 
should be to read this article carefull y until you fully 
everything involved. The SYM should be in the other room 
is going on. 

with the 
understand 
next step 
understand 

while this 

The memory map of the Super SYM is modified in such a wa y as to 
make ECHO unnecessary. This is accomplished by actuall y having S ystem 
Ram 1 ive at the top of address space: $F880-FFFF. The Monitor and 
other I/O have been moved up also. This was not strictl y necessary 
for the sake of the vectors; it was done to give maximum contiguous 
ram, in this case 56K. All of the modifications described below were 
done to achieve these goals. 

The first problem we run into is that the necessar, ~ecoding for 
the I/Oat the top of memory is not present on the SYM. This is taKen 
care of by a 74LS154 4:16 1 ine decoder (labeled "NEW' on the 
schematic). This decoder gets its address range from the Fa output 
(active low> of Ult. The primary address range of $F800-FFFF is split 
into 16 parts of 1/ 2 page (128 bytes) each. The first three outputs 
<also act~ low) from the 74LS154 are used to select VIAs #1, 2 and 3 
on their CS2 a ctive low chip selects. Since no further decoding is 
necessary, the active high chip selects are tied to +5V. Note that 
two chips could share the same select, as on the standard SYM, and 
address 1 ine A6 would be used to select either device. 

Output #14 and 15 <F'FliB and F'F80l are used to select the 6532 
RIOT. Both outputs are OR'd by 2 quarters of U4 ( remember an AND 
gate acts as an OR gate for negative logic). U4 is used simply 
because it is available. The OR'd output <active low) selects the 
6532 device in total. Meanwhile, FF8ii sneaks around and selects the 
~<Ram Select> input. Referring to the 6532 select truth table from 
last issue, it is clear that when~ is low, the RAM portion of the 
RIOT is selected, and when RS is high, the I/OT portion is selected. 
Therefore, we select the RAM at $FF80 and the I/OT at $FF00. If you 
will refer to Listing 1, y ou will note that since System Ram is 128 
bytes, this conveniently puts the machine vectors right where they ' ll 
do some good. We will get back to CS! when we discuss the modified 
POR circuit. 

The R/W 1 ine for the 6532 is write protected, but onl y when RAM 
is being addressed. This is accomplished by the following logic: Bit 
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0 of port A (VIA #3 ) is used to write protect System Ram <WPM) . When 
the SYM is reset, the VIA ports come up as inputs and float high. 
Resistor R8 3 maKes certain this bit floats high. This signal is 
i n verted a nd comb i ned with an address 1 ine ( normall y A9 ) and R/ W to 
form the R/ W 1 ine for the RIOT. It is left as an e xercise for the 
student to worK out the logic. The reason for the address 1 ine is to 
prevent write protecting the I / O <TTY a nd CRT wouldn ' t work). The 
normal address of the I / O is $A400 or %1010 0100 0000 XXXX , and the 
normal address of the RAM is $A600 o r %1010 0110 0XXX XXXX . Note that 
address 1 ine A9 is high for RAM and low for I / O. The new address for 
I / O is $FF00 or %1111 1111 0000 XXXX , and the new address for RAM is 
$FF80 or %1111 1111 l XXX XXXX . Note that now address 1 ine A? is high 
for RAM and low for I / O. This is wh y we must change this input from 
A9 to A?. It is important that this be understood as it will be used 
again later. 

Sy stem Ram is write prote c ted b y NACESS and un-wr i te protected by 
ACCESS. ACCESS causes DORA to be an output on bit 0 and Bit 0 to be 
high. When the SYM powers up System Ram is not write protected. This 
is wh y lJJ5R can be defeated b y cutting j umper 46-MM. NACESS simply 
makes bit 0 low. 

In a s i mi 1 ar wa y CA2 <VIA #1) contr o ls the POR 1 i ne. Last month 
we discu s sed how POR operates. We will not repeat the discussion 
here, e x cept to add the concept of selective addressing. Normally 
when the SYM is reset, CA2 goes high. The processor addresses the 
reset vector at $FFFC~nd it this combination; CA2=high AND address 
>= $F800 that causes POR to go low and select the ROM at the top of 
memory <and not select Sy stem Ram ) . The Reset vector points to $8B4A, 
and since this is below $F800, P5R goes high and allows the ROM to be 
addressed at it ' s normal location. The central point here is that POR 
must be disabled BEFORE an address > $F800 is called. And it is; CA2 
is set low just 8 instructions into the Reset routine AND VIA #1 
resides below the critical address. As program execution gets 
underway , CA 2 i s set low. 

Because VIA #I now 1 ives above $F800, this scheme will no longer 
serve. We have, instead, incorporated A10 into the POR circuit. This 
is because: The reset vector is %1111 1111 1111 110X. Note that A10 
is high. The vector causes program execution (in the relocated 
monitor ) to begin at $EB4A or $1110 1011 010X XXXX . Note that now A10 
is low. Therefore, as long as POR is disabled before A10 goes high 
<address such as $ECXX or $1110 1 l XX XXXX XXXX), the ROM wi 11 stay 
where it is <at $E000) and Sy stem Ram will stay where it is (at 
$FF80 ) . 

Returning to the RIOT for a moment, it should be clear wh y the 
POR 1 i ne is connected to CS!. On the standard SYM, the inc 1 us ion of 
P5R in the address decoding chip <Ult ) causes the 6532 to be addressed 
at $AXXX, but not at $FXXX . Since we have done away with echo, we 
need another way to disable S ystem Ram when the Monitor is supplying 
the machine vectors. In this case, POR simply chooses between ROM and 
RAM - we are bank switching!!! This is also the reason POR was 
removed from the decoding circuit. Otherwise we could never select 
the ROM abo ve $C000 when POR is acti v e. 

The onl y other changes to the SYM are that 
<U20) has been re-jumpered for a 2532 EPROM, 
addressed from El! and EB (jumpers 15 and 16). 

the Monitor socKet 
and the socKet is 

would 1 iKe to add a few caut i ons at this point: It is a good 
idea to remove all the 65XX " famil y" chips and memory from the SYM 
before beginning. Use onl y a low voltage (and current) ohmeter to 
'hunt' traces (hint: they ARE al 1 accessabl e without unsolder i ng 
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an y thing>. Use a l ow watt a ge soldering penci l to Keep from lift in g 
traces . 

List i ng 1 is the new address def i nitions for the 1/ 0 and RAM . 
Since the moni tor 1 i sting is available to all SYM owners ( a BIG plus ) 
all one need do is p l ug i n the new de finition s and assemble . If 
an yone out there ha tes t yping, AEP will provide a free cop y of the 
SUPERMON s o ur c e wit h new de f i nitions o n FDC 51 / 4 " DDEN di s c ONLY! 
This i s a 1 imit ed ti me offer , and there will be a $10 <US ) medi a & 
shipping ch a rge . 

I have asKe d for sugge s tions for fu t ure column s . am a s King 
again. SYM-PHYSIS i s your newsletter, if you want it, you have to put 
in some energy . Don ' t a s sume the other gu y did and I ' m already 
swamped. I ai n ' t ! We have been wor King on s ome neat designs here and 
have talKed t o s ome of you a bout your neat designs. How about shar i ng 
them with the SYM communit y? We could use a good i nterrupt driven 
input and ou t put bu ff er program. If you have s omethin g good , send it 
to Lu x or mys e l f . See you ne x t time ..• 

LISTING 1 88 19 
9828 
9939 
9949 
9959 
9969 
8878 
8888 
8898 
8189 
9118 
8128 
8139 
9149 
91 59 
8168 
9178 
8188 
8198 
8289 
8218 
8228 
8238 
8248 
8259 
9268 
8278 
9289 
8298 
9389 
9318 
8328 
9339 
8348 
9358 
8368 
8379 
8388 
8399 
8498 
9418 
9428 
8438 
8448 

>>>SOURCE CODE FOR SYM-1 MONITOR VI . I <<< 

• BA $E990 

1/0 LOCATIONS 

TAPIN 
DOR IN 
VIAACR 
PCR1 
OR3A 
DDR3A 
VIAPCR 
PADA 
DDRDIG 
PBDA 
TIMER 
TIMS 

. OE $F899 

.OE $F892 

. OE $F89B 

. OE $F88C 

.DE $F991 

. DE $F983 

.OE PCRI 

.OE $FF89 

.DE $FF91 

.OE $FF92 

.OE $FF96 

.DE $FFl5 

; SYSTEM RAM LOCATIONS 

SCPBUF 
JTABLE 
TAPDEL 
KM BORY 
HS BORY 
SCR3 
SCR4 
TAPETI 
SCR6 
SCRB 
TAPET2 
SCRO 
SCRE 
SCRF 
DI SBUF 
ROI G 

.OE $FF88 

.OE $FFA9 

.OE $FFB0 

.OE $FFB1 

.DE $FFB2 

.DE $FFB3 

.OE $FF84 

.OE $FFB5 

. DE $FFB6 

.OE $FFBB 

.OE $FFBC 

. DE $FFBD 

. OE $FFBE 

.OE $FFBF 

.DE $FFC8 

.OE $FFC5 

; PARAMETERS 

PARNR 
P3L 
P3H 
P2L 

.OE $FFC9 

.OE $FFCA 

.OE $FFCB 

.OE $FFCC 

; Reloc~ t ed from $8999 

;Formerly $A888 

; Former 1 y $AC9 I 

;Formerl y $A488 

;Formerly $A688 

8680 
9610 
8628 
8638 
8648 
8658 
8668 
8678 
8688 
8698 
0798 
8718 
8728 
8738 

; USER REGISTERS 

PCLR .DE $FF09 
PCHR . OE $FFDA 
SR .DE $FFDB 
FR .OE $FFDC 
AR .OE $FFDD 
XR .OE $FFDE 
YR .DE $FFDF 

; 1/0 VECTORS 

INVEC .OE $FFE8 
SYM-PHYSIS 16-11 

ii 

~I :II ~I 

~ :;>.:~--"::.::-.: :.-~:.-_..__-~=---~~- .. 

)> 

0 

i t 
' ' 
., 

II 

SYM-PHYSIS 16-12 



0450 P2H .DE $FFCD 0740 OlJTVEC . DE $FFE3 
0460 PIL .DE $FFCE 0750 INSVEC .DE $FFE6 
0470 PIH .DE $FFCF 0760 URSVEC . DE $FFE9 
0480 0770 URCVEC .DE $FFEC 
0490 ; FLAGS 0789 SCNJEC .DE $FFEF 
0590 0790 
0510 PADBIT .DE $FFD9 0800 ; TRACE, INTERRUPT VECTORS 
0529 SDBYT , DE $FFDI 0810 
0530 ERCNT .DE $FFD2 9820 EXEVEC .DE $FFF2 
9549 TE CHO .DE $FFD3 0830 TRCVEC .DE $FFF4 
9550 TOUTFL .DE $FFD4 0849 U8RKVC .DE $FFF6 
9568 KSHFL .DE $FFD5 0050 UIRQVC .DE $FFF8 
0579 TV .DE $FFD6 0860 t-.HIVEC .DE $FFFA 
0589 LSTCCJ1 .DE $FFD7 0870 RSTVEC .DE $FFFC 
0590 MAX RC .DE $FFD8 0889 IRQVEC .DE $FFFE 

THE VIC-1541 DISK DRIVE 
--- ---- ----

The VIC-1541 Single Drive Floppy Disk System, is available at around 
$300 US, complete with built-in power supply and controller (actually 
the entire DOSI. The VIC-1541 is what might be called a "free-standing" 
system.. Such systems are interfaced to their host computers via one of 
the "standard" commLtnications links, e. g., RS-232-C, IEEE- 488, or, in 
the case of the -1541, a simplified <serialized> version of IEEE-488. 

All that is required to interface such systems to the SYM-1 is an 
understanding of the communications protocol, a two-way software driver, 
and a cable from one of the SYM ' s VIAs. 

The -1541 is particularly attractive because of its very low cost, very 
modest memory requirements (simple driver and a data buffer area>, and 
its widespread compatibility ISYM, KIM, AIM, as well as the CBM 
machines> . While BASIC programs are not transportable, their ASCII 
printouts are readble by all systems, as are binary lhexl files. Most 
important of all, however, is the fact that RAE and MAE source files are 
99/. interchangeable. 

We hope to publish full information on the interfacing in Issue No. 17. 
Fortunately, as the letter below indicates, we are getting e xcellent 
help from others in reaching this objective. We sent Ron Jordan a 
listing of our VIC=20 Kernal disassembly, and he is continuing with the 
project, while we are working on the newsletter' 

D1tar Lu><1 

Dr. Ronald A. Jordan 
2611 Madrano Drive 
Ann Arbor, MI 48103 
July 12, 1983 

MOUld like to take a few minutes to describe a 
project which I am working on called the 6502 - 1541 Link. 
As you know the Com•odore 1541 disk drive is relatively 
inexpensive and could provide a cheap disk syst•• for the 
BYM, AIM, and other 6502 related computers. It might also 
enable the C-64 or Vic 20 to •><change information with the 
BYH. The drives are intelligent in that they contain th• 
DOS. To communicate with the drive the C-64 sends 
information over a serial bus. FrOlll a hardware standpoint, 
the task of interfacing the 1541 to a VIA port of th• BYM 
is very easy. However, the software required for 
communication is much more comple><. To make the BYM work 
with the 1541 it is necessary first to know how the r-64 or 
the Vic 20 communicates with the drive. Presently, I have 
completely disasse•bled the C-64 operating system <Kernell 
using Dessaintes' Disassembler, and have added labels and, 
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few com•ents • 
track down the 
drive • 

This approach 
important serial 

has made it much easier to 
routines for the disk 

To facilitate the completion of this project, Don 
Lewis and myself have dec ided to collaborate. His main 
interest is with an AIM-1541 Link where as I am interested 
in the SYM-1541 Link. We both agree on the overall design 
of the 6602 - 1541 software interface although many of the 
details must be worked out. A simple block diagram of the 
interface software might look as follows• 

('._-G,L( Seno..\ 

Ro'""l-';,..•'oo ltr-o"' 

\'.\ ._ "'""'°'\ 

\\o.. re\ wo. r~ 
V<p<Ach"t 
:l:."'"- r ~o.~( 
W\of>.>A \ e. 

The plan is to utilize as much of the C-64 software as 
possible. Communication of the 6502 computer with the 1541 
drive will be through a VIA port and will require hardware 
dependent interface software. The C-64 Kernel routines to 
be used are mainly for timing and formating the data that 
will be sent over the serial bus. To link MON, BASIC, and 
RAE to the C-64 routines, a software command protocol is 
required. It could be similar to the method used for the 
FDC-1 software, at least in theory. The final result will 
be several integrated modules which maybe easily modified, 
customized for a specific computer, or enhanced in the 
future. If the disk routines are basically the same as 
those used in the C-64, the disk file format will be the 
same. Therefore it will be possible to transfer Hex files 
between systems. Although BASIC files will not be 
interchangeable, it maybe possible to pass RAE files to l'1AE 
and vice versa. At present we are concentrating on the 
serial routines, the interface module, and HON link. When 
this phase is completed links to BASIC and RAE can be 
developed, possibly by others interested in getting 
involved in the project. Maybe there are other people as 
e><cited about this 6502 - 1541 link as I am. 

MORE ON THE VIC-1541 DRIVE INTERFACE 

Here's more on the same subject from NICK VRTIS: 

Sincerely, 

P~ 
August 26, 1983 
Nick Vrtis 
5863 Pinetret- S.E. 
KH1twood, Ml 49508 

D~dr LUX1 616-455-7594 
I 9uess that it is about tii'le I wrote . I have been tr,ir,g 

to get to this lettor since the last issue of SYM-PH'tSIS. I wonder 
if I lvi ll ever catch UP oro the things I wao-.t to do ( I ho.e never ). 

I hav e been busy lat el Y. Most of the t ii'•• I have bee r. 
worki11g on a version of F or th for the VIC <and the C64). It is 
bein9 distributt-d b" Abacus Svftware. I like P•Y VIC , but if I had 
to learn all about a 6502 with that Machi1it!- ins.te-ad of t'l':I SYMJ I 
would ri o t know as i'IU.Ch as I do riow. It i5 just riot cor1ducivf to 
writing and debuging code the way the SYM is. I never realized 
how hac1dY the Debu9 Key was until I hun9 UP the VIC for the first 
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I have al so been working on a v ersion of Dal~ Holt s TECO 
f or the UIC. I guess that it's ab out 3/ 4 done. It i s toufh to 
figure ou t how to ••aF- a 's tandard ' ASCII keyboard or.to the UIC 
ke~board . I hav e chosen to use the CoMModore ke~ as the e~ui vale nt 

o f the Contr·ol keY (so a Coff.odore+H translates to a n ASCII back-
space) , I st ill have.-. ' t figured out a good keY to use f or the 
Escaf'e , I hau l? 9 or1t- t hr·ough the Pound , t ht- Shi ft ed Poor1d1 the 
Run/S t op a.-.d the Shifted Ru n/S t op, I .~aY end UP with the Functi on 
keys, but I hav e ·:;ort of been reserving those so I c ould set it UF­
to "f'ros ral"> " those with a se ri£-s of c0Mtrtar1ds . 

Fi naJJy, at tached to the botto.~ of this letter ar e t he 
coMl'H•nts fr oM f'•~ version of a SVM interface to the Corw1od ore 1541 
disk dri ve. I have not had at1 Of'Portunit":I to tl?s t it ex tensivtol ~, 

a s I have a bad di sk drive and a" <Yaitin9 for a re Pla c••••nt <due 
in thto l'liddlt- of St-Pte-f11beor ). So far, what I have tested wor·ks fi r1E<. 
I have tt-sted all the fur1ctions , but have not ex t?rcised theM V E'r~ 

ooch. The basic SYM •• onitor ex tensions and disk J/O takes UF- ALL 
of 2k. Th e RAE s tuff is st ill less tha n l k. Hot e t hat the RAE 
stuff i nc l udes a .CD tYPe of caPabi !it Y! The hardware ir.ter·face 
which I needed t o bu i ld was cheap , I th i n k the ~ost ex r ensive Part 
t•as the DIH coo.-. ec tor . All You need i s a 7416 a.-.d soi'•• lk r·es ist ors. 
I have not really tested having both th e UIC and the SYM Pluged into 
the Dr-i ve a t the saMe t i Ne . I have 90t ten t ht- SYM t o act as a 
serial d evice t o t he UIC <Yithout the disk, but I haven ' t gotten 
the S'tM to t alk to t he d rive <Yith th• UIC attached. With th• Pr i ce 
reduction o" the 1541 d r ives by Co1·»"odore .. it isn't too bad a deal. 
I only wish tha t SY .-..rt ek had Uoct ored t he taF·• J/O. That wou l d roak e 
it a lot easier to i nterface a disk t o. 

I learned a lo t about RAE in WC>rki.-,9 on the disk ir1te dace to 
it, There are so"• things which are not obvious ab out the GET and PUT 
vectors. The on!Y thing reallY ve c tor ed is the J / O porti on of th• 
routines. Also 1io t ubvious is that the':' 'ill?t called twice f or each 
fill?) or1ce for thE' heade-r·) and once for the data f'a r-t, I havt- 1H•t 
checked it out, but is the write of .the relocatable object ve ct ored 
t hrou9h the PUT also? If so , how do I tell that that ' s h ow I 9ot there'> 
I haver. 't used OUT sir.co I g ot''"' 32k, but f or co~i•hteness, it would 
be nice to know . It <Yould als o be nice to be able to wr ite r·elocatat0le 
code out , so I could load it to the UJC. 

Well, I guess I have rur. on enough , I still have to ex t r act ar•d 
edit the CO•"Ments Portio.-. of this l et t e r , s o i1 will be a couP!e of 
da..,,s btof ore it 9tots 1'1ailed at thf> r-ate thi tr9s ar·E- 9 e ttir1'9 do.-. e here. 
On a Personal !ev eL thi1,9·;, are g o ing PrettY 9ood. Eve rY bodY in the 
fa1oilY is s till h ealt hy, and the hous e i s s till standir,9, so I 9U ess 
I have a lot to be thankful f or . One final ~uestio n, how •'1u ch i s 
the 65C02? It sour.els ·;,u r er· neat, theY have added sop-.e ve.rY U<·•ful 
i,-,.:;tructions. The onl'< trouble is that i f You use theM , the c ode is 
not v e-r-':' traosPortablE- . '(ou can f'ut it on thl? VIC and tht- S'/M, but 
not on t he C64, Are t heY goi n9 to coe»e out "' it h a 6510 version? 

Oh well.. on that n ote.. I'll s a y 9o odbY e . Hav e fun . Thanks 
again for SYM-PH'tSIS. Sir.ce

4
rely , 

0010 
0020 
0030 
0040 
005 0 
0060 
0070 
0080 
0090 
01 00 
01 10 
0120 
0130 

S'tM El<TEHS IOtiS - B't NICK URTIS 6/83 
;;1. 

1) ADD SUPPORT FOR THE COMMODORE 1541 DISKETTE DRIVE 
2) SET J 5 TO COLD START/ SETUP RAE 
3) SET BASE2 UECTffi 
4 ) ADD MOtH Tffi D<TENS I OHS 

LD - LOAD FROM DI SKETTE 
Pl - DI SK DEUICE I 
P2 - RELOCATE TO ADDRESS <OPTIOHAl ) 

SD - SAUE TO DISKETTE 
Pl - DISK DEUICE I 
P2 - START!tiG ADDRESS 
P3 - EHDIHG ADDRESS 

SC - SEND DISKETTE COMMAND SYM-PHYSIS 16-15 

0140 
0150 
0160 
0170 
0180 
0190 
0200 
021 0 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
04 2 0 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
0580 
0590 
0600 
061 0 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
07 00 
0710 
0720 
0730 
0740 
07-50 
0760 
0770 
0780 

Pl - DISK DEIJJCE I 
SR - CHECK & DISPLAY STATUS RETURN FROM DISKETTE 

Pl - DISK DEUICE I 
UO - RELOCATE <Pl=FROM P2=TO P3=START AD 
U2 - MINI LIS1ER <Pl=START AT P2=GO UNTIL> 
U4 - MEMORY SEARCH 

0 PARMS - FROM ' CURAD+l ' TO $8000 
I PARMS - FROM Pl TO $8000 
2 PARMS - FROM P 1 TO P2 
3 PARMS - FOR Pl FROM Pl TO P2 

U5 - DI SPLAY ALPHA MEMORY 
0 PARMS - 1 LI NE FROM ' CU RAD ' 
1 PARMS - I LIHE FROM Pl 
2 PARMS - FROM Pl TO P2 

L2 - RELOCATE LOAD STARTIHG AT P2 
U6 - SETUP USER TRACE <TURtiS OFF BASE2> 

't-X-A-FLAGS-STACK 
A626 - rncLUSIUE STARTitiG ADR ( $0000) 
A62C - EXCLUS IUE EHDrnG ADR ( $C800) 

HOTE: LD, SD, AHD SC WILL PROMPT FOR ADDITIOHAL IHFORMATIOH 
IJITH A '>' AFTER THE COMMAND IS EHTERED. AH ESCAPE ($18> 
l.llLL ALLOW YOU TO RE-Eti1ER TfE IHFORMATION. 

DISK J/O ROUTIHES TO INTERFACE A SYM-1 WITH COMMODORE 1541 DISKS 
AND lH TH A VI C OR C64. 
THESE ROUTlt£S ARE ADAPTATIOHS OF THE UIC-20 ROUTIHES. 
NICK URTIS - STARTED 5/83 

MAJOR CHAHGES: 
D SOME P .z. DATA MOUED TO SYM SYSTEM RAM 
2) TIMIHG LOOPS CHAtiGED WHERE HECESSAR't BECAUSE OF lMEGG CLOCK 
3) TfE USER IHSTALLED 6522 OH THE SYM IS USED FOR l/O 
4 ) 6522 Plti USAGE CHANGED FROM THE UIC ASSIGNMEHTS 
BIT 7 - CLOCK IH - AA-10 ORAHGE 
BIT 6 - DATA IN - AA-M BLUE 
BIT 1 - ATH OUT - AA-3 BROWH 
BIT 0 - Arn rn - AA-D GREED 
CB2 - DATA OUT - AA-5 RED 
Cfl2 - CLOCK OUT - AA-4 'IELLOM 

STATUS BIT USAGE 
BIT 7 - $80 DEUICE tiOT PRESEHT <STD) 
BIT 6 - $40 EOI <STD > 
BIT 5 - $2 0 IHVALID ATH <HEW) 
BIT 4 - $10 UNEXPECTED CTL CHR <HEW ) 
BIT 3 - $ 08 UHEXPECTED SA <HEW) 
BIT 2 - $04 UHEXPECTED DEU <HHI ) 
BIT 1 - $02 READ TIMEOUT <STD ) 
BIT 0 - $ 01 SEND TIMEOUT <STD > 

t~OTES: 

1 > ATH, DATA At~D CLK ARE BI-DIRECTIOHAL OPEt~ COLLECTOR LOGIC 
THE COHTROLLER MUST BE HIGH TO ALLOW OTHERS TO GO Lot.I, 

2> OUTPUTS GO THROUGH AH IHUERTOR, SO A 0 COMES OUT A 1. 

IJIC . DEl! . DE 15 THIS DEFIHES THE DEUICE I OF THE UIC 

SRL .SAUE Pl-DEVICE HUMBER 
P2-START!tiG ADDR 
P3-EHDING ADDR+l <SAME AS CASSETTE> 
HAME IS @ FHAME <MAX=30 BYTES) 
NAME LENGTH @ FH . LHG 

SRL .LOAD Pl-DEUICE HUMBER 
SYM-PHYSIS 16-16 



0790 
0800 
0810 
0820 
0830 
0840 
0850 
0860 
0870 
0880 
0890 

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

P2-RELOCATE 10 ADR <IF NEEDED) 
P3-RELOCATE FLAG <NON-O=RELOCATD 
NAME JS @ FNAt1E <MAX=30 BYTES) 
NAME LENGTH @ FN . U~G 

RECEIUE A LINE INTO <CURAD) 
UNTIL 1) A C/R 

2 ) EOI 
3) FN.U~G CHRS REUEJUED 

FL. LNG RETURNED lJ ITH # CHRS RECE I UED 

RAE COMMODORE 1541 DI SK INTERFACE ROUT! NES 
FI LES ARE I tHERFACED THROUGH THE GET / PUT ROUT J t~ES, 
THE FORMAT IS 
GET. XX>(:<xxxxxx 
GET . xxxx:<xxx:<x A 
PUT.XXXXXXXXXX 
PUT . XXX~<XXXXXX t~ 1 
PUT. X:<XX>(XXXXX t~ 1 N2 
. CT TO DISK IS IMPLEMENTED AS FDLLOl,IS: 
.CT XXXXXXXXXX 

THE .CT MUST BE ON THE LAST LINE OF EACH SOURCE FILE 
XXX>(){XXXXX IS THE DISK NAME mo SPACES )' 

THE DC COMMAND IS USED FOR DISK COMMAt~DS AND CClMTROL , 
DC #t~ -ESTABLISHES THE DI SK DR I UE # AS t~ 
DC ' -GETS At~D DISPLA\'S THE DISK STATUS FROM THE LAST OPERATION 
DC 7 -DISPLAYS THE [>!RECTOR'( OF THE [>!SK 
DC · ZZZZZZZZZZ -TRANSMITS THE COMMAND ZZZZZZZZZZ TO THE DISK 
ZZZZZZZZZZ MAY BE UP TO 30 CHARACTERS LOt~G, 

tlOTE THAT TAPE OPERATIONS STILL lJORK PROPERL '(, TAPE JS ENABLED 
IF THE DISK DRIVE # IS ZERO <SET BY DC #0 ). THE TAPE DRIVES ARE 
TURt~ED OWOFF B'I RAE E:EFORE THE EXITS GET CALLED .. SO ' PUT ' HAS 
ABOUT A 4 SECOND DELA'( BU IL T IN, THE EX I TS TURN THE TAPE OFF FOR 
DISK OPERATIONS. 

NHI ERROR CODES: 
31 - TE>.'T FI LE CIUERFLOlJ <BUT THE LOAD t.IAS DOND 
32 - IN1JALID DElJJCE # <USUALLY 0) 
33 - DISK J/ O ERROR <ST IS OUTPUT BEFORE THIS) 
34 - IMUALID FILE NAME/COMMAND <USUALLY t~ONE GIUEti> 

RAE PARAMETER AREAS 

THREE MORE JEFF LAVIN PROGRAMS 

The first of Jeff Lavin's three programs below shows how OUTVEC may be 
temporarily changed by RAE to permit a subroutine called from RAE to 
"print" its output directly into RAE's input buffer. Jeff is using the 
output from his hardware clock calendar CCLK- 1 /Sl to "date/time stamp" 
his RAE source/te>:t files <see line 0000) . 

It would be instructive to compare this approach to date/timeing RAE 
files with the one presented by Dick Albers (with a software clock 
calendar) on pages 9:26 to 9:34 and pages 10:19 to 10:22. 

Incidentally, Dick and Jeff are very close 
hardware and software developments (6809 as well 
cases, such as, in all probability, these 
significant contributions. <Dick and Jeff are a 
pun intended') 

collaborators on both 
as 6502), and in many 
programs, Dick has made 
truly SYM-biotic pair, 
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The last two programs form a mutuall y supportive pair. As published, 
they permit very fast data transfer from SYM-1 to AIM-65 via direct VIA 
to VIA transfer. Obviously they can be modified to provide transfer in 
the reverse direction, or to accamodate data transfer to and from and 
between S YMs and VICs. [To adapt PART 2 from AIM to SYM as the 
"listener", just replace lines 800 through 860 with a simple RTS.J 

To accomodate the COM-64, which uses a CIA (6526) instead of a VIA 
(6522>, and hence "handshakes" differently Cthe 6526 does not have CAI, 
CA2, CBI, CB2 available>, additional modifications are required. 

Jeff~s approach is far more versatile than the one we have been using to 
transfer data between SYMs by hard-wiring their cassette interfaces 
together. Al so it is far simpler and much faster Cparal 1 el vs serial> 
than the approach we had been considering for VIC/VIC and VIC/SYM data 
transfer v i a an RS-232-C (actually inverted TTL> interface. 

Actually VIC / VIC data transfer is most easily accomplished by physical 
transfer of floppy disks (if both have drives>, since the data must be 
stored on a diskette if it is ever required for future use.. We still 
use the "hard-wired cassette" method of transfering files between those 
of our SYMs which do not share a common disk system Cone of our SYMs 
does have both FOOS and FOC-1 installed'>, but will e>:amine Jeff's 
programs for possible SYM-VIC object code transfer. Of course, when the 
SYM to 1541 interface is available, we'll just use that instead, to get 
permanent data storage at the same time. 

0000 
0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 

21:36:15 SUNDAY JUL 10 1983 

This program will enter a line of text into 
RAEs input buffer, and from there into the 
Text File. Each 1 ine must be < 72 chars & 
chars must not have bit 7 set. Line must 
start with a number <0 to 9) or RAE wi 11 
assume the returned input is a command. 
Commands may, of course, also be used, but 
if invalid will generate an error message. 

When used in this way, the operation is 
analogous to RIN (from the monitor). 

ADD PAD .DE $1 IA 
; Hof chars in RAEs input buffer, 
; including 1 ine H, +1. 

BUFFER .DE $135 
; RAEs input buffer. 

TOUT 
ACCESS 
TE CHO 
OUTVEC 

TXEN/DL 

.DE $8AA0 

.DE $8B86 

.DE $A653 

.DE $A663 

.DE $B264 
Calls CRT! which processes special chars 
<such as BS), and returns with Hof chars 
in ADDPAD. Then decides if 1 ine is text 
or a command. If text, fal 1 s through to 
XX .. at $B275, which inserts 1 ine and 
returns to command level. 

OUT.CRLF .DE $E3CA 
; Saves regs and prints CRLF. 

TIME .DE $F668 
; AEP Real-Time ClocK/Calendar program. 
; Returns what you see here in 1 i ne H0. SYM-PHYSIS 16-18 



0390 0260 
0400 .BA $1000 ;or wherever 00 10- 0270 FROM .DS 2 ; SAD of DATA to b~ sent 
0410 .LS 0012- 0200 EOTFLG .DS I ;B0=Esc was 1 ast char 
0420 0290 

1000- 20 86 88 0430 JTIME JSR ACCESS 0300 VIA . DE $A880 
1003- A9 30 0440 LDA 11 ' 0 ; 1 digit 1 i ne II 0310 ORA . DE V!A+I ;TRANSMIT PORT 
1005- SD 35 01 0450 STA BUFFER 0320 DDRA .DE V!A+3 
1008- A9 3B 0460 LDA .. ... ; ;MaKe a c01M1ent 0330 PCR . DE \J!A+ 12 
100A- SD 36 01 0470 STA BUFFER+ I 0340 !FR .DE IJIA + 13 
100D- A9 20 0480 LDA II ' ;add space for clarity 0350 
100F- SD 37 01 0490 STA BUFFER+2 0360 ESC .DE $IB ;These 2 chars MUST be added 
1012- A9 03 0500 LDA 113 ;3 chars so far 0 370 EOT .DE $ 04 j to end of text 
1014- SD IA 01 0510 STA ADDPAD 0380 
1017- A9 3C 0520 LDA llL,TIME >BUF 0390 .BA $ 1000 
1019- SD 64 A6 0530 STA OUTVEC+I :Point OUTVEC into buffer 0 400 
101C- A9 10 0540 LDA llH,TIME >BUF 1000- A0 00 04 10 ! NIT LDY 110 ;Cl ear garbage 
101E- SD 65 A6 0550 STA OUTVEC+2 1002- SC 81 AB 0420 STY ORA 
1021- 20 6S F6 0560 JSR TIME ;Output TIME and DATE 100 5 - S4 12 0430 STY *EOTFLG :Clear flags 
1024- A9 A0 0570 LOA llL,TOUT 100 7- SS 0440 DEY 
1026- SD 64 A6 05S0 STA OUTVEC+l 100S- SC S3 AS 0450 STY DD RA ;Al 1 outputs 
1029- A9 BA 0590 LDA llH,TOUT ;Restore OUTVEC 1008- A0 0A 0460 LOY 11%00 00 1010 
102B- SD 65 A6 0600 STA OUTVEC+2 10 00 - BC BC AS 0470 STY PCR ;Pulse output 
102E- EE IA 01 0610 INC ADDPAD ;Add I 0 4S0 CAI negative edge 
1031- 20 CA E3 0620 JSR OUT.CRLF 0490 
1034- A9 00 0630 LDA 110 
1036- SD 53 A6 0640 STA TE CHO 1010- A0 00 0500 SEND LOY 110 
1039- 4C .67 B2 0650 JMP TXEN/ DL+3 :Let RAE process 1012- A9 02 0 510 SEND.LP LOA 11%00000010 

0660 1014- 2C SD AB 0520 WAIT BIT !FR 

103C- AC IA 01 0670 TIME >BUF LOY ADDPAD ;Get current 1017- F0 FB 0530 BEQ WAIT ;Wait for AIM ready 

103F- 29 7F 06S0 AND ll$7F ;Str i p bit 7 10 19 - Bl 10 0540 LDA <FROM) ,Y 

1041- C9 0A 0690 CMP ll$0A ;Ignore 1 i ne feeds 101B- SD SI AS 0 550 STA ORA 

1043- F0 0A 0700 BEQ NXTBUF 101E- E6 10 0560 INC *FROM 
1045- C9 0D 0710 CMP ll$0D j and carriage returns 1020- 00 02 0570 BNE ESC.CK 
1047- F0 06 0720 BEQ NXTBUF 1022- E6 11 0580 INC *FROM+! 
1049- 99 35 01 0730 STA BUFFER,Y : Put in buff er 1024- C9 IB 0590 ESC.CK CMP llESC 
104C- EE IA 01 0740 INC ADDPAD ;Ready for ne x t 10 26- 00 09 0600 BNE EDT .C K 
104F- 60 0750 NXTBUF RTS 102S- AS 12 0610 TOGL LOA *E '.lTFLG 

0760 I 02A- 49 80 0620 EOR ll$ S0 
0770 .EN l 02C - 85 12 0630 FXFLG STA *EOTFLG 

102E- 3S 0640 SEC 

0010 PARALLEL COMMUNICATI ON PRO GRAM 102F- B0 El 0650 BCS SEND.LP ;Always 

0020 PART I - For SYM 1031- C9 04 0660 EDT.CK CMP llEOT 
0030 by Jeff Lavin June 19B3 .itJ33- ra 0 4 ()670 S~G c:u<. FLG 

0040 10 35- A9 00 0680 LOA 11 0 
0050 VIAs connected as follows: 1037- F0 F3 0690 BEQ FXFLG 
0060 10 39- 24 12 07 00 CHK.FLG BIT *EOTFLG 
0070 PA0 . S > PA0.R 1038- 10 DS 07 10 BPL SEND.LP 
0080 PAI .S > PAI .R 103D- 60 0720 RTS 
0090 PA2.S > PA2.R 0730 
01 0 0 PA3.S > PA3.R 0740 .EN 
0110 PA4.S PA4.R 
0120 PA5.S > PA5.R 1000 A0 00 BC Bl AB 84 12 BB BC 83 . AB A0 0A BC BC A8,94 
0130 PA6.S > PA6.R 1010 A0 00 A9 02 2C 80 AS F0 FB 81 10 BO SI AS E6 10,98 
0140 PA7.S > PA7.R 1020 00 02 E6 II C9 IB 00 09 AS 12 49 80 85 12 38 80, ID 
0150 CAI .S > CA2.R 1030 El C9 0 4 F0 04 A9 00 F0 F3 2 4 12 10 D5 60,C6 
0160 CA2.S CAI .R ICC6 
0170 GROUND GROUND 
0180 
0190 Program Is completel y relocatable! 
020a To use, enter SAD of DATA to be sent 0010 PARALLEL COMMUNICATION PROGRAM 

0210 to 1 oc a. t i on FROM. Then enter ESCAPE 
0020 PART 2 - For AIM 

0220 &nd $04 to end of data. .G to !NIT . 
0030 by Jeff Lavin Jun• 1983 

0230 
00 40 
0 050 VIA~ connected as follows: 

0240 .BA $10 0 060 
0250 .LS 

SYM-PHYSIS 16-19 SYM-PHYSIS 16-20 



0010-
00 12-

0200-
0202 -
02 05 -
020B-
020A -
-320D -
020F-

3212-

A0 
BC 
BC 
84 
BC 
A0 
BC 

AD 

021 5- A0 
0217 - A9 
0219- 2C 
021 C- F0 
021E- AD 
0221 - 91 
0223- E6 
0225- 00 
3227- E6 
a2 29- C9 
0228- D0 
022D- A5 
022F- 49 
0231 - B5 
0233- 3B 

00 
BC A0 
Bl A0 
12 
83 A0 
0A 
BC A0 

81 A0 

00 
02 
80 A0 
FB 
Bl A0 
10 
10 
02 
II 
18 
09 
12 
B0 
12 

0070 
00B0 
0090 
0100 
0110 
0120 
0130 
e i 4& 
0150 
016 0 
0170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
025 0 
0260 
0270 
02B0 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
05 10 
0520 
0530 
0540 
0550 
056 0 

0570 
0580 
0590 
0 600 
0610 
0 620 
0630 
0640 
0650 
0660 
0670 
06B0 
0690 
0700 
0710 

PA0.S > PA0 . R 
PAI .S > PA I .R 
PA2.S > PA2.R 
PA3.S > PA3.R 
PA4.S > PA4.R 
PA5.S PA5. R 
PA6.S PA6.R 
PA7.S PA7.R 
CA! .s CA2 .R 
CA2.S CA! .R 
GROUND GROUND 

Program is complete l y relocat ab le ! 
To use , ent e r SAD of DATA to be stored 
to location FROM. Then enter •=!NIT 
and G. 

FR0;1 
EOTFLG 

START 
BLANK 
!NALL 
CR LOW 
WRAX 

VIA 
ORA 
DORA 
PCR 
!FR 

ESC 
EDT 

!NIT 

RECV 
RECV.LP 
WAIT 

ESC.CK 

TOGL 

FXFLG 

. BA $10 

.LS 

.OS 2 

.DS 

. DE $El82 

.DE $E83E 

.D E $E993 

.DE $EA13 

.DE $EA42 

. DE $A080 

.DE VIA+! 

.DE VIA+3 

.DE VIA+12 

.DE VIA+13 

.DE $1B 

. DE $04 

. BA $200 

;SAD of DATA to be sent 
;B0=Esc was la s t char 

;TRANSMIT PORT 

;The se 2 chars MUST be added 
; to en d of text 

LDY 110 ; Cl ear garbag e 
STY PCR 
STY ORA 
STY •EOTFLG ;Clear flags 
STY DORA ;Al I inputs 
LDY 11/.00001010 
STY PCR ;Pulse output 

CA! ncgat i ve e d g e 
LOA ORA : Read to gen. DATA TAKEN 

LOY 110 
LOA 11/.00000010 
BI T !FR 
SEQ WAIT ;Wait fo r DATA 
LDA ORA 
STA ( FROM), Y 
INC *FROM 
BNE ESC.CK 
INC *FROM+! 
CMP llESC 
BNE EDT.CK 
LOA *EOTFLG 
EOR ll$B0 
STA * EOTFLG 
SEC SYM-PHYSIS 16-21 

0234- 80 El 0720 
0236- C9 04 0730 EOT.CK 
3238- F0 04 0740 
023A- A9 00 0750 
023C- F0 F3 0760 
023E- 24 12 0770 CHK.FLG 
0 240- 10 05 0780 

0790 
0 242- A5 II 0800 
0244- A6 10 0B10 
3246- 20 42 EA 0B20 
0249- 20 3E EB 0B30 
0 24C- 20 93 E9 0B4 0 
02 4F- 20 13 EA 0B50 
0 252- 4C 82 El 0B60 

0B70 
0880 

0200 A0 00 BC BC A0 BC 
0 210 SC A0 AD Bl A0 A0 
0 220 A0 91 10 E6 10 00 
0230 B0 B5 12 38 80 El 
\l2 40 10 D5 A ~ 11 A6 10 
0 250 13 EA 4C 82 El ,A 2 

2 7A2 

ON SELECTING A <NEW> COMPUTER 

BCS RECV.LP 
CMP llEOT 
BEQ CHK.FLG 
LDA ll0 
BEQ FXFLG 
BIT *EOTF LG 
BPL RECV . LP 

LDA •FROM +! 
LOX •FROM 
JSR WRAX 
JSR BLANK 
JSR !NALL 
JSR CR LOW 
JMP START 

.EN 

8 1 A0 84 12 BC 
00 A9 0 2 2C SD 
02 E6 11 C9 18 
C9 04 F0 04 A5' 
2 0 42 EA 20 3E 

;A l ways 

;Prin t endin g addr 
;Pr i nt space 
;Wait for input 
;Scroll display 
;Go to Mon warm 

8 3 A0 A0 0A BC ,80 
A0 F0 FB AD Bl ,37 
00 09 A5 12 4 9, F4 
00 F0 F3 24 12,57 
ES 20 93 E9 20,F6 

First come the ''reasons'' <which need not necessaril y be rational~), then 
come the budgetar y consider a tions. Our main purpose in buying our f i r-st 
microcomputer, back in 1977, wa s to learn how they wor ked. The choice, 
at that time, was simple: either one of the 8080/5-100 systems, one o f 
the 6800 t ypes , or the KIM- 1 . The Apple II, PET , an d TRS-80 had not yet 
appeared on the s cene. 

It seemed to u s that the KIM-1 would meet our requirements at the lowest 
possible price , so that was the route we chose, in spite of being 
"warned" that there was more software and hardware support available for 
the 8080 / S- 100 systems. The har dware argument made little sense , e >:cept 
for possible RAM e >: pansion, since the most needed hardware add-ons for 
the S- 10~J s y stems, suc h as cassette interface, ser-ial i nter fac e , 
parallel interface, etc., wer e already built-i n on the KIM-1. All that 
was needed to add on was a power suppl y , cassette recorder , and (l ater ) 
an old TTY. 

When the time came to get a second s y stem, some time in 1979, the SYM-1 
had become the "best buy ", and it remained so for nearly four y e a rs, in 
spite of the ever increasing competition, especially as a "learn ing 
tool". 

The situation has changed dramaticall y within the past year, and will, 
in all probabilit y , continue to do so, from this point on. The Time>: 
ZX-81 started the new trend, and the VIC=20 and COM-64 accelerat ed it. 
Today, either of these latter two is mor e cost effecti ve than the SYM-1, 
and, with the add i tion of a Monitor ROM or Cassette to permit direct 
machine language entry, d i sassembl y , etc., the inner workings of a very 
impressi ve internal operating system, the "KERNAL", are wide open to 
stud y and to learn much from. 

While the s ource codes for the Microsoft BASIC and KERNAL ROMs are not 
published, the Reference Guides for the two systems provide enough 
information on the memor y map and subroutine entry points to make 
analys is of a disassembl y listing (the ML Monitor includes a simple 
disass embler) not too difficult. Thus the VIC=20 and COM-64 provide the 
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same learning potential as does the SYM-1, and both are as easily 
e >: pandable, from the I / O standpoint. The VIC has a pair of 652 2 VIAs 
and the "64 " has a pair of 6526 CI As <Comple>: Interface Adaptors ) . 

By now you must have g a thered that we are recommending the VIC=20 or the 
COM-64 as the "beginner ' s" entry-level system over the SYM-1. But what 
does this mean for old-time SYMmers? We hav e customi zed and person­
alized our S YM- 1 systems to meet our own indi v idua lized needs (an e v er 
on-going process ), and we are as comfort a ble with them as with an old 
pair of shoes or a wife of long standing. We fully intend to keep our 
SYM-ls as our main s y stems , especiall y for word proces sing < we ~ re so 
comfortable with SWP>~ We will be teaching a micropr o cessor course 
built around the -20 / -64 systems so that we are studying their hardware 
configurations and operating systems for teach i ng purposes . While doing 
this we see how they (and their peripherals) can be used a s peripherals 
for the SYM- 1, and v i c e versa. 

E>: amples: The COM-64 can be used as a 4 !11 column (with color graphics a s 
a "free" bonus) terminal for the SYM-1 in place of the KTM-2. The 
KTM-2/80 can be used as an 8111 column terminal for the - 20 and the - 64 , 
on their (inver ted TTL-level) RS-232- C ports. Either the -20 or the -64 
can be used as a color graphics (output> terminal for the SYM-1 (for our 
hobby of video recording>. Most e >: citing of all would be the use of the 
VIC-1541 disk dr i ves with the SYM-1. 

Another point of compatibility between SYM- 1 and the COM-64 is the 
a vailability of MAE <Macro Assembler Editor> and SWP <S implif i ed Word 
Processor> f or the - 64. These are first cousins to RAE and SWP , so the 
adaptation of the -1541 drives to the SYM- 1 will permit either the SYM- 1 
or the -64 to be used as a development system for the other. We hope t o 
be able to report progress along these lines in Issue No. 17. 

We understand the prices of both machines in the PAL versions a r e still 
quite high overseas, but in the United States the - 20 i s below $90, and 
the -64 is below $200. Thus both are less e >: pensive than the SYM-1, 
with far greater versatility. This would s uggest that overseas u sers 
might consider buying the NTSC version and an NTSC monitor or TV, either 
color or B/W, and a voltage stepdown transformer (22 0 or 2 4 0 VAC to 11 7 
VACl. 

We know that the duty on colour TVs is high in s o me countries <when we 
were in Austral i a last year the newspapers were covering the sad story 
of a government official accused of bringing in, but n o t declaring, a 
colour TV set>. Sinc e an NTSC TV cannot be used as a TV recei ver in 
PAL/SECAM countries, perhaps it would carry a lower duty??? 

A word of caut ion i s i n order here: Buy ing a COM- 64 by mail-order may 
be troubleso me, since the infant mortality rate <or incidence of failure 
to operate right-out-of-the-box ) seems to be unusua l ly high, bas ed on 
our own e >:peri ence, and talking with both other purchasers and sev eral 
discount hous e dealers. It might be "safer" to have someone buy and 
"burn-in" the unit for you; then failure to work after shipment would 
most likely on l y be a connector or chip vibrated loose. 

ON "OLD" COMPUTERS 

Now that we have grown to love the VIC=20 and the COM- 64 , and recommend 
them as "entry-level" systems for beginners, provided only that the ML 
Monitor, on Cartridge, Cassette, or Diskette, be among the first 
"add- ons'', the question naturall y would arise: "But, what about SYM? ". 

When we switched from KIM to SYM, the reason was to have TWO systems, 
one for stud ent use at school, the other for personal use at home. 
Obviously software/hardware/cassette interface compatibility made the 
SYM/KIM combination a "natural". The KIM (actually two of them> was 
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l o ng a go ret i red to the s hel f , mostl y because it was not as versatile as 
the SYM, and woul d not d i rectl y ta ke the KTM- 2 terminal, requiring a 
Curr ent Loop to EIA <RS-232-C l interface. 

Our SYM s will not be r etired. Each o f our many systems was "customized" 
f or a particul ar applicat i on, and will continue to be used as long as 
the need f or those applications continues. Some of those systems will 
be g iven to students who can put them to use, and will give them good 
homes. 

Our two major reasons f or get ting the VIC=2 0 and the COM-64 were, first, 
t o l e a r n how they worked , and how to use them, so that we could build a 
course around t hem, a nd second, to use them as peripherals for the SYM , 
e.g., as col o r graphic t e rmin a ls (output only). During our learning 
process we foun d t hat the VI C-1541 Disk Drive would also be an e xcellent 
peripheral for t he SYM. 

Also, s i nce so much software is becoming available for the Commodore 
machines , e.g. , MAE , s p r ead s heets, word processors, etc., that would be 
more effecti v e wi th a n 8 0 c olumn terminal, we ' d like to add a KTM-2/80 
on the CBM RS-232-C (ac t u a ll y at TTL levels> port for this purpose, as 
output only. The Commo dore would s till be used for input, because of 
its inherent ful l-screen editing capability . 

Thus, we ' re not a bandoning S YM; it ' s just that as our needs expand into 
are as where li t tle commerc ially available software e x ists for the SYM, 
it ' s more time and cost effective to get new hardware that will run the 
software we want , e s peciall y, when both the hardware and software are so 
inexpensive. There i s so much "public domain" and published software 
available f o r t he Commodore machines through Users's Groups that, when 
you "average" the c ost of p u rchased software with the free software, the 
cos t per program is ri diculously low. 

Our Commodores a re supplement ing our SYMs, not replacing them! 

DOSES FOR THE SYM 

We have SYMs with three d if ferent DOSes <GOODS, FOOS, and FDC-1>, each 
with (natural 1 y> it s own syntax and "personal i ty 11

, and our own 
personality s eems to "split" when we sh i ft from one DOS to another on a 
rapid ly rotati ng basis . 

Actually, there are fi v e DOSes a vailable for the SYM, since two very 
elegant DOSes have been dev loped for use with the HOE <FOOS) Disk 
Control ler. These a re t he UK-SYMmers DOS , and RAE.DOS, developed by 
Ra l ph Deane a nd J ac k Brown . The latter works only with RAE-1 (but NOT 
with BASIC>, and prov ides the mo st sophist i cated microcomputer software 
development environment we have e ver seen. RAE has been e>:panded to 
i nclude a compl etel y integrated DOS , as well as enhanced editing 
features Ca la Dean and Br own' s ear lier X- RAY>. 

[In thinking about this ma tter today, the thought occcured to us that 
our situation had something in common with polygamy, in that each of the 
systems ma ke s its own set of demands on us, and each gives us 
s atisfaction and pleas u r e in i ts own way. The closest we can come to 
describing our si tuation i s pol yS YMmetry, but this might imply that the 
other s ystems are more li k e concubines than wives.] 

[We also have around a number of non-DOS systems. These include two 
KIM-ls and a n AIM-65 , which we put on the shelf to avoid further 
confusion, a SYM-69 (6 8!119-b asedl , a Sinclair ZX-81 <Z-80-basedl, an RCA 
COSMAC-VIP <1802-base dl and an SDK-85 <8085-based>. These latter we 
l eave alone because we seem to have become 6502-based ourself.) 
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We now have a COM-64 and a VIC=2~1 (fully e>:panded to 40K RAM>, both with 
CBM DOS V2.6 C1541l , and soon, an Apple II-E,.with its own variety of 
DOSes. It should be noted that the CBM BASIC V2 <b y Microsoft) in both 
the -20 and the -64 is rather clumsily interfaced to the DOS, compared 
to the Version 4 BASIC, and a variety of "WEDGES" to improve the inter­
face is available , including one for the -64 called DOS 5.1; there is so 
much to learn! 

We'll play with the Apple II-E for awhile, when we get it, to see how 
much we still remember about running the Apple II, and how the II-E 
differs from the II. Denny Hall, and the other Apple II owners we know, 
don't really care for the changes in the II-E; but we think we can 
compare the two Apples more impartially. 

We very much like both the VIC=20 and the COM-64, especially on the 
basis of their low price, and think that these are the "wave of the 
future" <Commodore says that the VIC=20 is the most widely sold 
computer>. We ' re spending man y happy, frustrating, hours with the VIC 
and the -64, getting to know and love them, in order to help beginneers 
(schoolteachers, and young students, in particular> learn to do the 
same. 

Mostly, though, we also like the low pri ce of the VIC-1541 Disk Drive, 
and would very much like to be able to a dd, very ine>:pensively, CBM DOS 
V2.6 to the SYM-1 <see elsewhere in this issue for further info)' 
Concomitant with the low price of the 1541 Single Drive System, 
unfortunately, is its slowness, by a factor of at least eight, as 
compared with the mare e>:pensi ve Dual Drive Systems avai 1 able for other 
CBM Computers. This is because the -1 541 Drives use a serial hardware 
implementation of the <full parallel) IEEE-4BB interface. 

RAM VS ROM IN DISK-BASED SYSTEMS 

We have long favored our FODS system over our CODOS system for program 
development work because the FODS required only BK of RAM ($6000-$7FFF> , 
while the CODOS required 16K ($4000-$7FFFl. We were receiving a number 
of CODOS disks from Jack Brown, "Sandy" Mackay, Lee Longstr-eet, Jack 
Gieryic, and others, which we could not use , because they had 
reconfigured their systems. They reasoned, and correctl y so, that with 
a disk system the only ROM requirement is for a BOOT program. [The BOOT 
program could be in a POWER ON RESET ROM so that not even SUPERMON need 
be resident in ROM, but this would lead to system non-compatibility.] 

So, we followed their lead, and replaced the BAS-1 and RAE-1 ROMs from 
$8000-$EFFF with RAM (also added 6116 2K RAMs at $9000, $9B00, and 
$F000). Since RAE-1 does not require the co-residency of BAS-1, and 
FORTH does not need either BASIC or RAE resident, we run these from a 
special version of CODOS <supplied on the original distribution disk) 
which resides in two segments, at $6000-$7FFF and $C000-$DFFF (vacated 
by BASIC~>. Eventually we'll relocate BAS-1 to occupy $B000-$BFFF and 
$E000-$EFFF (vacated by RAE') so that it, too, can operate with the High 
RAM version of CODOS. 

Having pulled CODOS out of $4000-$5FFF, we relocated the visible memory 
from $200~1-$3FFF, where it was "clobbered" by Jack Brown's CODOS BASIC 
and CODOS FORTH <the best FORTH we've seen>, to the higher location, 
well above FORTH's working dictionary. We also gave FORTH B screen 
buffers in the BK+ block from $800~1-$D0A0. 

Nearly two years ago Jack Brown sent us <as a Christmas gift), a 
cassette-based FORTH with a beautiful "POLYSHOW" graphics demonstration 
for the Visible Memory at $4000. Installing CODOS "bumped" the VM down 
to $2000, where it was essentially useless, since every useful program 
tracked garbage through the display. It was nice to be able to give 
FORTH back its fast, high resolution gr a hics capability, again, and with 
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CODOS this time. 
second or so~ 

CODOS can SAVE or GET an BK graphics screen within a 

"Sandy" Mackay sent us copies of his CODX and WORDX packages for the 
CODOS/SYM. CODX is an enhanced RAEINTERFACE which includes X-RAY [NOTE: 
X-RAY is not available (as yet) in a CODOS version], and a "souped-up" 
version of the Gemini-10X printer driver published elswhere in this 
issue. WORDX is a superb word processing package which fully integrates 
CODOS/X-RAY/SWP2.5+/10XDRIVER. Both packages require RAM at $C000-
$DFFF, however, which we now, fortunately, have. 

Putting RAM at $B000-$EFFF is the wisest move one can make in any 
SYM/DOS system. Doing so in our CODOS system has made a wealth of great 
software available for the SYM. Since our CODOS system is our only SYM 
with a Visible Memory installed, and has our most powerful FORTH system 
also installed, we will be using it more and more as we get around 
(finally> to the image processing e x periments we have long had in mind. 

"UPGRADE" TO SWP 2.5 

As mentioned above, "Sandy" Mackay, who wrote SWP-2.5, and who wrote the 
Gemini-10X Printer Driver, published elswhere in this issue, provided us 
with a copy of his WORDX for SYM/CODOS systems. WORDX contains several 
enhancements to the Gemini Printer Driver <too e >: tensive ta publish 
here) and one major enhancement to SWP 2.5. Our CODOS system is still 
using the 20 ma loop decwriter printer, since the Gemini is currently 
interfaced to the COM-64. Thus we have not tested the SWP 2.5 
improvement. We reprint it below, however, far users of SWP: 

35'2Jf2J 
35 10 
3520 
3530 
3540 
3550 
3 560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
37 10 
3720 
373~! 

3740 
3750 
3760 
3770 
37B0 
3790 
3B00 
3810 
3820 
3 B30 
3840 

Change SWP-2.5 source as follows to preserve right 
justification when using {4italics{5 and {-l underlines{-0, 
and to permit change in character size. 

CHANGE ALL THREE SYMBOLIC SPACE ( # ' ~ ) IN SWP CODE TO #$60 
AND ENTER ALL SYMBOLIC SPACES AS SHIFT RETURN <SIGMA> . 

Under "JUST.". after LDX #$FF, add "ST X ESCFL". 
At end, under - STORAGE VARIABLES, add "ESCFL .DS 1". 

Change the code starting at INSWORD as follows: 

INSWORD 
LP INS 

LPINS X 

INSPOS1 

LDA #$81 ;CODE FOR 1 SPACE 
LDY CURPOS ;GET POS. IN CRTEX 
BEQ INSPOS1 ;NO SPACE IN COL 1 
LDX CRTEX-1,Y ;NO SPACE B4 
CPX #$60 ;SYMBOLIC SPACE - NOTE SHIFT RETURN <SIGMA> 
BEQ INSPOS1 
LDY CURPOS 
STA CRTEX,Y ;PUT CHAR. 
INC CURF'OS ; INC TO NEXT POSITION 
LOY WDSTART ;COMPLETED INSERT? 
CPY WDEND ; * 
BCS EXITINS 
INC WDSTART 
LDA CRT,Y 
CMP #$7B 
BNE ESC? 
INC ESCFL 
BPL NOINC 

;BR. IF COMPLETED 
;ELSE INC. TO NEXT CHAR 
;GET NEXT CHAR. 
;SHIFT ESCAPE? 

BR ALWAYS 
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ESC? 3850 
3860 
3870 
3880 
3 890 
390111 B? 
3910 
3920 
3930 S ? 
3l.j 'l0 
Ci950 
3960 W? 
3970 
3980 TWOPARMS 
3990 
4000 ONEPARM 
401 0 
4 020 
4030 
4040 
4050 NDINC 
4060 
407~1 

4080 EX I TINS 
4090 
4100 

LD X ESCFL 
BEQ NO INC 
CMP #'-
BNE B? 
BEQ TWOPARMS 
CMP #'B 
BNE S? 
Bt:9 TWOPARMS 
CMP #'S 
BNE W? 
BEQ TWOPARMS 
CMP # ' W 
BNE ONE PARM 
INC REMAINLEN 
INC PR.POS 
INC REMAINLEN 
INC REMAINLEN 
INC PR.POS 
INC PR.POS 
DEC ESCFL 
JMP LPINSX 

LDY CURPOS 

;TOGGLE UNDERLINE? 

;BR ALWAYS 
;CHAl\i3E TYPESIZE? 

;BR ALWAYS 
;SUB / SUPERSCRIPT? 

;BR ALWAYS 
;DOUBLE WIDTH? 

;LOOP 

; CKG. FOR END OF SENTENCE 

4110 
41 20 
41 30 
4140 
4150 
4160 
4170 
4180 

{W1THAT ' S IT, FOLKS'<W0 

[NOTE BY LUX: The "gibberish'" in lines 3540 and 4 110 is 
because we printed material intended for the Gemi ni- 10X 
printer with appropriate driver on an Epson MX-80FT with 
Graftrax Plus with its own printer driver, and the con­
trol c odes and sequences are obviousl y different. Such 
are some o f the problems o f software "transportability" ! ] 

THE END OF SYM? 

Several of our readers have written to us, and also to MICRO, concerning 
MICRO ' s deci sion <September 1983) to abandon its support of single board 
systems, i.e., AIM , SYM, and KIM (the "Ai mSymKi m", or "ASK", systems 
which formed it s initial basis for publ i cation. 

Ne understand MICRO's reasons. While we are not privy to the exact 
figures, the number of VIC:20s out there must be approaching two 
million, while the number of SYMs must be way under 100,000. This is 
not surprising, since the price of a single BAS-1 ROM is more than the 
price of a complete VIC:20! 

As many of yo u have heard, Synertek will be giving up SYM/KTM production 
by the end of the year, and until then, delivery schedules will be 
"uncertain'", to say the least. We also understand Synertek's reasons. 
Their prices are no longer competiti v e. 

We did not feel that the SYM-2 and KTM-3 were viable improvements over 
the SYM-1 and the KTM-2 . Dur suggestion to Synertek was to consider a 
package deal, with the SYM-1 with BAS-1 and RAE-1 installed (there is no 
reason wh y RAE-1/2 continued to e x ist; remember the two chip BAS-1 was 
replaced with a si ng le chip version at the same price?> and a KTM-2/80. 
The selling price for the combination could have been in the $595 
region, same as the original Commodore-64 price. If Commodore can 
prov ide their Microsoft BASIC at little more than the chip cost , 
couldn't Synertek do the same? 

Ne even suggested that the major elements of the SYM (forget the no 
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longer needed he>: pad and 7-segment displays) could be 
corner of a redesigned KTM to make a really single board 
more powerful t han the AIM- 65, but were told that such a 
not fit into their planned p roduct li ne . 

mounted in a 
computer, much 
product would 

At any rate, there will be no new SYMs or KTMs after the end of the 
year, unless someone elects to purchase the manufacturing rights <we'll 
keep you posted on this> , as was done for the KIM-1, when Commodore 
decided to concentrate on the PET product line. 

The Users' Group will be winding down it s acti v ities also. We will 
ma i ntain a small stock of replacement <proprietary> ROMs, and fill 
orders for software a nd publications as l o ng as there is a reasonable 
demand. Issue # 17 will be o ur c losi ng i ssue; our four years plus should 
qual ify us for a Guinness record as the longest running Users ~ s Group 
Newsletter. 

ON UNANSWERED LETTERS 

We are able to meet most of our commitments e >: cept for answering each of 
the letters you write personally. It frustrates us not to be able to do 
so, especiall y when there are important questions which must be left 
unan s wered, but to do so wou l d require finding about four hours of 
"free 11 ti me each and every day, an obvious impracticality~ 

The letters get "stacked", and we do try to get to them, sometimes FIFO, 
sometimes LIFO, somet i mes b y random sel ection, but the stack continues 
to grow. [Just tod a y , for e >:ample, we are an;;wering a very well thought 
out, but s omewhat c ritical letter we received back in Januar y of 1982!] 

We pride our s el ves in being "organi z ed", and wish there was some way in 
wh i ch our man y computers could help us be even more so, but the hard 
copy probl em is one on which we are still working. We had been feeling 
very gu ilty about all this, blaming our own inadequacies, until we came 
across a brief essay by Andy Rooney, seen regularly on CBS's "60 
Minu t es" s how, ent it led "The Or.gani zed Man " s Vacation", in "This World" 
<24 Jul y 1983>. 

We now feel less lonely in our guil t, knowing that our situation is not 
unique, and t hat other, far mare successful individuals share our 
problem . We repr int below a few paragraphs from Mr. Rooney's essay, by 
way of letting him do our e x plaining for us: 

" Because it seemed like a good ti111e for •e to get caught up on all those 
odds and ends of papers I had around t he office and in •Y bureau drawers 
at ho111e , I packed up several boxes and a briefcase and brought the• with 
~e to the c ountry o n vacation. 

"Naturally I didn 't get at it the first day or two. Rny ti•e now 
though, I thi n k I ' ll get started. I try to decide when to get at the• 
every 111o rn ing and s everal ti111es duri ng the day . The papers are still 
right there in those boxes, ready to be gone over. It ' ll be good to get 
them cleaned up so 1 can s tart fresh when I get back to work. 

"Last year I brought several boxes of i•portant papers with 111e to go 
over o n vac a tion, t oo. I sti ll have those around here so•ewhere. I 
don 't know what happe ned last s u111•er . 1 never did get at the•. That's 
not going to ha ppen this year, you c an bet on that. 

" I'• not e x actly sure what 's in the boxes. There are a lot of letters I 
ought to answer , I know that , and so•e bank state111ents, I think. 

" Hhat I think I ' ll do is sa v e the boxes I have the papers in, and when I 
get at working on the111 I ' ll put the• back in the boxes all carefully 
arranged. Then , when I go ho•e fro• vacation, I c an file the•. Next 
~inter I'll be able to put •Y finger o n anthing I need.'ciYM-PHYSIS 16-28 



MORE ON FORTH 

We now have three e>:cellent disk-linked FORTHs available for SYM, both 
f i g - FORTH and 79-STANDARD versions (fig-FORTH is easily "upgradable" to 
the 79-STANDARD by a few simple new definitions and a few simple re­
definitions>. The CODOS and FOOS versions are by Jack Brown, and the 
FDC- 1 version is by Bill Wharrie. Both authors have provided a number 
of very useful application and utility "screens " <the FORTH source- code 
format) with their systems, and are developing others. Bill Wharrie 
sent us a number of screens which are too e>~tensive to publish here. 

We suggest that FORTH users work directly with the authors of their 
versions to form specialized users's groups for s oftware interchange 
directly on the appropriate magnetic medium. We wou ld go even further 
to suggest that the authors <Jack and Bill> continue to work together to 
interchange screens on cassette, since their disk formats are not 
compatible. 

We have an e>:cellent C- 64 FORTH <Datatronic AB, Stoc kholm, Sweden>, into 
which we plan to key-in many of Jack's and Bill's screens. The task is 
slightly complicated here since the "standard" screen format of 16 lines 
of 64 characters <1024 bytes> has been replaced by a screen format of 25 
l ines of 40 characters <1000 bytes> to better conform to the video dis­
play of the COM-64. 

We never cease to be amazed at the high degree of transportability of 
FORTH programs. E>: cept for a few "primitive " FORTH words, and the DOS 
and Terminal/Video interfacing, no other modifications are required. We 
particularly wish to get Michel Dessaintes DECOMPILER from our SYM-FORTH 
i nto the COM-64, to study the structure of that FORTH. (Dessaintes ' 
DECOMPILER is to FORTH as his DISASSEMBLER is to 6502 Machine Language.] 
Then we will be able (someday!) to modify the Datatronic AB version to 
work directly with a KTM-2/80 on the RS-232-C interface with 16>:64 
screens. This will be particul arly useful when SYM-FORTH is interfaced 
to the VIC-1541 Disk Drive. 

Here is some information supplied by Bill Wharrie for FDC-1 FORTH users: 

Lux• AU/lUSt 24/ 8) 

Enclosed is some material for t he next issue -- Bi 11 Wharri e 
a Forth CASE statement, a 'video ed i tor' and a corre ct i on 
for a bug in the U/ routine, 

First the U/ bug. I have never, to my knowledge, been 
bitten by this bug -- it involves a carry error tha t only 
oc curs under specific conditions. The correction is 
painless to add, I would l!»f the correction to be 
published and added to all subsequent releases of FDC-Fort h 
if possible, (i,e, included in the . boot-up object oode 
as outlined in screen 125), 

The next set of screens 
and the video editor as one 
provide a brief explanation 
195-197 and 190-194. 

present the CASE statement 
package, Screens 171 - 173 
of the code in screens 

Also included in this package is a set of screens 
that link in the BAS-1 floating po i nt r outines for 
use from Forth, This work is PRELIMINARY ONLY and 
suffers from two major shortcomings -- there is no 
provision for direct input of floating point numbe_, 
and any errors trapped by the BAS-1 r outines (such a s 
di vision by 0) will dump · you into BAS-1 which will then 
crash (since page~ is not set up ). The second prob lem 
can be taken care of with error traos i n the Forth 
words. The solution to the f i rst nr oblem involves 

SYM-PHYSIS 16-29 

finding out how to use the INPUT routine in BAS, 
Exe cution add re s s e s for the BAS f . p . r outine s nubl ished 
i n SYM-PHYSIS were a l'"re a t help in wr iti ng t hi s code , 
I f you her e of anyone inte re sted in ne r su ing t his, 
pl ease fe el f r ee to photocopy t hese scr eens and send 
them off, 

After wor kinl'" out t he BAS l inks I f elt I had created 
a mo ns to us k lud F.e -- areas of page 0 have t o be swa~oed 
out as well as the prob l em s mentioned above -- so my 
t hi nki nf now is t o develop a flo a ting- po int pa ckafe t hat 
i s i ntegr ated into Forth. I ' d l ike to buy a cony of 
Huey I I ( and cha r ge i t aga i nst my r oyalties ) and 
r e -write it f or use i n Forth. I' ve i ncluded th is 
request on a se pa r ate sheet headed ORiiliR. 

One l a st VERY I MP ORTANT t h ing . There is an ER ROR 
i n t he FDC-Forth Ins t allat i on I nstr uctions, About 2/ 3 
of t he way down page 1 t he lis t of changes f or a 24K 
system is gi ven, Th e address 08AF is wrong - it shou ld 
be OBA) , Ple ase publish t his c hanf e if you think it 
is necess ary and co r rect subseq ue nt releases of the 
i nstructions , 

Th at' s about i t for now -- I'll have mor e goodies 
f or t he next iss ue. I hope t hi s isn 't t oo late f or 
t he September issue. 

By the way, FDC-Forth will work without modification 
with do ub l e- sided disks? Drive 0 , side 1 contains s creens 
0 to 199, dr i ve 1 side 1 ha s s cr eens 200 to 399 , 
dr i ve o s ide 2 ha s screens 400 to 599 and drive 1 ~ 2 
has s dreens 600 to 799. ..'/ -

·j,uJ 
NOTE TO EARLY PURCHASERS OF FDC-FORTH 

The Installation Corrections for a 24K system are incorrectly given in 
the documentation provided. Here are the correct corrections: 

02 11:59 0897:4D 08A3 :59 13C5:** 1300:** 

(** means subtract $20 from whatever is currently in these locations] 

(EDITOR ' S NOTE: Space limitations obviously prevent us from r eprinting 
all of Bill ' s material. We suggest, therefore, that all interested 
FORTH users contact Bill directly. We are, however, reprinting his two 
screens on the "U/ " BUG"" (of which we were unaware), because of their 
applicabil i ty to all versions of FORTH.l 

SCR 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

!Ill 
11 
12 

II 124 
I CO RRE CTI ON FOR U/ BUG I FORTH DEFINITI ONS DECIMAL 

CO DE CU /I 0 II LOY, N !+ S TY, 

HE X 

BEGIN, SEC 2+ ROL, SEC 3 + ROL, N !+ ROL, 
SEC, SEC 2+ LOA, BOT SBC, TA Y, 
SE C 3 + LOA, BOT 1+ SBC, PHA, 
N !+ LOA, Ill # SBC, Ill # LOA, N !+ STA, 
CS IF , SE C 2+ STY, SEC 3 + STA, THEN, 
SE C ROL, SEC 1+ ROL, N DE C, Ill= UNTIL, 

POP JMP, END- CODE 

' U/ 16 + 
DEC IMAL 

DUP 4C SWAP C' !+ ' CU/ ) SWAP 1 

PLA, 

13 ; s 
14 
15 SYM-PHYSIS 16-30 



SC R # 125 
121 THE U/ BUG 
I In Volume V no . 1 of Forth Dimensions a bu g i n th e U/ code i s 
2 i dentified and corrected. Screen 12 4 is a sl ight ada ptation o t 
3 t he code presented. When screen 124 is loa ded the new code is 
4 assembled an d then the old code is pat ched t o Jump into th e new. 
5 To mak e this correction a permanent part o f you r boo t-up code, 
6 e xe cute t he foll ow ing t r am the ter mi nal after load i n g scr 124 . 
7 HE RE 28 +ORIGIN ! HERE 3121 +ORI GIN ~ 

8 HERE FENCE ! LATEST 12 +ORIGIN ' 
9 Th e n e x it to the monitor with MON, chang e loca tion A624 (the 

1121 FI XBLK fl a g ) to $FF and do a SJ FORTH 0, 200,41FF. Then reset 
11 FI XE LK t o zer o a n d r e turn to FORTH with G. 
12 Th e corr e c ti o n can be buried l o wer in the boo t - up til e but this 
13 s ho u ld on ly be necessary i t you are wr it i ng l a rge a pplications 
14 where you wou ld wa nt t o FORGET the edit or an d assembler be f ore 
15 comp i li ng the a ppli ca t ion . 

FDC-FORTH AUGUS T/ 83 BI LL WHAR RI E 

SPEAKING OF FORTH! 

Just today we rec eived a CODOS format disk from Jac k Brown, describing a 
very "intimate" RING <Users' Groupl, and bearing the source code for 
HYPER FORTH 79. 

The easiest way to describe the contents of the d i sk, and to give at 
least a brief i ntroduction to the power of HYPER FORTH, is to reprint 
(with Jack ' s permission) several brief extracts from the material 
thereon: 

>DIR *• T 

DEMO.T 
LABEL.T 
RING_L ETTER. T 

>TYPE DEMO.T 

:o - 30- AUG - 83 $0002DE 
:o - 30-AUG-83 $000182 
:o - 30-AUG-83 $00 0A6 8 

TYPE ONE OF THE JOB COMMANDS SHOWN BELOW, 

DO DEM01,J 

DO DEM02 ,J 

DO DEM03,J 

DO FORTH,J 

GENERATE HYPER FORTH IN PLACE, 
( ONLY ONE SET OF HEADERS I 

GENERATE HYPER FORTH OFFSET 
FROM RUNTIME POSITION, 
C TWO SETS OF HEADERS GENERATED 

GENERATE RUNTIME ONLY PACKAGE, 
( HEADERLESS CODE GENERATED > 
TOWERS OF HANOI IS USED FOR DEMO APPLICATION. 

RUN PRE-COMPILED VERSION OF HYPER FORTH79, 
WITH EDITORS ADDED, 

-....-.=, REFERENCE: 

>TYPE LABEL,T 

METAFORTH bw John J, Cassadw 
5Ca1iabie from Mountain View Press. 

HYPER FORTH79 4.0 DISTRIBUTION FILES 
COPYRIGHT 1983 SATURN SOFTWARE LIMITED 
RING_LETTER.T SHORT NOTE FROM JACK J/t~ 
VMEMS.F= SCRt 101-272 FORTH SOURCE ~ 

SCRt 50- 99 HYPER COMPILER 
SCRt 2 73- 278 VEDIT ( LOOK!! 
SCRt 010-017 LED IT ( LOOK! ! SYM-PHYSIS 16-31 

HYPER0200.C 
HYPERBlOO. C 
HYPER.C 

H FORTH ORIGIN $0 200 
H FORTH ORIGIN $8100 
WITH EDITORS ADDED 

>TYPE RING _LETTER . T 

SATURN RINGNEWS 
June 28• 1983 

C Mod i f ied Ausu s t 30 for SYM- 1 CODOS members> 

Dear Fellows o f the Ri ns: 

This is Soins to be a n i nformal short note. 
off small. Onl ~ s i x inc ludins mw s elf, Thew are: 

MTU-130 CODOS membe r s 
Donald Full -
Laushins Water -

FORTH 
FORTH 

We are startins 

Bruce Carbrew 
Jack Brown 

mair1 interest 
main interest 
main i nterest 
11ain interest 

NOT FORTHl??l 
FORTH 

SYM-1 wi th CODOS members 
Jae~. Br own 
Sand~ MacK a~ main interest ??? 
Mart~ MacieJ e wski ma in interest ??? 

m
is issue will c onsist of the HYPER comPiler which takes s ource for] 

ORTH written in FORTH Plus an aPPlication to senerate a new FURIA 
wstem at a diffe r ent runtime a ddress or a runtime onlw aPPlication 

(headerless code) , The documentation for this swstem is not complete. 
tudw t he DEMO Jo b files and the load screens 50 55 to see how 
o OPerate the s~stem . 

This s wstem shoul d not be f u rther distributed without m~ written Peraission. 
~u maw. however use this swstem to senerate runtime onlw (headerless code) 
for further distr i bution and much Personal Profit - we hope , 

The nex t Issue of RING news will be available in September. In this issue 
we will Present Laushins Water ' s Ma i lins, and General Ledser Prosrams 
written in FORTH • Bruce Carbrews Floatins flash Packase ( four si!lnificant 
diSit f loatins Po i nt>• and some new FORTH material from Donald Full. 
I Plan to wr i te a FORTH versi on of Bruce's Floating Flash. 

For future issues we wi ll be look ins at 68000 FORTH for the datamover board. 

I would also sussest that we e xchanse addresses and telephone numbers in the 
nex t issue. If wo u do not want ~ours released to the other rins meabers Please 
let me know bw nex t is s ue. Perhaps we could start exchansins files bw Phone. 
I have ~ Hawes smart ~odem and I think Bruce and Donald also have one. 

Remember. to be a member of the rinS• ~ou must send a contribution on disk 
Plus $3,00 to cover cos t of mailins wour disk back. At this time I am 
Pleased with our s mall start and will be haPPY to see verw slow srowth 
in the membership of the r ins. 

Please note that I will not be available durins Jul~ and Ausust. The 
Brown f a milw will be stawins at a remote wilderness cabin on the shore 
of a lake 25 mile s from the nearest roads, Phonesr Power• and computers! 

Best resardsr 

Jae~, Brown 

PS SYM members wi ll have the MTU related stuff repl a ced bw SYM related 
STUFF and v i ce versa. SYM-PHYSIS 16-32 



BOOK RECOMMENDATIONS 

The following two books are worth noting, one for its e xtremely broad 
area of applicability, the other specifically for COM-64 users: 

"REAL TIME PROGRAMMING Neglected Topics", Caxton C. Foster, 
Addison-Wesley Publishing Company, 1982. ($9.95 US> 

Foster is the author of the earlier recommended "PROGRAMMING A MICRO­
COMPUTER-6502". His work is at the level of a Leventhal or Zumchak, 
which is just pbout the highest recommendation we can give an author. 
Definitely MUST reading. 

"64 INTERN - Das grosse Buch zum Commodore 64", Angerhausen, et al, 
Data Becker GmbH, Duesseldorf, 1983. (69 Swiss Fr> 

Half of this 310 page book is textual information on the COM-64 system, 
the remainder is fully commented <in German> source code for the PAL 
version of the BASIC and KERNAL ROMs. [Having had to pass German and 
French reading comprehension e x ams, ever so many years ago, as part of 
the Ph. D. preliminaries, we are finding this book, recommended and sent 
to us by Norbert Thuering, to be very helpful, indeed.] 

A RELOCATED FOOS 

Paul Beaupre , of ECC Microwave Associates, has customized his FOOS, 
relocating it, SUPERMON, and SYSRAM (and I/O, too, we believe) higher up 
in the Memory Map. Some of the details, and an offer to make copies 
available to interested FOOS users are given in his letter, reproduced 
below. Following his letter is a Directory Listing for Paul's System 
Disk. 

ECC Microware Associates 
8 7 Frar1cis Ave. 
New1ngtor1, Ct. 05111 

The disk enclosed is a Modified FOOS In 
which a l l the s o ftware h a s been r e located . 
Ir1stead of residing at add r e ss $7300 . i t is now 
l ocated at address $8300. Thi s r elocat ed v e rs i on 
looks at an $E page moniter , sy s t e Ms RAM locat e d 
at $FF80-$FFFF a nd the FOOS controller located at 
$FEBIZI. 

All files wh i ch were at $5000 are n o w at 
$A000. This will r1ow gi ve you s y rnrners 48K o f 
user ram with FOOS using BK o f i t. ~TED has been 
relocated for t hc•se of you wh o use It. ~BLM has 
also been corr ected. 

Coo1es of the new o perating s y stem are 
available directly from ECC at $55 each. Please 
specify if it is for a singl e or a duel dis k 
s y stem. Al so if y ou want a 35 or 40 t r ac k 
ver si Ctn. Cooies are fc1r a 5 1/4" s y stem c1r-1ly ! 

Also available from ECC is a relocated RAE. 
Thi s version is located at $C000-$DFFF. Just 
mail y o ur original ROMS and a letter if you want 
dif f e r ent defaults or any other changes. The 
cost is $30, which includes the r1ew EPROMS and 
ret ur r1 po staqe. 
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>DC DIR 2 
01 7.FODS B300 BFFF 01 01 02 7.DIR AD00 ADC0 02 11 
0 3 7.CPY AD00 ADE9 02 13 04 7.DEL AD00 AD32 02 15 
05 7.FRE AD00 AE0E 02 16 06 7.*FM AD00 AFED 03 0 3 
07 7.REA AD00 ADA3 0 3 09 0 8 7.NAM AD00 AD7F 0 3 11 
09 7.LDN AD~l0 AD73 03 12 10 7.FOD AD00 ADlE 03 13 
11 7.SOR AD00 AE74 03 14 12 7.PAK AD00 AEAD 04 01 
13 7.BLM AD00 AF07 04 05 14 7.NUM AD00 AFlC 04 10 
15 7.PON AD00 AD49 04 15 16 7.POF AD00 AD49 04 16 
17 7.VER AD00 AE14 05 01 18 7.CYR AD00 ADA6 0 5 04 
19 7.PAC AD0 0 ADDC 05 06 20 7.BYE AD00 AD49 05 08 
21 /.RAE AB00 AC80 05 09 22 /.RAY AB00 ACA0 05 13 
23 'l.ONN AA00 AA43 06 01 2 4 /.OFF AA00 AA43 06 0 2 
25 /.BAS A000 A62A 06 03 26 7.BAX A000 A96F 06 16 
27 /.TED A000 ABBA 08 03 28 7.LCP AFE0 AFFF 09 11 
29 /.DIS A000 A45A 09 12 3 0 /.TOM A000 A558 10 05 
3 1 /.PUB A000 A799 10 16 32 /.BOOT 50~0 5001 11 16 
33 :BOOT 0200 09 3 A 12 0 2 3 4 :LINK 0200 0A15 13 01 

NEX T: Tl4 S02 
APPLES AND SYMS 
------ --- ----
Many of our readers use their SYl'ls as "supplements" to other systems, 

and/or vi ce v ersa, down- loading data from one to the other via various 
ingenious interfacing methods. For some, the other computer might be 
one of the larger "main - frame" computers, or a mini of some type. For 
others it i s an Apple; i nc reasingl y now, it might be the VIC=20, or the 
COM-64. 

Duncan Bai ley sent us an e xcel lent article , late last year, on his work 
with Apple/SYM s ystems. We didn ' t print it then , because as he indi -
cat es in h is accompanying letter, which is reprinted below, his program 
listing was too light for satisfactory reproduction. We asked Denny 
Hall to get us a camera-ready l i sting on his Apple system, but, for some 

reason, he c ould not read Dunca n ' s diskette. 

In any e vent , here ' s Duncan ' s letter and we suggest that Apple/SYM 
owners contact him direct l y, perhaps sending along a blank diskette and 
enough to c o ver mail i ng costs, to get copies of his article <very well 
done, indeed>, and the program l i sting in machine readable form. 

[P.S. Our o wn copying machine wouldn ' t sufficiently "enhance" the 
original , very l i ghtly printed, letter to get dark enough camera ready 
copy, so that we had to have our printing company use their 
super-"duper" <pun intended) copyi ng equipment to do the job. Please 
use good f r esh dar k ribbons!] 

Dear Lux: 609 Echo Glen November 24• 1982 
River Vale• NJ 07675 

I arn e nclosins a Proposed article for SYmPhYsis on my 
expe rience using an APPle II as a development system for the 
SYM, I arn quite haPPY with the way it has worked• and am 
P l o;; a sed to sha r e my e-x.Periences with others. 

As n oted i n the article , bousht a SYM in order to 
build a home control system <I would never use a nasty old 
Z-80 as Steve Ciarcia does>. In that regard. I would be 
delighted to correspond with others who are doing the same 
thing. Once it is all working (my wife says "if"), I Plan 
to •»rite UP some of the interesting P'arts for YOU• 

Since YOU comPolained about crummy ribbons. I have 
enclosed an APPie disk•tte which includes this letter and 
the a rticle in APPlewriter 1.0 format• and a COPY of the 
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BASIC prosram, APPletosym, 

I hope you can use this n1aterial • 

DOS / 65 
µ::_0 
Duncan Bai 1 eY 

One of the major problems a ffecting the 6502-based computer user 
community is the lack of a "universal" DOS, such as CP/M, for Z-80/80XX 
systems, or FLEX, for 68XX systems. 

The Cedar Valley Computer Association (P.O. Box 671, Marion, I o wa, 
52302>, one of the largest AIM-65 Users ' Groups of which we l~ now, 

publishes an ex cellent newsletter, wh ich we receive regularly on an 
e >:change basis. 

We reprint the following extract f rom the July/September 1983 issue of 
their newsletter, for its general interest : 

DOS/ 65 DISK OPERATING SYSTE M 
Ve are sup por tino two disk ope r&lin9 sy~l ems for t he club floppy Di•t 

project . The simpler on e, EL DOS, wil l be 1v1i la bl~ 1t the c o st o~ 
distributi on, betwe e n SS &nd $10 . ~e are looki n9 at a CP/M looi-1lik1 1s 1 
high - perfor man c e DOS. DOS/6 5 acts idtnl i c1l to D1olt1l Research's CP/M . Ste 
intorm1tion elsewhere Jn the newsletter . Ve haw e 1n OtH d is tribution 
1greeaent with the c omp1 n y to distrJbute Under a 9roup-purch1see clause at 
a price bel ow the Jti~ minimum retail pr i ce . 

The cl ub w1IJ .act ·ively dlsco~raoe Jllt9al cop yino of lhi1 copywriltd 
disk operatin g system . All purchasers au1t sj9 n an agreeaent not to 
d istribute t o others and not to copy 11c1pt as to provide person&! backup . 
Tht DOS comm i t t ee rec o~~ ~nds 00~/65 for anyone wi s hin9 sore than & 

tt s upe r-f&s l cass e tte '' ca pab1lity from their dis k . For S70 you 9et : A fl op py 
dislc with your own ser 1&l number ; an.e d itor ; ·4 ma.cro1.s1 e mbl 1.r ; Deb ug 

<s i mil1.r to £P/M's: 0£-buQ) moni tor ; BASIC-Ell.5 ; 1.nd 200 pa 9e1 of 
d ~c umentat i on equ i •1.lenl or bett•r tha n CP/H's documentation . The dist 
format for DOS/65 is i nl erchan91.ble with CP/M . Yo u can not e1ec u te CP/M 
software on yo ur 6~0 2 but you can edit ASClJ f il es and perhap1 run 
aicrosoft b&sic pro 9 r1m s on your AlM-65 wlth n ini mum modlf1c1tton . Wt are 
h op ing that 0051&5 becomes 1 650 2 standard simu li r to the 80 80 / Z~O standard 
CP/11 . 

We see no reason why DOS/ 65 would not be usable wi th the FDC-1 
controller, but have not had time to pursue the matter. Perhaps one of 
our FDC-1 users might want to follow up on this? Being able to read at 
least ASCII text files on CPM formatted diskettes might be worth 
following up on . Since many Apple owners have added CP/M capability to 
their systems, the DOS/65 system could read certain Apple binary or 
source code files as well. 

Here ' s another e >: tract from the same issue: 

:INFO NEEDED! 

am interested in trying to interface the Coamodor• 1541 
or 1540 Di•k Driv•• for the VIC 20 and C64 to the AIM . Since 
the 1541/1540 &re "lntalllgant"' drlv•• lt •hould be po•­
•ible . If a.nyone has any idea•, coament•, •ugg••tion• or 
othe r helpful word• pie&•• writ• Don Lewi• <or th• Inter­
change . > Write Don Lewis at : 606 Hasel Ave . • Fol•oa, Pa . 
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We h a v e been in correspondence with Don Lewis Cwho is working closely 
with Ron Jordan; see elsewhere in this issue>. We are swapping COM-64 
material and are providing hi m with SYM software in KIM cassette format 
(21 times as slow') f o r conversion to the AIM. 

We do not believe that there will ever be a "universal" 65XX DOS, but we 
do believe that th e addition of the -1541 to SYMs and AIMs can open up a 
whole new world of PET/ VIC/COM-64 software to users of these systems. 

LOTS OF IDEAS FROM PHILIP KOHL 

Phi lip Kohl does lots of e >: perimental stuff with his SYM, his IBM PC, 
and his "company" computers. He keeps a v ery detailed log of his work. 
He also writes us long, rambling, letters filled with int riguing ideas, 
and v arious software tidbits. 

We reprint below some of his most recent correspondence and software 
submission s . The first letter he sent on cassette, so that we were able 
to "SWP" it, a n d correct his abominable mis-spelling of SYM-PHYSIS, as 
part of our editing. The second came only as hard copy, so we publish 
i t as-was. 

We hope you get as much knowledge, and as many new ideas, 
letters as we did , especiall y on the use of EEPROMs. 

out of his 

Dear Lu>: and Jean: 

2465 N. W. 199th Street 
Seattle, WA 98177 
March 27, 1983 

It ~ s been just o ver 3 month s since you were here. 
And a pleasant surprise~ 

Very welcome visit . 

What of my SYM? 

Got a lot of ideas on reading the copious documentation that c a me with 
the IBM PC. Also got a lot of ideas while using the SYM in a day to day 
laboratory environment. 

The need for restrapping U20-3 every time I wanted to try out a new idea 
led to a modific a tion. Lifted all the 'Address Select ' jumpers, cleaned 
out the holes, and replaced the outer set with wire wrap pins. The wire 
wrap pins are i nserted from the bottom until the shoulder just touches 
the bottom. The holes are large enough to accept the square part of the 
pin, but too small to allow the rectangular shank to be forced into the 
board. No matter. The pins are simply soldered in place from the 
bottom. Then: ll restrap with a wire-wrap tool, and 2) cut off the 
unneeded part of the pins protruding from the bottom of t h e board. 

Added, "June 13, 1983 

Thought of using DIP sockets as descriped in SYM-PHYSIS 1115. After some 
measurements, we found that the spacing wasn't quite right. Also double 
headers would be needed since jumpers cross the gap between the two 
sockets. 

Original text 

started to e xperience random, ine>: plicable errors in the original SYM 
(i ntentional bad pun>. Decided that the 6522 at U25 had failed , so 
replaced it. Turned out to be a temporary fix, for the problems started 
to recur about a month later. So, took the SYM that was included in the 
cost of the June 1981 SYMposium at Chico and installed it . Everything 
was suddenly normal with the usual rel i abi 1 i ty that I ' ve come to e>:pect 
from the SYM . 
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After some thought, I removed every low-profile socket from the original 
SYM, cleaned out the solder holes, and started installing new sockets of 
better quality. Just put the SYM back in service Thursday evening so 
it"s too early to tell if the fix is permanent. One fear was unfounded. 
The SYM responded on first Power-On. 

I copied RAE and BASIC to floppy. DRAM is now at locations $B000-$EFFF. 
Found that I was spending a lot of time at "startup~ just initializing 
RAM so I could do what I intended. think you may rec al 1 how long it 
took just to load the DRAM from floppy. And keystroke errors happened 
more often than not. 

How could that be f i >:ed? The memory from $F0€10-$F7EF was sti 11 unused. 
($F7F0-$F7FF is occupied by 4 655l"s -- terminal at 19,200 baud, printer 
at 9,60€1 baud, modem at 1,200 baud, and data e>:change with the IBM at a 
baud rate yet to be established.) So developed a program called 
STARTUP to do all the 6551 initializations, and allow the user to select 
the mode needed: BASIC !actually a modified EDB>, MONITOR !which returns 
to MONl.ll, TCP <communication via modem with a remote computer>, and 
XRAY (which loads RAE and a modified version of XRAY>. The software 
loads all the necessary files from disk for the option selected. 

So, designed and built a board <KIM-4 bus) for a 2716 to be addressed 
between $F00€l and $F7EF. Just as I finished wire wrapping the board, I 
realized that by the addition of an R/W signal at pin 21, I could also 
use a Synertek 2128 12K by 8) in the same socket for software 
development and testing. So I did. Then I programmed and installed a 
2716. Didn"t work. Removed the R/W wire from pin 21. 

Pin 21 to ground. All $00"s, again. Finally found the Intel doc­
umentation: pin 21 at +5 volts. Working! Probably should have a 3.31< 
resist or to VCC to 1 imi t the current. Come to think of it, Intel 
recommends that the pin be tied to VCC. 

One needs 
by 8 SRAM. 

a SPOT switch on pin 21. One position provides R/ W for a 2K 
The other position provides +5 volts for an Intel 2716. 

After using the STARTUP software for a while, I added code to tell me 
what file was being loaded. This is now installed on the 2716 to be 
discussed below. 

We spoke of declining SYM interest. In the past three months, I've 
achieved a much broader scope with respect to personal computers. Which 
has led to some intensive software development effort. This after I 
said the SYM had no more potential for personal growth. Wrong. I"ve 
learned much these past few weeks by seeing what can be done. Maybe the 
Group is too small and it"s too late. Simply put, my SYM is capable of 
a great deal more than I had ever imagined. 

Have been working for the last 3 weeks on software to allow me to down­
load software in Intel He>: format generated by a cross-assembler on a 
VAX, convert it to binary, and program an 8751. This is the version of 
the 8051 with 4K of EPROM. E>:pensive -- $150 each. 

Last Thursday looked at the EPROM programmer in BASIC purchased from 
the SUG. Decided that I just didn't have desire to go in and modify it 
one more time. So took the Brachman subroutines, threw away almost 
everything that Goodman had added, and wrote a whole new front end. All 
the features I liked about my BASIC version were included. Plus 

1. Automatic board sensing and setting of parameters for the specific 
EPROM to be programmed. 

2. Real-time display of programming and verification - - address 
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and value. Found that I had plenty of time while waiting for 
the 50 millisecond timer to run down to generate and transfer 
the data. Takes about 5 milliseconds for data transfer at 
at 19,2€10 baud. 

As e>:pected, the assembler version is FAST~ I"ve just programmed the 
first 2716 and am working up courage to program the 8751. 

Ruth and I wonder how you both are doing? Have not heard the results of 
LLn:" s most recent eye surgery. Nor have we heard of your e>:per- i ence 
with the storms that we usually get. They appear to have been deflected 
to the north or south since the 1st of "83. 

A long postscript: April 25, 1983 

First, the new EPROM programmer now functions with Intel 2732"s as well 
as 2716"s. Verifying 2764 capability is in the very near future. 
have about 16 2764's waiting for analysis. Went past the 8751 quit~ 

quickly. The SYM is a nifty base for an EPROM programmer. 

Second, after a year of occasional, but very intensive~ effort, I"m now 
coming close to understanding the NEC 765/Intel 8272 Floppy Disk Cont­
roller. And how to write software for it. Always said it took a year 
to 18 months to understand a VLSI chip. And it has. 

Lost Drive YJ about 6 weeks ago. The heads would not load. <The drives 
are made by Magnetic Peripherals, Inc., a CDC subsidiary>. So called 
MPI for documentation. Got a document number for ordering from St. 
Paul. MPI is in Oklahoma City. Document arrived. Good description of 
physical drive. Unfortunately, the data on the PCB's didn't match what 
I saw. PCB " s? Yes. Two. Depending on whether one was dealing with 
hard sectored or soft sectored floppies. I was in a "neither of the 
above" environment. 

So gently did a lot of looking and an occasional touch with a probe from 
my DVOM. As one might e>:pect, it takes a fairly healthy transistor to 
control a solenoid. I inadventently shorted something to something 
else. To be startled by a "Thunk'. More cautious probing. Occasional 
'Thunk•. 

OK. The SYM is hot. Test from keyboard. Voila! Works. That was 
yesterday. 

Had a conversation with CDC this morning. Accepted responsibility for 
providing insufficient information for ordering the first set of 
documentation. Ordered new set. 

This evening again tried Drive 0. Still works. One day is better 
than none. Damned if I know what happened, Lux. 

Apri 1 29, 1983 

Many of my friends are now aware of my tendency to write letters and 
forget to mail them. I received a letter from you that had been lost 
for a year. But one friend in the LA area lost one for seven years. 
Actually, the letter was typed, and in an addressed envelope. And we 
still lost it. 

[ wanted to report on changing sockets on the SYM. It has been an 
outstanding success. A couple of glitches the first couple of days; 
since then, rock solid. Don"t underestimate the cost. Machined pin, 
gold plated, sockets. Four 24-pin, five 40-pin, eight 18-pin. It will 
be a couple of years before I know that it was really worth the cost and 
effort. 
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And yet another l ong postscript: June 11, 1983 

Am considering replacing the 2716 at $F000 wi t h an EEPROM -- the 2817. 
Intel has removed almost all the pain of interfac ing; all that ' s needed 
now is a +21 volt supply. All of the external circuitry that is needed 
for the 2815/ 2816 in on-chip for the 2817. Programming requires an 
average of 10 miiilseconds per byte wit h a maximum of 75 milliseconds. 

Smal 1 DC to DC converters are now i ne>~ pensi ve enough to be a 
alternative to 9 volt batteries for EPROM programming. Example? 
Elpac/TDK CE-02 99 is a +5 volt to +21 volt DC to DC c o nverter that 
in a 24 pin DIP socket and costs $16.56 in quantities of 1 to 9. 

good 
The 

fits 

Was most intrigu ed b y the CMOS 
instructions. So went t o get 
discover that you had published 
SYM-PHYSIS. I ' m wondering if I 
extend RAE? 

version of the 65e12 with 1 7 added 
the most recent synertek catalog onl y to 
all of the available information in 
learned enough from MEAN14 to be able to 

Have spent the last si >: weeks writing software to interface an optical 
character reader with a VAX, or other computer. The OCR is made by Dest 
and has the capability of recognizing 8 of the more common IBM 
typewriter fonts. It cannot read proportional spacing. think it can 
be made to r ead EPSON dot - matrix. Each font is in a pair of 2764's ; 
have had good success with uploading from EPROM and analyzing the 
characters. So why i nter pose a SYM? To obtain 3 capabilities: 1> Alter 
the character translation table to corrrect consistent errors (ex ample: 
change an 'l ' to a '1') or take advantage of known characteristics of 
the data <all upper case or all ASCII hex ), 2) delete a variable number 
of leading characters <the output from the Dest is not left justified to 
c o lumn 1, and 3) provide a pr e vi ew capability before uploading the tex t 
to a computer. 

I'm developing the software on my Televideo 950 , and using an ADDS 
Regent 60 wi th t he OCR. The cond i tional ass embly c a pability of RAE has 
been most usef ul since the ' clear screen ' a nd cursor a d d r e ssing di f fers 
between the two terminals. Also, the location of t h e code is di f ferent. 
Tried the following and it works: 

Conditional assembly 
Set terminal $00 for Televideo 950 
Set terminal = $01 for ADDS Regent 60 

• ba $20 
set terminal $e1e1 

ife terminal 
.ba $7000 

*** ifn terminal 
. b a $9000 
.me $7000 

*** 
.as 

Obviously I have RAM at $7000. It's also the memory address that I 
most often for programming EPROMs. <My DOS is at $9000.) 

use 

Have entertained myself with Dick Albers utilities from SYM-PHYSIS #15. 
Have not tried the ' wild card ' memory search program yet. But did find 
what I think is an omission in the hex -dee dee-hex converter: 

610 
615 
620 

JSR INCHR 
CMP #$0D 
BNE D2H 

Get next character 
Carriage return? 
Not CR; continue SYM-PHYSIS 16-39 

The statement I numbered 615 is the one I think was omitted. I also let 
RAE figure out the decimal to he>: c onv ersi ans for me as fol laws: 

16Y.10TABL 
1610 
1620 
1630 

.S I 10 
• S I 100 
.SI 1000 
. SI 10000 

This reverses the bytes from what Dick had and hence requires three 
modifications to t h e table lookup statements. It's not that my approach 
is better; j ust wanted to see if it could be done. 

Most cordially, 

Philip H. Kohl 
August 29, 1983 

Dear Lux and Jean: 

This is being wr itten wi t h a GTE Mi c r osyst e ms 6 5SC02 plugged in 
to the space that had been occ u p ied with a Synertek 6502 . Did 
that about two hours aq o . The d ate code on the 65SC02 i s 8 331. 

As a test I modified 'pr o mp t ' an d i n s t a lled it in my EEPROM . 
Wh i ch exercizes PHY a n d PLY. Cod e e nc l osed . 

Have spent th e id l e momen ts of the p ast two weeks disasse mbling 
RAE-1 . I dea ? E>:tend t o i ncl ude th e n e w op·-codes. Where am I ? 
Just f i ni shed with t he code fr o m EC4A to EFFF. 

Went to a fa i r amount of troub l e to obt a in the 6 65SC02' s that I 
now have. Ca l led t h e number publi shed in the last issue of SYM­
PHASIS . That qot me a 1-800 number in Te mp e, AZ. That got me 
t h e names a nd p hone number s o f a l oc al rep and 2 local distributors. 
I t also r esulted in a 16-p a g e b roc hur e from GTE on the 65SCx x . 
An d the information that there wi l l b e a 6 5 SC2 1, 65SC22 , 65SC32~ 

and 65SC5 1 . 

Ca l led o ne o f t he l o ca l di s tributors and found out I knew more 
t h an t h ey d i d . Al so checked with a Synertek distributor to learn 
t ha t they would h ave th em 4 Q83 at t he e a rliest. As a result of 
my i n t e r est, one GTE distri b u t or dec ided to s tock them . Whi~h 
requires a n i nvestment , a s I ' m s u re you well know. Boeing' s cost? 
J ust u nd e r $ 10 eac h in quan t i ti es of 6 . 

Septe mber u' 1983 

Called Jean last Wednesd a y for a cop y of S WP- 2 .5. Arr i ved on Friday. 
At t e mpted to load t he t ap e . Odd, low s ound. The LED ' S ' didn't even 
g o out. Easy p r o b lem. Tape r ec~r d er was s et to 15/16ths ips. So 
S WP i s no w on flop p y, and li s t ed . Wa itin g ' til I qet around to 
i nstalli n g it . Most of wh ic h i s c h a nging the DOS code so as to 
con tinue o n disk. Al thoug h wh y I d o n ' t know since I don't wr·ite letters 
l o n g enough to requir e mor e t h a n the space between 1100 0 and 14FFC. 
Check e nc l osed . 

Th e 65SC02 seems to be wo r k in g n ice l y . The occasional errors I thought 
came fr om a 1 bi t chan ge i n me mory and / or dirt y contacts seem to be 
gone. My system is now mor e 'sol id ' than I c an remember. Thoughts 
o f repl~c in g t he BETA dy n a mic RAM b oards with RAM have been pushed well 
d o wn in t he stack. 

The major effor t of th i s Labor Day week e nd is the cont i nuing under-
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star1dinq of RAE. The disassembly is complete and 1 ~ m buried in paper·. 
Looked for clues via RAE Notes~ SYM-PHASIS. Saturn Sof tnews . and 
purchased scJftware. Found some clues. BlAt my admir ation for Carl 
Moser orows. RAE is eleqant includinq the trap s for the unwary. 
rio t all o4· which I~ve ·foun<j. 

[EDITOR 'S NOTE : This program is NOT for a 6502 . It is for t he 65SC02. 
Phil has "manually" added the OPCODEs for the two "new" operations, PHY 
and PLY. These, plus the other new OPCODEs in the 65SC02, could also 
have been added to RAE as MACROs. While this progr a m, or variants of 
it, has been published wi dely and frequently, we reprint it here as our 
very first 65SC02 program~] 

OEOO- 68 
OE01- 8~; 20 
OE03·- 68 
OE04- 85 2 1 
OE06- 5A 
OE07- AO 00 
OE09- E6 20 
OEOB·- DO 02 
OEOD- E6 21 

OEOF- Bl 20 
OEl 1-- FO OB 
OE 13- 20 47 BA 
OE 16-- E6 20 
OE18- DO F5 
OE1A- E6 21 
OE 1C- 80 F1 

OE !E- 7A 
OE!F- A5 21 
OE21- 48 
OE22·- A5 20 
OE24- 48 
OE25- 60 

0005 
0010 ~ Vance,s Prompt routine 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0055 
0060 
006~S 

0070 
0075 
0080 

~l" his subroutine by H. T . Vance. Manchester 
. MA. manipul ates the stac ~c so that text can 

be embedded di rec tl y in the program . It 
requires a 'JSR prompt' followed immedia t ely 
with a '.BY' conta ining the text to be 
output . The text must be terminated with 
'$00 ' as the last byte . 

Modifications: 
Remove 256 byte limit : 
Pr·eserve r (y) : 
65SC02 version : 

07 /24 /83 
08/09/83 
08/29/83 

0085 ptemp 
(1(11;>(1 

.de $ 20 

0095 outchr 
0100 
0 105 
0 110 
0115 
0 120 prompt 
0125 
01 ~50 
0135 
0140 
0 145 
0150 
0155 
0160 
0165 
0 170 display 
0 175 
0 180 
0185 
0 190 
0 195 
0200 
0205 
0210 done 
0215 
0220 
0225 
0230 
0235 
0240 
0245 

.de S8A47 

.ba $EOO 

.os 

PLA 
STA *ptemp 
F'LA 
STA *ptemp+l 
.by $5A 
ld y #$00 
INC *ptemp 
BNE disp l ay 
INC *ptemp+1 

;Output character 

;Program counter~ low 
;PCL from stack 
;Program counter, high 
: PCH from stack 
;PHY 

;Ne>:t byte 
1Branch if same page 
: Ne>:t page 

LOA (ptemp J,y : Fetch character 
BEQ d one ;Branch if $00 
JSR outch r ;Displ ay character 
INC *ptemp ;Prepare for next c h aracter 
BNE di sp lay ;Br anch if same page 
INC *ptemp+l :Next page 
.b y $80 SF ! ;BRA display 

.by S 7A 
LDA *ptemp+l 
PHA 
LDA *ptemp 
PHA 
RTS 

.EN 

; PLY 
:Program counter , high 

PCH to stack 
Prog ram counter~ l ow 
PCL to stack 

SYM-PHYSIS 16-41 

[And here is a program for those o f you who are fortunate enough to be 
using EEPROMs. This is also f or the 65SC02 . For those us ing the 6502, 
replace line 0340 !BRA restor e ) with BEQ restore. BRA is the 6 5SC02 
mnemoni c for BRanch Always . ] 

OFOO- 78 
OFOl- 20 86 BB 
OF04- A9 10 
OF06- SD 7E A6 
OF09- A9 OF 
OFOB- SD 7F A6 
OFOE- 58 
OFOF- 60 

OF10- 78 
OF11- 85 20 
OF13- 68 
OF 14- 85 21 
OF1 6-- 68 
OF17- 85 22 
OF19- 68 
OF!A- 85 23 

0005 
0010 
0015 
0020 
0025 
0030 
0035 
0040 
0045 
0050 
0 0 55 
0060 
0065 
0070 
0075 
0080 
0085 
0090 
0095 
0100 
0105 
0110 
0115 
0 120 
0125 
0130 
0135 
0140 
0145 
0150 

Interrupt handler for EEPROM programming 

Permits EEPROM programming using 
MONl.1 commands 

Machine code resi des in EEPROM at SF780 to 
SF7C2 . Relocate to RAM before using with 
the following command : 

.b <target address > ~F780.F7C2 

The code is relocatable to any spare area in 
RAM that has $42 unused bytes . 

Then issue the following command to set the 
!RO vector: 

. g <target address> 

Program the EEPROM us in g the mormal MONl.l 
commands: B, D, F, M. 

On completion, reset the SYM to restore t h e 
IRQ vector . 

Original: Jul y 17, 1983 
Sense return address: Jul y 23 ~ 

65SC02 modification: August 3 1, 
1983 

1983 

0155 access 
0160 

.de $8B86 

0165 ir-qvec 
0170 

.de SA67E 

. ba SFOO 

. os 
0 17 5 
0180 
0185 
0190 Set IRQ vector 
0195 
0200 intrupt sei 
0205 
0210 
0215 
0220 
0 225 
0230 
0235 
0240 

jsr access ;Write enable system RAM 
lda #1,wrwait 
sta irqvec 
lda #h.wrwait 
sta irqvec+1 
cli 
rts 

0245 
0250 

Wait until EEPRDM byte is programmed 

0255 wrwait 
0260 
0265 
0270 
0275 
0280 
0285 
0290 

sei 
sta *$20 
pla 
sta *$2 1 
pla 
sta *$22 
pla 
sta *$23 

;Accumulator scratch address 
: Processor status 
; Save processor statu s 
;Program counter, low 
;Save PCL 
;Program counter, high 
;Save PCH 
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OF 1C- C9 87 0295 
OF1E- DO OE 0300 
OF20- A5 22 0305 
OF22- C9 BF 03 10 
OF24- DO 08 0315 

032(1 
OF26- A5 20 0325 block 
OF28- DI FC 0330 
OF2A- DO FA 0335 
OF2C- 80 06 0340 

0345 
OF2E-- A5 20 0350 not b loc k 
OF30- D1 FE 0355 
OF32- DO FA 0360 

0365 
OF34- A5 23 0370 r estore 
OF36- 48 0375 
OF37- A5 22 0380 
OF39- 48 0385 
OF3A- A5 2 1 0390 
OF3C- 09 02 0395 
OF3E- 48 0 400 
OF3F- A5 20 0 405 
OF41 - 58 04 10 
OF42- 40 0415 

04 20 
0425 

cmp #$87 ;FILL, BLOCK return PCH? 
bne notb l ock : Branc h if not 
Ida *$22 ;Pr ogram counter~ low 
cmp #IBF :BLOCK PCL return a dd ress? 
bne notb l ock : Branch if not BLOCK PCL 

l da * '~ 20 
c mp ($FC>,y 
b ne bl ock 
.by $80 $06 

ld a *120 
cmp <IFE>,y 

; Loop until e q ual 
: BF:A restor e 

bne no t block : Loop unti l eq u a l 

ld a *123 ;PCH 
p ha ;To stac k 
ld a :+:$22 ; PCL 
pha ; To stack 
l d a *92 1 ; Pr o cesso r status 
or a #$02 ; Set z = 1 
p ha ;To st ack 
lda *$20 ; Restore accumulator 
cli 
rti 

. en 

SKF-FORTH FOR THE FDC-1 

Here is a brief note from Peter Ashby, c / o Victor Harbor HIS, Victor 
Harbor, SA 5 211, Aus tralia, giving the si ngle screen necessary to add 
FDC I / O capab ility to Brown ' s SKF FORTH. We still c ontinue to be amazed 
at FORTH's ever so easy e x tendabilit y ' 

~ tffh(,OY\ rJf S}t. l 13 ~ f 17fP/v ) /;o- riwv ~ f b t 

Not k 'ffiaj ~ 4- rx tk S' ()e~ ~ ~ 
I tJ 1J j l - I c. () )111/vft/l.-{ ~ 1:t z ~, -· Lr°J:7rw )11 
U;'$"1 ?'W< :tk,W ~a-; k~ 
to'~ wJ ~ . Jfi<A ~ .ve-1) ~ {)$ ur ~ 

{~ o)~ 1 LIST 
Screen 1 hex 

0: WORD.IN DUP + CCOMPI LEJ ' +; IMMEDIATE 
1 : REPLACED.BY [ COMPILE] ' 2 - SWAP ' ; I MMEDI ATE 
2 CODE <MDISK.R> 8B86 JSR, 
3 
4 

XSAVE STX, YSAVE STY , 0 4 IM, LDA, 9800 JSR, 
XSAVE LD X, YSAVE LDY, NE XT JMP, 

5 END -CODE 
6 CODE <MDI SK. W> 
7 XSAV E STX, 
8 XSAVE LDX, 
9 END-CODE HE X 

8B86 J SR, 
YSAVE STY, 
YSAVE LDY, 

0 5 IM, LDA, 
NE XT JMP, 

980<3 JSR, 

1(1 (SET1l >R 4 / MOD A6(o1 C! 1+ A6<32 C! 
11 1 ( 1(0 / MOD SWAP A6(o3 C ! A6(o4 C ! 

)D ·~ tq~3 

12 R> I F <MDISK.R> ELSE <MDISK .W > THEN ; DEC IMAL 
13 0 WORD . I N <SET > REPLACED . BY <SETI > 1 ' S/BU< ! 
14 1 WORD . IN <SET> REPLACED .BY EXIT 
15 0 WORD.I N DRW REPLACED.BY <SET> WORD.IN DRW REPLACED.BY EXIT 
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A BASIC APPLICATION PROGRAM 

As you must hav e noticed, most of the programs published i n SYM-PHYSIS 
are "utilit ies ", rather than applications , and ut i lity programs are more 
ef f icient i n ML than in BASIC (this "aside" is to e xplain away what may 
seem to be a doub le-bias ag a i nst both applications and BASIC programs). 

We received a BASIC application program on cassette from R. Dale Barber , 
and tried it out . Unfortunatel y, since we did not understand the 
application, we had no idea of how to answer the input requests, e.g . , 
what were the units involved, and what woul d be "reasonable" (at least 
or-der-of-magnitude) inut values? Since our i nputs were "garbage", so 
were our outp uts; GIGO: Gar bage In, Garbage Out. We pointed this out 
t o Dale, and he s ent alon g the necessary documentation. 

Since the program (and the documentation ) are quite lengthy, and the 
application is so highly s peciali zed, our first thought was to "shelve" 
th e mater ial . On the other hand, it is impor tant to show that the SYM 
c an a nd does earn i ts keep. Additionally, many SYMs were originally 
bought by non-EEs, e.g., Mechanical and Civil Eng i neers <to list only 
t he principa l eng ineering field s , a nd to say nothing of the other, 
non - engineering , disciplines>, primar ily for self - training in the com­
puter field. 

This we kn ow, and certainly do appreciate, si nce so many of them have 
called us for he lp during their fir s t few weeks with the SYM! After 
that, we hear fr om many of them only much later, when they send along an 
e x ample showing h ow much they have learned on their own, and how the SYM 
has mor e than repaid f o r itself. 

Here then, is Barber 's CHANNEL FLOW COMPUTATION program for the civil 
Car uncivil , to quote Dale! ) eng ineers, a mong you: 

1 PRINT" WRITTEN BY R.D. BARBER, P.E. - AUGUST, 1982 " 
10 ? RINT"CHEZY-KUTTER CHANNEL FLOW COMPUTATION" 
20 PR INT"FOR TRAPEZOIDAL CHANNELS OF WIDTH WAND SIDE SLOPES SS:l" 
22 DIM DR < 100, 5 ) : PRINT"NOTE : THIS· PROGRAM WILL HANDLE UP TO · 100 INCREME 

NTS" 
23 PRINT"OF DEPTH. PLEASE TURN PRINTER ON FOR SOFTWARE CONTROL IF HARDC 

OPY" 
24 PRINT"IS DES IRED . " 
25 PRINT 
26 I NPUT"ENTER YOUR JOB NAME ";JO$ 
27 INPUT " ENTER THE DATE <MO / DAY/YR> ";DA$ 
28 INPUT"TO SKIP TABLE OF N VALUES ENTER !,OTHERWISE 2";J 
29 ON J GOTO 145 
30 PR INT"THE FOLLOWING TABLE GIVES THE RELATIVE ROUGHNESS FACTORS" 
40 PRINT"FOR VARIOUS CHANNEL CONDITIONS. SELECT THE FACTOR WHICH" 
50 PRINT"BEST FITS YOUR PROBLEM." 
60 PRINT :PRINT "FI NISHED CEMENT MORTAR LINING - . 0 11<BEST> TO .015<WORST 

)" 

70 PRINT"WOOD PLANK LINED FLUMES - . 010<BEST> TO .016 <ROUGHEST)" 
80 PRINT"CEMENTED RUBBLE LINING - .017 TO .030" 
90 PRINT "SMOOTH STEEL PLATE - . 011 TO .015" 
H l0 PRINT"CORRUGATED METAL LINING - • 0225 TO • 030" 
110 PRINT "STRAIGHT, UNIFORM EARTH CANALS - .017 TO .025 " 
120 PRINT"ROUGH, WEEDY EARTH CANALS - . 025 TO .040" 
130 PRINT"SMOOTH UNIFORM NATURAL CHANNELS - . 025 TO . 033" 
140 PRINT"WINDING , SLUGGISH, WEEDY CHANNELS - .040 TO .15 <VERY WORST> 
145 PRINT 
150 INPUT''. ENTER THE VALUE SELECTED FOR N: "; N 
152 PRI NT"ENTER THE MA XIMUM DEPTH OF INTEREST AND INCREMENTS IN FEET" 
154 INPUT D, I 
160 PRINT"NOW ENTER BOTTOM WIDTH IN FT., AND SIDE SLOPES (2 FOR 2:1> 
170 INPUT W, SS 
180 INPUT " NOW ENTER THE CHANNEL GRADE IN PERCENT ";G SYM-PHYSIS 16-44 



211 DE=0 
220 FOR A=lTOINTCD/II 
230 GOSUB 1000 
240 NEXT A 
245 POKE42576,216 
250 PRINTCHR$C171:REM TURN ON PRINTER 
2MI PR I NTCHR$ C 31 I : REM SET BOLD TYPE 
270 PRINTSPCC61"CHANNEL FLOW COMPUTATION" 
275 PR I NTCHR$ C 3!11 I : REM SET NORMAL TYPE 
280 PRINT:PRINT"FOR: ";JO$, "DATE: ";DA$ 
290 PRINT:PRINT"CHANNEL WIDTH= ";W;"FT.","SIDE SLOPES=";SS;":l" 
3~10 PRINT"GRADE=";G;"t.","N FACTOR= ";N 
31QJ PRINT: PRINT" DEPTH", "CFS", "VEL. ","AREA", "HY RAD" 
320 FOR A=lTOINTCD/II 
330 FOR B=1T05 
340 PRINTDRCA,BI, 
350 NEXTB 
370 NEXTA 
380 PRINTCHR$C121:REM FORMFEED 
390 POKE42576, V.11: REM RESET TERMINAL SPEED 
395 FORJ=1T05000:NEXTJ:REM DELAY TI L FF FINISHED 
396 PRINTCHR$C191:REM PRINTER OFF 
400 PRINT"TO RUN ANOTHER VARIATION UNDER THIS TITLE, ENTER 'Y'" 
410 INPUT"OTHERWISE JUST HIT CARRIAGE RETURN TO ESCAPE";RU$ 
420 GOT0145 
4 30 END 
100!11 REM CALCULATIONS 
1QJ10 DE=DE+I 
102~1 AR=DE*W+SS*DE*DE: REM AREA 
1022 AR= INT C 100*AR+. 51I10!!1 
103~1 PE=W+2*SQR CSS*SS+l I *DE: REM PERIMETER 
1040 R=AR/PE:R=INTC100*R+.51/100 
1041 F=.281/G+41.66 
1042 C=Cl.811/N+Fl/CN/SQRCRl*F+ll 
1044 V=C*SQRCR*G/1001 
1045 V=INTC100*V+.51/100 
1046 Q=AR*V: Q=INT C 100*0+. 51 /Hl0 
1060 DR CA, 11 =DE 
1070 DRCA,21=Q 
1080 DRCA,31=V 
1090 DRCA,41=AR 
1100 DR CA, 51 =R 
1120 RETURN 

Dear 'Lux' & Jean: 

R. DALE BARBER 
CONSULTING ENGINEER 

SETON VILLAGE 

SANTA FE, NEW MEXICO 87501 

505-983-702, 

7/22/83 

It is embarrassing to admit that I forget that the rest of 
the world doesn't talk 'ENGINEER'. The program I sent you was 
missing the sketch showing what a ditch looks like, and the 
related terminolog y. The equations used were developed 
empirically early in the century and are called the 
Chezy-Kutter formulas. They were fairly formidable to face 
with a slide rule, and published tables were most commonly used 
for practical work . Computers make duck soup out of the 
formulas, and this Channel Flow Comoutation program prints out 
a custom set of tables for virtually any ditch configuration. 

The variables which determine how much water will flow in a 
ditch or chanr1el are: 1.. The cross-sectic1nal area, ccirnputed 
from the depth of flow, width of the bottom, and geometry of 
the sides. 2. The roughness of the channel surface, selected 
from an empirical table of values listed in the orograrn. 3. 
The ratio of the channel a rea to the wetted oer imeter, called 
the hydraulic radius. 4. The slope, or grade of the channel 
bottom usually expressed in percent of grade (The vertical drop 
of the channel in 100 ft.of horizontal run>. SYM-PHYSIS 16-45 

Once the orogram has received the essential data, including 
the JOb name and date, it constructs a set of tables for 
increments of water deoth soecified in the input showing the 
flow in cubic feet oer second, the water velocity in feet per 
second, the cross sectional area of flow in square feet, and 
the hydraulic radius, a dimensionless ratio .. 

If you like your answer in gallons per minute, multiply CFS 
by 448.8. For a channel with vertical walls the slope is zero. 
Enclosed with the sketch is a orintout of a typical oroblem. 
The oroaram is useful to determine how much improvement in flow 
can be - attained by lining with a smoother material, such as 
concrete <changing the 'N' factor). 

If there are ar-1y other civil (cir ur-1civil) engir-1eers out 
there interested in exchar-1gir1g pro9rams, I also have a Hardy 
Cross orogram <It reit erati vely solves comolex oipe network 
flow oroblerns to you other folks), arid a drainage rur1c1ff 
orogram based on the U.S. Soil Conservation oublication 
' Estimating Runoff for Small Drainage Areas' which will 
accommodate over 100 drainage areas and orints the estimated 
runoff for 10 and 100 year storms in tabular form. 

The great utility orograms oublished in SYM-PHYSIS have been 
the nuts and bolts to assemble a oowerful machine for my work. 
Most of the commercially available orograms for other computers 
are overoriced garbage, so it has been no disadvantage to write 
my own software on the SYM . It may be time for specialty user 
grouos to form around the nucleus of SYM-PHYSIS and start 
pooling our combined efforts. There is certainly very little 
commercial software available for engineers outside of the 
electronic and computer field. You have alread y oublished some 
letters from oeople in the medical arts, so where are all the 
SYMgineers'.> 

I am sending you the BASIC file for the Hardy-Cross pipe 
network <tape file 31 that you eKpressed an interest in because 
of it's iterative solution, but will warn you in advance, even 
setting uo a problem for it is a for~idable task if you aren't 
familiar with hydraulics engineering. The problem is similar 
to wiring up a large grid of interconnected resistors of 
different values to resemble a street mao, connecting different 
constant current sources to ground at each intersection, to 
simulate the local usage, applying several voltages at 
different points on the grid to represent the water suoply, and 
then computing the current and voltag e drop across each 
resistor in the network to arrive at the pressure distribution 
around the whole system. 

Rs a matter of fact, exactly such a machine was built and 
sold in the 1920's to solve pipe network problems, but it was 
v ery exoensive and took weeks to set up a problem. The 
resistor values represented the solution of nonlinear hydraulic 
equations based on the diameter, roughness, flow vel ocity, and 
length of many different pipes. Voltages were read with a 
meter across each resistor to get the analog value of the 
oressure droo .. 
· The mathematical solution to the problem is indeterminate, 
but the Hardy-Cross solution comput~s a discrete solution from 
assumed variables for each looo <Thevenin equivalent) and 
updates the assw"ed values for ~he next iteration . Depending 
on the complexity of the network, the program will converge to 
a reasonable set of values within five or six iterations, 
sometimes setting up interesting oscillations in portions of 
the net. The solution in Basic for fifty or sixty pipes can 
take fifteen to twenty minutes. R machine language program 
would be nice, but I don't have a year of spare time to write 
it. 
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Hugh Cr iswell' s Basic Data Save r o utine <7:17> enables me to 
save the data f r o m the se runs on tape. Almo s t a l l my progr ams, 
including t he do uble entry book- keep i ng s ystem r ely heav ily o n 
that neat s ubroutine. 

I have r a mbled or-1 er1ough and roust exit . Arn loo king f o rward 
to the Forth t o see ho w it will appl y to c ontrol appli c ations. 
Will send ir1forrnati on on rny new burglar alar ro <the o ld o ne was 
wiped o ut by lightr1 i r1g ) using Radio Shack opto i so l at ors wi t h 
TRIAC out put as s oon a s it is up and working . "~ -'-"""' ' '- "'\'-~ 

~ ~ '--"-''~~~ "--', . . _--, ) 

- ~~~~ 
CHANNEL FLOW COMP U TATION 

FOR: GOPHER GULLY DRAI NAGE SYSTEM DATE : 7 /22 / 83 

CHANNEL WIDTH= 6 FT . S IDE SLOPES= 2 :1 
GRADE= . 56 ~ N FACTOR= . 02 

DEPTH CFS VEL. AREA HY RAD 
. 5 9. 8 2 . 8 3.5 . 4 2 
1 3 5 .2 4 . 4 8 . 76 
1. 5 75.87 5 . 62 13.5 1. 06 
2 133 6.65 20 1. 34 
2.5 207.35 7 .54 27.5 1. 6 
3 300. 24 8. 34 36 1. 85 
3.5 4 14. 05 9 . 1 45. 5 2. 1 
4 548. 24 9. 79 56 2 . 3 4 

ILLUSTRATI VE CROSS SEX:TION OF A CHANNEL SHOWING DIMENSIONS CONTROLLING FLOW 

012.t(l:nn ; n e. Rot.Lghn oa..ss (N) 
Fa_c.T..:;.~ of l i ni n9 -f;alT) Tdb\<L 

in P'fc -<am -

1 .. ws«:.. ~I 
A CRYPTOGRAPHIC PROGRAM 

1' 

Channel Gr ade % i s the iall 
in~ . per 100 ft . a l ong the 
flowl ine . 

Side Sl ope is t he hor izontal 
dist ance f or 1 ft . of rise. 
i e. 2 : 1 slope = 2 ft . hor. 
& 1 ft. vert. 

Dale Barber sent along several BASIC programs, as mentioned in h is 
letter (above) . One was a stock market si mulation, cal l ed "BLACK 
FRIDAY", of which these are the opening lines: 

100 REM******** ATARI BLACK FRIDAY ********* 
110 REM • ••• •••• BY ROBERT BAKER ••.••••••••• 
120 REM .ADAPTED FOR SYM-BAS BY R.D. BARBER FROM BYTE. 
160 REM:************************************ 

We mention this only because Dale sent us an encrypted message, together 
with the requi red "KEY" , plus the program printed below to do the 
decoding, and the clear-text message refers to this program. 
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First is our s a mple run , then the program itself. Note t hat the KEY was 
not printed out. [ The g a rbl i ng o f the wor d "INTELLIGENT" in the decoded 
message i s our fault , s i nce our i nput was wrong. We absent-mindedly 
entered a "U" f o llowi ng the "Q" in the input text, and goofed-up on the 
correct ne>: t letters ; GIGO ! J 

BAZER IES CYLINDER CRYPTOGRAPHIC SYSTEM 
ADAPTED TO SYM- BAS I C BY R.D.BARBER 
FROM THE PROGRAM BY RINALDO F. PRISCO 
PUBLISHED IN BYTE MAGAZINE JUNE 1983 
COPYRIGHT-PR I SC0-8/1 / 81 

THE PROGRAM USES A 20-DISK BAZERIES CYLINDER 
TO ENCODE MESSAGES. THE CYLINDERS ARE ROTATED 
TO MATCH A MINIMUM 20 LETTER KEY SENTENCE. 
SEE THE BYTE ARTICLE FOR FURTHER DETAILS. 

ENTER KEY PHRASE AT LEAST 2 0 LETTERS LONG 

LOADI NG CYLINDER 

ENTER TEXT 

<E>NCDDE OR <D>ECODE? /~,( 
IIIFRGYHILMLIYIHSJCIWFIHKXZYIXMRTOGQUECLULA 
THESTOCKMARKETGAMEISONEDFTHEMOREINTEHNIGENT 

MORE TEXT? Y 
ENTER TEXT 

<E >NCDDE DR <D>ECODE? 
J MLSLYZXKCCRIONWOXLQUNHSEKMOJHNICJG 
GAMES I HAVESEENFORCOMPUTERSSTOPTRYIT 

MORE TEXT? fv' 

DK 

LL 

10 PRI NT "BAZERIES CYLINDER CRYPTOGRAPHIC SYSTEM" 
20 PR INT "ADAPTED TO SYM-BASIC BY R.D.BARBER" 
30 PRI NT "FROM THE PROGRAM BY RINALDO F. PRISCO" 
40 PR INT "PUBLISHED IN BYTE MAGAZINE JUNE 1983" 
50 PR INT"COPYRIGHT- PRISC0-8/1/81" 
6 0 PRINT: PRINT 
70 PRI NT"THE PROGRAM USES A 20-DISK BAZERIES CYLINDER" 
80 PR INT" TO ENCODE MESSAGES. THE CYLINDERS ARE ROTATED" 
90 PRINT"TO MATCH A MINIMUM 20 LETTER KEY SENTENCE." 
100 PRINT"SEE THE BYTE ARHCLE FOR FURTHER DETAILS." 
110 PRINT:PRINT 
1000 REM BAZERIES CRYPTOSYSTEM 
101 0 REM BYTE 6/83 
10 20 REM COPYRIGHT <C> 8/1/81 
1030 REM RINALDO F. PRISCO 
1040 REM DEPT . OF MATHEMATICS 
1050 REM SUNY AT OSWEGO, N.Y. 13126 
1110 DIMD$(20l,P(20),K$(20) 
1120 FORI= 1T020:READD$<I>:NEXTI 
1130 INPUT"ENTER KEY PHRASE AT LEAST 20 LETTERS LONG ";K$ 
1140 K=ASC! K$) 
1150 REM ELIMINATE SPACES 
1160 S$=K$:GOSUB1700:K$=S$:PRINT SYM-PHYSIS 16-48 



1170 REM RESTRI CT LENGTH TO 20 
1 18fi ! FLEN 0<$i .>2£1Tl-1ENt .. s=LEFT$ IK$, 21il) 
11 90 REM USE SORT ON KEY TO PERMUTE DI Sf':.S 
120e1 F'RINT"LOA DI NG CYLfNDER . 
1210 FORJ=LENIK$l-1T02STEP-I 
l22tJ F == !iJ 
1230 FORI=l TOJ 
1240 L= l+l 
1250 I FMID$1K$,l,1l ' =M I D$IK$,L,1lTHEN1 300 
1260 T$=MI D$ 0<$, I, 1 l: U$=M l0$ O<S. L, 1 l 
1262 K$ =LEFT$ IKS,l-ll+U$+T$+RIGHT$ ll<$,LENIK$J - I - ll 
128 0 T$=D$ 1I l :D$ 1I l=D$1Ll :DSIL l=T$ 
1290 F=l 
1300 NE XT! 
1310 IFF=0THEN1330 
1320 NEX TJ 
1330 REM CYLINDER LOADED 
13 40 PRINT 
1350 INPUT"ENTER TEXT ";TS 
1360 PRINT 
1370 INPUT" <E>NCODE OR <D>ECODE? ";Y$:YS=Y$+" " 
1380 IFLEFT$1Y$,l )=" D"THENF=l: GOT01390 
1385 F=0 
1390 N=K-65 
1400 REM ELIMINATE SPACES FROM T$ 
1410 S$=T$:GOSUB1700:TS=S$:PR INTT$ 
1420 REM LIMIT TO 20 CHARACTERS AT A TIME 
1430 L=LENITS>:IFL >20THENL=20 
1440 REM ORIENT DISKS TO TEXT 
1450 I=l 
1460 FORJ=1T026 
1464 IFMIDSITS,I,l>=MID$ 1D$(I),J,1)THEN1468 
1466 NEXTJ 
1468 P <I >=J 
1470 I=I+l:IFI <=LGOT01460 
1480 REM SET R TO PROPER ROW NUMBER 
1490 N=N+l:R=N-20*INT IN/20> 
1500 IFR=0THENR=1 
1510 IFF=1THENR=26-R 
1520 REM SET POINTERS TO ROW R 
1530 FORI = lTOL 
1540 P < I > =P < ll +R 
1550 IFP<I> >26THENP I I>=P I I> -26 
1560 NEXT! 
1570 REM PRINT NEW TEXT 
1580 FORI=lTOL 
1590 PRINTMIDS I DS II>,P<I>, 1> ; 
1600 NEXT! 
16 10 REM ANY MORE TEXT? 
1620 IFL=LENIT$)THEN1640 
1630 T$=RIGHT$ <TS, LEN <TS> -U: GOT0143!<1 
1640 PRINT:PRINT 
166!11 INPUT"MORE TEXT? ";YS:YS=Y$+ " " 
1670 PRINT 
1680 IFLEFT$IY$,l)="Y"THEN1350 
1690 END 
1700 REM REMOVE BLANKS FROM SS 
1710 SS= " " +S$ 
1720 FORI=2TOLENIS$)-2 
1730 IFMIDS ISS , I, 1>< >" "THEN1750 
17 41!1 S$=LEFT$ <SS, I- 1 >+RI GH T$ IS$, LEN IS$ i -I> 
175!11 NEXT! 
1761!1 SS=RIGHTSISS , LEN<SS>-1 1 
17 70 RETURN 
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S ALE 

1780 DATAFNWADL ZJKMQSCX HVPTGIBOEYRU 
1790 DATAETXQPVJCBNRADSKHIYOGULMZFW 
1800 DATALEVQ XY GCDOZWTPJRHIBKAMSUNF 
1810 DATAXYCVQWEITHNPLKSAOGRJ BUZDFM 
1820 DATAODTZCRFHENBYUMQXAWVGLJSIKP 
1830 DATAVKUN YEWFMICOJ LHGAPTZRXSBQD 
184 0 DATAJ MPHVOXRIFKBECUQDZ TALGNSWY 
1850 DATARGJYZBNQHCFAMTILOWVEPUXSKD 
1860 DATAZQJKOIBRMFHVTNWXEGSCUPYADL 
1870 OATAUAXTORVWKHPZNLI MVQCJFGEYSD 
1881il DA TAMGH X LET YFK Z SRABNOUPCQWD I JV 
1890 DATAPGNBRTFVOWSCZXDLMIKUJAHYEQ 
1901!1 DATAZEDI PGUOSMFBR XJ CYWNVQKTALH 
1910 OATAFDPS ML YKXZ WJONCBUVEIRTHAQG 
1 921!1 DA TAM I GHUOSL YCDJ VQ X BTREFKWNPA Z 
1930 DATAGPZLTABUNEJSFVKRWMIHCXOQYO 
194 1!1 DAT AX IDLET VZYHUBQNWAGMSKCROJPF 
1950 DATAWHMFSGUZ EYXRVICOLQKPBDANJT 
1960 DATA I KLMAT HNCZXWUOGSVYBQFPJDER 
1970 DA1 AJVOHl<.YZCLUXESFWTRPQlJBMAGNI 

SALE SALE SALE S ALE SALE 

The f ollowing, at rock bottom price, items are for sale on a first-come, 
fi rs t - served basis. After the se items are gone from our inventory, we 
will no longer have them available. 

RAE-1 : list $159, now $120. 

RAE-1/2 : list $95, now $65. 

BAS-1: list $95 , now $65. 

DAC MUSIC BOARD: 8-Bit Di gital to Analog Converter, Audio 
Amplifier, Manual, Demo Digital Cassette, was $74, 
now $55 .. 

EPROM ERASER KIT: was $ 2!11, now $15. 

Note : If you now have our Eprom Eraser Kit y ou may wa nt tci buy a "spare " 
bulb , at our cost of $8 , as they a re almost impossible to find. 

SALE SALE SALE SALE SALE SALE 
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ROM COPYRI GHTS 

Gn 30 August 1983, a t hr e e-judgE p ~nel in t ~e U . S. Co~rt ~f Appeals 
(Philadelphia ) o verturned a lower ( di~tr1 c t i court r ul i ng on :he copy­
'ight protec t ab ili ty o f firmw a re <object ~ode in ROM)~ rul ing in fa~or 
0 ~ App l e Compu ter , l nc., and a.ga.inst Franklin Cam~ut e,... Corp. , or! e o+ the 
makers o f Appl e compatib l e s ystems . 

Frankl in in t ends t o ask ior a r ehearing b y th e ent i re Court of Appeai =. ~ 
whil e Apple wi l l r eturn t o the feder al d istrict court f or a restrain i n g 
o r d e r against t he Franklin Ac~ 1000 . 

n 1e app e ll at e <no connection wi th Ap p le~ ) court ruled , in effec t, tnat 
ROM ch ip s (e ven if they a re part of the opera t i n g s y stem, a s opposed to 
ROMs contai n i n g a ppl i cations p r·og rams ) are e n titled to the same prot ec­
t ion as c ompu t er pr ograms wr itten on p a.per or sto r-ed on tape . 

THE FUTURE OF SYM 

We have bee n watc h i ng with muc h i n ter-est Svnertek ~ s pl ans to find a. suc ­
ces sor to carr y o n the SYM/KTM product line . We ourse l v es were not 
avail a ble , for a number o f reason s , chief o f which ~as our in~ent t o re­
t i r- e and trave l . 

As of this date negot iat ion s f or t ransfer of the product line are und e r­
wa y , and we will be meeting with t he par t i es invol v ed, to pr- ovi d e 
whatever a ss i s tance we can t o t h e new ven dor i n estab l ishin g h i s custo­
mer support program. 

We'll provide fur-ther inf o rmat ion in I ssu e #1 7 . 

IMAGE PROCESSING 

We ordered, and are eag e r l y awai t ing deli v er y of , a Mi cr on Eye "Bull e t" 
<COM-64 version>, so t hat we cou l d e x p e rimen t wi t h i mage proc essing . 
We ' ll try it out f i rst on the Commodore, natura l ly, b ut wou ld then li ke 
to switch it o ver to our MTU Vi s i ble Memory SYM/CODOS System, be cause of 
the faster operating DOS . We ' ll repor t on t h e Mic r onEye, which is a 
solid state v ideo imaging s ystem i n c orp orat ing a device cal led the IS3 2 
OpticRAN. Meanwhile , we '" d l ike to h e ar fr o m other s wor king in i mage 
proces sing, or with the MicronE y e. 

MI SCELLANEA 

We had t wo SYMmers visi t us f r o m S•1it zerland this summer , Dr . ULR I CH 
GUGGISBERG ( from near Ber ne ; , an d NORBERT THUERI NG (f r om near Zur ich) . 
Unfortunately, they arrive d and depart e d wi t h in t wo d ays o f eac h o t her 
a nd didn' t get to meet. 

Mr . Adel Madan i, a Saud i Ar a b i an student , wo r ki n g on h i s Ph .D. in 
Bi omed ic a l Engineeri n g at John s Ho p kins <Baltimore , Mar y l an d ) , s pent 
three months study in g with us on comp ut e r systems integr a ti on and appl i­
cation .. 

BILL CR AMER s e nt us a BAS I C file han d ling program "BASIC ADDRESS AND 
PHONE BOOK", together wi th the RAE SOL!r c e c ode for an ML progr a m t o save 
and retrieve t he da t a files . We ran out of space in this issue, but 
Bill o f fers t o supp ly t h e programs on FDC-1 dis kettes fo r a $ 10 medi a 
and hand l i ng c harge . Hi s address is 56Ql9 N. Colony Bl vd., The Col ony, 
TX 75056 . 

... ··-
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RAM-BL INGS 

As h as become our custom , a t leas t since I ssue #15, we send the first 48 
pages of SYM- PHYSIS to a " h i gh- v o l u me " printer wh o has a slow turn ­
a round t ime a nd can wor k on l y i n mu l t iples of eight pages at a time, but 
folds and st a ples automat i ca ll y d u ri n g the press run, thus sav ing us 
many hours of hand wo rk. Th is g ives us a n ex tr a wee k t o do the last 
f our pages; thes e are then sent to a n " Instant Pri n ter " . Both printers 
.:.omplete their work at the same t i me, and we c a n then stuf f and mail 
both parts toge t her. 

The ext r· a few days gained th is way gi ve us a li t tle brea thing spell t o 
wr i te these closing wor d s, and t o g o o v er once again the v ast amount s o f 
material which we did not have the ti me or space to get i n t o t h i s i ssue. 
We always hav e guilt feelin g s a t t his stage for h a v i n g had to omit s o 
.nuch valuabl e mater i al , b ut are conso led by reali z ing h o w mu c h material 
~e already have o r1 ha~d for the nex t i s sue . 

We a lso spend some of this t ime worryin g if we ha v e p r ov ide d t he right 
!• mix '' of programs vs e d itori al o pin ions, s imp l e vs ad v a n ced materia l , 
&ASIC v s ML , hardware vs software, utilities vs a ppli cation s , e t c etera, 
e t.ceter~ a , '-IS\..,. . 

Th is time, wit h 5yner t e k e ffectively "orphan i ng " the SYM/KTM syste ms b y 
the end of 1983 , and with our reti r ing fr om fu l l-t i me tea ch ing, al so a t 
the e n d of the y ear, we have been thinking of our own pl a n s for 19 84-?? . 
Now that we have become a "Professor Emer itus" , we are +ree to accept a 
Vis i ting Professorship a nywhe re in the world . " Hav e computer kno w- how, 
wi ll t r avel . " If any o f our academi c c o ll e agues would be i nterested in 
the possibility of our join i ng their fac ul ty on a t empor a r y a ppointment 
basi s, p l ease l et us know ! 

Whi le we published (or gave a s ource for ) t wo p r o grams f or the une>:­
p a nded SYM i n this issue , most o f the pr o g rams i n r e cent issues required 
fai r amoun t s of e xpan sion , and most o f t h e a rticles requir-ed a 
r el a ti ve ly hi g h d e gr e e of soph i s tic a ti o n on the p ar t of the reader. If 
;·ou have come a l ong wi t h us th i s fa r , y ou a r e ready to cont i nue o n your 
own th e rest of the way wi t h yo u r SYM , in a n y direct ion you may chose . 

During our twenty years in i nd u s t ry, fo l lowed by f u ll-t i me teach ing for 
thirteen years, the four years on S YM- PHYS I S has been our l ongest s us­
tained effort on a single p r oj e ct, a nd i t i s t i me to move o n . What we 
are saying , 1n effect, is t h a t the Users' Group was a real nec essity for 
b e ginner s, but is f a r l ess urgen t · f ar e >: perienc ed user s , o f whom there 
were ver y f e 1N , back ir. Ap ril of 1979 , when the Users ' Gro up was star t ed. 
Sinc e t here will be ve ry few new SYM be g i nner s (f or t hes e there will 
sttll be b ac k issues a vai l able>, we feel tha t we can s oon relax a 
little, and t urn our a t t ention t o other i nterest s . 

Thus Issue # 17 will be o u r f i n al issue. We have gone f ~om bimonthl y to 
quarterly to three i s sues per volume. <We a lmost sa i d per y ear, but 
Volume 4 will spread o ut over more than a year') While the number of 
pages per volume (or, per year, i f y ou li ke) has rema i ned essentiall y 
c o nstan t , t he work load has s eemed to increase. This may be due to the 
i ncr e asing a mount of c o rrespondence, or to the sublimina tion of our o wn 
research int e rests, o r jus t pl ain old "burn-out 0 after four years of 
doi ng the same th i ng . 

We wil l be starti ng to put I ssue #17 together during the Christmas 
r e c e ss , so that you s hould be rec ei v ing your copy early i n 1984. There 
sre m~r e tha n e nough good pr ogr a ms already on hand to fill a complete 
issue, so Issue # 17 wil l h ave a much higher signal / noise rati o than this 
one~ 

Re g a r d s, 

·~ " 
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