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Puhli cation of th e SYM-1 Us ers ' 
SY M ···· F'H Y !::; .C '.::; a rid th<·? ~:; YM ·-· 1 Us t--:o r ':; ·' 

[·) rouF-· , F'. D. 
Gr-our-- <SUG) 

;:; re :in no t.,i a~,1 <;l'.;; <:;oc :i a t <;>d t.oJ :i th !:; ~ , ! r1e r te k S~:! S te Ill s Co r F-· o ra tion ( !3b C) i· a nd 
~:;~:;c ha ~; nn re<:; r:,on <:;:i . b :i . l:i t ~ ,1 fo r the cont<0nt<~ o f· !:>YM···· f"'HY!:;1!:;. SYM 1s a 
re ~istered tr a de mark of SSC. SYM - rHY SI S, from the Greek, me a n s the 
~~ t a t. i? n f H r n w i n ':.i to '-'~Pt h e r , to 111 ;:; V c· ~J row v to b r i n ~:{ f o rt h • 

We we l co m<:> for Public a tion a ll ar ti c l es de2 lin~ with a n s aspec t of the 
h Y M ···· l ' a n d i t ~; '·./ e r Y c 1 o •:; f:: r P 1 a t i v e <;; ,, A 1.J t h o r ~:, r f:• t a :i. rt a l 1 c om 111 E.' r· c :i <:i J. 
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Provided to SY M- PHY S IS a nd t h e ori s in a l a uthor( s ). Plea s e include a 
•;e lf ·addressed s t a mped envelo pe .with a ll c orre spo nden ce . 
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I ss ue iO~ th e Introductor s l ss u e <:1.979), a rid I ss ue s 1 throu s h 6 <1980), 
a r P <3 v a i l a b 1 f.~ , a<:; a F' a c k a s.i <':' ~ f n r ·~ l 2 • 0 0 , U ~ :;/Ca r·1 a d a , a nd $ J 6 • 0 0 , F :i. r <; t 
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!j YM - PHY S I S :i s n o t intended to be s our tsPical Periodical, to whi c h new 
s ub sc riPtinns bPSin with the current issue. Instead, new subscribers 
•; t a rt out with I ss ue 0 a nd I ss ue s 1 throush 6v and, hopefully, do not 
·r e ma in be s inners lon~. Thus, there will be no "B P~ inner ' s Corner• in 
e a ch i ssue. Ra ther·, we hoPe to inc rea s e the lev e l of soPh:i s ticatiori of 
u u r 111 ;~ t e r :i a l , as w f-~ and \~ o u 3 r o l·J i r1 e :-: Pe r i e rt c e i.i i th th f? SY M --· 1 , ;:ind 
<:ontinue to ma ke ever increasing dem a nd s on it s Perform a nce. 

We will include :in each :issue several Prosra111 listings for both BASIC 
arld RAE user s . We will also a ttempt to keep reader s current on wh a t is 
available for the SYM-1, :in the wa~ of both l1ardware and software, from 
every source of which we know, and Publish an~ t:iPs or hint s for 
imProvins the SYM's Performance which we or our rPaders discover. We 
also hoPe to Present concept s , ideas, thousht s ~ s oftw a re and hardware 
de s 1sn Principles, Philosophical whim s ies' etc., a t least some nf which 
should be usefulv to at least some of our readers' at least some of the 
t :i.JllP+ 
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lncludins the Introductory 
:L !:;<;;u<·Z·!:; mail <-::1 d to ov<-:~ r :I.::_>()() 
. .L :r.n n<·:·'<3r. ':I <·2VP r •:i one of the 

Issue in September 19 7 9~ there have been 7 
subscribers, in more than 35 countries, and 
U n i t e d ~ :; t a t <~' 1:; • 

The SYM-:1. USERS' GROUP also Provide!; a mail order service for sof tw are, 
hardware' and firmware, with so me items discounted to members. A sub
·~criPtion to SYM-PHYSIS Provides membership in the ~rouP. 

The SYM - :1. USERS ' GROUP provides complete suPPortr includins uPdatin~ 
services, for all software. 

The r· o l 1 ow i n sl i "-, d Fa r t i a 1 l :i. '"· t :i. r1 q of P r u '.'.; r a n1 !'; a nd he l Pf 1 . .1 l h :i. n ts co r1 ·-· 
t a ined in p a st i s sues of SYM - PHYSIS: 

Book Recommendation s 
Periodical Rec ommendations 
Software Recommendations 
Ha rd w a r <::· F.: <~~co 111 m !~' n d n t. :i. o r1 •:; 
SYM - :1. Tape Directors 
1:~AE Notes 
MF ~: E~ F ? R E N U M n f : f< • ;.; n d F I N fl f o r ~:; Y h D 1'.:i ~ :; I C 
Hex Pro~r a m Verifs Pro~ram 
D 1 '" a s !:; e m b l f2 r 
r<eco rde r Note !:; 
A Useful Ex ten s ion for SYM BASIC 
A Terminal Control Pat c h for SYM BASIC 
How t o l.J s; e t h e T e r Ill i r1 a l C o n t. r o l F' a t c h 
SUPERMON Version 2 
Assemhls Lan~ua~e Pro~r s mmins 

E. ~ < a m P l e o f l.I <;=. P o f 21\ !:; i~i 
Relocate for the S YM - 1 
l e rmin 2 l Control Patch Addendum 
lnPut L.ow<::·r ·-·C a'.c,f.' With ( or :ir1 !:> r·::ite <:>f) SUPFf<MON 
SLJPERMON Exten s ion s 
( 1 r· r o 1.i r a m to fl :i. i:; ' ' l a ~~ SY M ···· :L L. E [I !:; !':· '.:l tH~ r1 t Cod f' ~:; 

!:> u ~.1 ~.:.i e i:; t P d H a r d 1o-1 a r e M o d :i. f i c " t :i u r1 
F .::1 <;; t F o u r :i e r T r d r 1 ,.,. o r 111 

Speech Ssnthes is 
The P a rit~ Bit "Problem• 
Floppy Disk 0Per a tin~ Ss s tem for the SYM 
h'.f:iF No tP 1:> (Ur-· d<:: t. :i. n 1.1 ~ ::;er · v i. ct::') 
Ultr a Renumber for BAS - 1 
!:) u F' e r f;f'i!3 JC 
Dourll1n s With the l\ ·rM -· 2 
Clock Pro ~ r a m for S YM - 1 With Te1 ·minal 
2 4 - hour Clo c k Pro ~ r a m for Unexp a nded SYM - 1 
A BAS IC / 650 2 G<:l me 
PaLle 0 a n d 1 A ss 1 ~ nmen ts 

~in Jr1P >'.r-·er1!::. :i. vP FF·r~OM f<ur1 ·1r:or 
Very Cheap EPROM Eraser 
The !:; Y M 1~1 o 1' d r · r o c e !'> '''· o r < S ti..I P ·-· :J. ) 
Doubl:in~ the KTM - 2/80 GraPhic s Resolution (160x 48) 
FUf~TH for !:>YM 
FUC{iL, XF'L.O, and TECO for HY M 
Four Vo :i.ce Music for ~:>YM 
Doublin~ the Cassette Interface Rate 
Addins Addition a l 1/0 at Minimal Cost 
!3 (~ V E a n 1'.'.l I ... DA [I E< A!) :C C [I a t a F i l <-:: ·~ 

How to Add Extensions to BASIC 
How BASIC Ha ndles its Prosram a nd Va riable Stora~e 
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SYM-F'HYSIS is a bimonthl y Publi cation of the S YM Use r s ' Grou p, P. O. 
Box 315• Chico. CA, 95927 . SY M-P HYSIS and the SYM Us ers' Group ISUGI 
are in no way associated with 
SSC has n o re sPo ns ibilitY fo r 
r egistered trademark o f SSC . 
state of arow in a toaether. to 

SYnertek Systems Corpor a ti o n ISSClr and 
the content s of SY M- F'HYSI S. SYM i s a 
SYM-PHYSI S , from the Gree k 1 me a n s the 
make g row, to brins forth. 

We welcome fo r Publi c a tion all arti c les de a ling with a n w a s pect of the 
SYM-1v and i·ts ver~ close r ela tives . Authors retain a ll co1hm ercial 
COPYriShts. Po rtion s of SYM- PHYSIS m~ ~ be reproduced b ~ c lub s and ed 
ucationa l i nstituti ons , a nd a daptations of Programs for o ther computer s 
ma~ be ·freely Published, with full credit siven a nd com P li 1hentarY copies 
Provided to SYM- PHYSIS and th e oriainal author ( s). Pl ease inc lude a 
self-addressed stamped envelope with a ll correspondence . 

Editor/Publisher: 
B1Jsines s/Circ1J l at ion! 

SUBSCRIPTION RATES: 

H. R. •Lu>: " Lu ~·: enbe r g 
.Jean L.u>:enbe r s 

lJSA/Can a da $9 . 00 for a volume of ~ i ssues ; overseas $1 2 . 5 0. Ma ke check s 
Pa~able in US dollars to • sYM Users ' Group,• P. O. Box 3151 Ct1i c o1 
CA 95927, Te lephone 1916) 895-8751. 

WHO , WH ERE, WH Y1 WH AT, WH EN, HOW i 

We <that's a n editoria l • we 1
) teach co mPuter science cou1·ses at Califor

nia St a t e Universi t y at Chi co (about 90 mil es north of Sac r amento ), 
Th e CSUC microcomputer l aboratory facility was based on ten 6800-based 
sins l e board micros. Whil e these were a deau a te for a n introduction to 
the s ubJect , their versatility was far less than KIM'S• whose hard COPY 
o ut p ut s via a n ASR 33 TTY could be s u bmitted to an instructor for hel p 
in debu9Sins, a nd f or srad ins Pu rposes. 

More adva nced student s were using m~ Personal KIM, for whi c h I ha d de
ve l oped mountai n s of utility , and o ther, software . a nd which had been 
expanded to incl ude s r aPh ical <oscilloscope) and mu s ical interfaces. 
MY original KIM bec a me dedicated, b~ default• to student use. and had to 
b e r ep l aced b~ a newer s~stem s wi th more me mory a n d I /O capab ility. One 
bia Problem with the KIM se tu p wa s the limi ted Port capability, I had 
to set tle for 6 bit DI A a nd A/D r r a ther than the 8 bits I wa nted for 
music a nd SraPhics. Besides, KIM had to be dePower ed to P e rmit inter-

SYM- PHYS IS 0-1 

change of m!~ ·t wo output boards, a1·)d thi s s lowed UP demonstrations. I 
had le a rned e a rlier, the hard way, by burnir)g UP one of the Port Pi n s 
i n a 6 5 30 chiP 1 not to chan~ e accessory boards wi th Power on. M ~ hard·
ware rea u i r ement s were certainly met by m~ new VIM <Versat il e Interface 
Module , SYM 's ori~ina l n a me), but it ·took s eve r a l mont hs to convert 
~h e mos t i mP o rt a nt s oft ware ·from KIM to SYM. Some is sti ll not yet con
ve rted . 

I a m certain th a t the e x i s tence of the KIM - 1 /6502 USER NOTES , now 
3 r ea tl Y expa nde d into the 6502 USER NOTES, and fro m wh ich The First 
Book of KIM wa s born• and Robert Tripp ' s PLEASE Packaaer a nd f'eter 
J e nninas • MICROCHESS helPe d to sell a lot of KIMs. TriPP's e a rly work 
with t he 650 2 has e xPande d into the m onthl~ Publ i c a tion MI CRO. In the 
• ea r l ~ · da~s nea rl~ ever~ ar·ticle i n both the NOTES a nd MI CRO were of 
he lp to a KIM u s er. Now onl ~ a s mal l Portion of th e mate rial is helpfu l 
t o ·the SYM bes inner ( bL1t ver ~ helpfu l). The ren1 a inder i s of value to 
the adv a r1 ced SYMMER; s o me of m ~ best Prosra ms f1 ave been a dapted from 
Proa r a ms ori a inallY developed for APPLE • PET, KIM, OSI, e t c. Now that 
I h a ve RAE a v a il a ble, it will be e asy to adapt 6800 p r oaramsr t oo . 
The •differe nt• 6800 ins ·tructions car1 be treat e d a s macros in RAE. 

I beli e ve there is a definite need for a SYM users infor mation i n ·ter
cha nae. I a m constant l y imPressed with Jus t how Powerful the SYM is 
with ~ju s t the o n - boa rd e xpan s ion a nd a n added termir~al ( whi ch need not 
he tha t e x pensive); I wo ul d like to lea rn more from other u sers, a nd 
Pass or1 some of what I ha ve le a rned to others . That i s one reason for 
S YM-P HYS IS. Another r eason i s to p rovide to besinners and ol d-ti me r s 
a like a sourc e o ·f, a nd a directo1•y to, i mmediate!~ usable SY M sof twa re. 

f'>P l'Q'l'P 'Wlii II~ 1rill hoJd ·311 eheeh.s Peeei 11e9 fop s·.:1 PsePir .. ~ions ·::1nt.? 
'1F18U<lR Ra' e 8e1_ 1- PeeL.t'•' ed t.s Peaeh t.Re 1'Heal. e ·en FBiFtt. If t.1'1e 8s 
~i£iQR is gg, VslYme 1r ~YffibeP 1r 8at.e8 d aA Feb 19801 will ~e iFt ~BJP 
hands bu DecembeP 1g, 1979, iR tiwe fep a G~ Pi s~Ras ~ifi! Each issue 
will be at le a s t the eouivalent of 20 si n ale spaced typewri tten Paaes. 
Tha t's a l ot of software and doc ument ation for the Pr ice ! 

BOOK RECOMMENDATIONS: 

Camp , R. c., ·r. A. Smay, c. J. Triska! •M icrocomputer Systems Princi 
P les-Featurina the 6502/K IM,' Ma tri x Publishers, Inc., Port l and, 
OR , 1978. 

Ca mp , R. c., T. A. Sma~r c. J. Tri s ka: •Microprocesso r Systems Eng i 
n eer ing ,• Matri x Publishers' Inc., Portlandr QR, 1979 l a re
vised version of the above r feat uring the AIMI. 

Foste rr Caxton c. : 'Programming a MicrocomPuter-6502•' Addison Wesley 
Publishina Ca ., Readina , MA, 1978. 

Zaks, Rodna~: 'Programmina the 6502•' SYBEX r Berke l ey , CA, 1978. 

Zaks, Rodna~: '6502 APPlications Book• ' SYBEXr Berkeley, CAr 1979. 
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SY M- 1 TAPF DlRECTORY 

Here a re three different t wPes of li s ting s for a 1hc1dif1ed versicJr1 of tl1 e 
Prosram of the same na n1e i) Y John GierYic, ir1 MICRO in , r 2g e s 35- 37. Th e 
orig ina l version used ttle ·1-se~mer1t d.i sP l a ~s, was for t h 2 (JJ· i ~l n ~l S lJP 
ERMON, a n rJ wa s i n·terruP-t c.~d on l ~ b y F\ESE "l. The rPvi ·::;e d Vf~rs i on r1 sP '.:> the 
tc-? rmina l for di s Pl a 'd, i s for SUF'El-\'.MON Vc~ r s ion 2, :=J r:d Cdn i.it?' i1 ·1t. Qrrupt.e.•d 
by the t e.rminal break key be in9 held down •mti.l the 1?nd of t.lw SYNCH 
sea r ch . It even s tarts a nd s toPS the reco t·de r 1JndPr ccmPtJt p 1· r~ontr c > l. 
It i s fu l l 1;;1 relocatable and i s callab le~ <°35 a s 1Jbrouti nf? or i3'.; ;1 u ~1 i:;.: 
f uncti on from SY M BASIC or TINY BASIC and retur1~ s after te r mln ~l bre i~ k . 

Those without a terminal m a~ upd a t e the o r iginal version b~ noti r) ~ tl,e 
c h a nged a ddresses for Ve rsion 2. There was a l so a tYFO in the o r i~ina l 
version. The c orrec t addres s for SCA ND s hould be 8906 ( not. 890B>. It 's 
hand~ to be ab l e to review the ID number s t o r efres h ~our men1 o r~; a l !; n 
since RAE, SYM BASIC, a nd TINY BAS IC use diffe ren t sta rting a drlresses 
for their file s , ~ou can even identif~ the t~Pe o f file f rom its 'ild rt-· 
ing address. 

~ ASSEMBLE LIST 

y ' 

DIRECTORY - Sour c e Code Version 

ID 
SAL 
SAH 
EAL 
EAH 
MODE 

LATCHL 

.os 

.BA $FOO 

DATA LOC ATION DECLARATIONS 

.DE 

.DE 

.DE 

.DE 

.DE 

.DE 

$9A 
$9B 
$9C 
$9D 
$9E 
$FD 

.DE $A004 

SYM MONITOR ROUTINES USED 

0001 
0010 
0020 
0030 
0040 
0050 
0060 
0070 
OOBO 
0090 
0100 
0130 
0140 
0150 
0160 
0161 
0170 
OlBO 
01B9 
0190 
0200 
0210 
0220 
0230 

THOSE MARKED *NEW* ARE SUPERMON 
VERSION 2 ADDRESSES 

OUTBYT 
COMMA 
SPACE 
CRLF 
OUTCHR 

0240 TSTAT 
0250 ACCESS 
0255 EXlO 
0260 SYNC 
0270 START 
02BO RDCHTX 
0290 RDBYTH 
0300 RDBYTX 
0310 

.DE $B2FA 

.DE $B33A 

.DE $B342 
• [1E $B34D 
.DE 
.DE 
.DE 
.DE 

$BA47 
$BB3C 
$BBB6 
$BD4E 

.DE $BD52 

.DE $BDA9 

.DE $BDE1 

.DE $BDE5 

.DE $BE26 

;PRINT A AS 2 HEX 
; PRINT A COMMA 
;PRINT A SPACE 
;PRINT <CR> <LF > 

DIGITS 

;PRINT ASC II FROM A 
;CARRY SE T IF BRK KEY DOWN 
;UNWRITE PROTECT SYS RAM 
;*NEW* 
;*NEW* 
;*NEW* 
;*NEW* 
;*NEW* 
;*NEW* 
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OFOO ·- 20 86 BB 
OF03- AO 80 
OF05 -- 20 A9 BD 
OFOB- A9 1F 
OFOA ·- BD 04 AO 
OFOD- 20 :52 BD 
OFl. 0- 20 El BD 
OFl.3- C9 2A 
OF15- FO 06 
OF17- C'~ 16 
OF:l 9- [1() F2 
OFlB·- FO F:5 
OFlD- A5 FD 
OF1F- 29 BF 
OF21 - B5 FD 
OF23-- 20 26 BE 
OF26- 85 9A 
OF28 - 20 26. BE 
OF2B- 85 9B 
OF2D- 20 26 BE 
OF30- 85 9C 
OF 32- 20 E5 SD 
OF35- 85 9D 
OF37·- 20 E5 SD 
OF3A- 85 9E 
OF3C- 20 4D 83 
OF3F- A9 2E 
OF41- 20 4? BA 
OF44- A9 5 3 
OF46- 20 4 7 BA 
OF49- A9 32 
OF4B- 20 4 7 BA 
OF4E- 20 42 83 
OF51- A5 9A 
OF53- 20 FA 82 
OF56- 20 3A 83 
OF59- A5 9C 
OFSB- 20 FA 82 
OF5E- A5 9B 
OF60- 20 FA 8 2 
OF63- 20 3A 83 
OF66- C6 9D 
OF68 - A5 9D 
OF6A- C9 FF 
OF6C- DO 02 
OF6E- C6 9E 
OF70- A5 9E 
OF72- 20 FA 82 
OF75- A5 9D 
0Fl7- 20 FA 82 
OF?A- 20 4D 83 

0320 
0321 
0322 
0330 BEGIN 
0340 
0350 NXT,FILE 
0360 
03}0 
0380 FIND 
0390 READ 
0400 
04 10 
0420 
0430 
0440 
0 450 TEST 
0460 
0 4?0 
0480 
0490 
0500 
0510 
0520 
0530 
O~i40 

0550 
0560 
05?0 
0580 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
0680 
0690 
OlOO 
O"ll.O 
0"720 
0730 
0740 
0}50 
0?60 
07}0 
07BO 
0?90 CONT 
0800 
OB10 
0820 
0830 

BEGIN MAINLINE 

JSR ACCESS 
LDY f.$80 
JSI'~ START 
LllA J$:lF 
STA LATCHL 
J SR SYNC 
.JSI;: fWCHTX 
CHI" t ' * 
BEli TEST 
CMP ,U16 
BNE FIND 
BEQ READ 
LDA *MODE 
AND t$BF 
STA *MODE 
JSR RDBYTX 
STA *1D 
J SR RDBYT X 
STA *SAL 
JSR RDBYT X 
STA *SAH 
JSR RDBYTH 
STA *EAL 
JSR RDBYTH 
STA *EAH 
JSR CRLF 
LDA f. ' , 
JSR OUTCHR 
LDA t'S 
JSR OUTCHR 
LDA t '2 
J SR OUTCHR 
JSR SPACE 
LDA *1D 
JSR OUTBYT 
JSR CO MMA 
LDA *SAH 
JSR OUTBYT 
LDA *SAL 
JSR OUTBYT 
J SR CO MMA 
DEC *EAL 
U•A *EAL 
CMP t$FF 
BNE CO NT 
DEC *EAH 
LDA *EAH 
JSR OUTBYT 
LDA *EAL 
JSR OUTBYT 
J SR CF•L.F 

SELECT HI SPEED MODE 
!NIT TAPE ROUTINES 
SET UP TIMEI' 

;SEARCH TAPE FOR RECORll 
;GET CHARACTER 

; fiY NC CHARACTER'' 

;GET SAL FROM TAPE 

;GET SAH FROM TAPE 

;GET EAL 

iGET EAH 

;PRINT THE 
ID NUMBER 

;PRINT 
THE 

STARTING 
ADDl~ESS 

;DECREMENT 
THE 

ENDING 
ADDRESS 

PRINT 
THE 

ENDING 
ADDRESS 
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3C BB 
02 
81 

08 40 
0850 
OB60 

OFl D- 2 0 
OFBO- BO 
OF82- 90 
OFB4·- 4C 4E BD 08"70 F(ET URN 

OBBO 

J S[-\ 
BCS 
BCC 
J MP 
.EN 

LABEL FILE! 

/I D=OO'JA 
/ EAL =009D 
/ LATCHL=A004 
/ SPACE 00 B3 42 
/ TSTAT=BB3C 
/ SY NC=BD52 
/ RDB YT H=BDE5 
NX T • FI LE,= OF05 
TES T=OF:LD 

I = EXTERNAL 

/SA L=009B 
/ EA H=009E 
/ OUTBYT ,= B2 FA 
/ CRLF=B34D 
/A CCESS,=8BB 6 
/ START,= 8DA 9 
/ RDBYT X=BE26 
FIND=O FOD 
CONT ,= OF lO 

DIREC TORY Di sassem b l e d Ve r s ion 
OFOO- 2 0 B6 BB J SR 8BB6 
OF03- AO 80 LDY tBO 
OF05-
0 FOS
OFOA
OFOD-
OF1 0-
0 F1 3-
OF1 5·-
0F1 7--
0 Fl 9-
OF1 B
OF1D-
OF1F·
OF2 1-
OF23-
0 F26-
OF28-
0 F2B-
OF2D
OF30-
OF32-
0F35-
OF37-
0F3A
OF3C-
OF3F
OF41 -
0 F4 4 -
OF4 6 -
0 F49-
OF4B
OF 4E
OF5 1-
0 F5 3-
OF56-
0F59-

20 A9 SD 
A9 l F 
SD 04 AO 
20 52 8[1 
20 El SD 
C9 2A 
FO 06 
C9 16 
DO F2 
FO F3 
A5 FD 
29 BF 
S5 FD 
20 26 SE 
S5 9A 
2 0 26 BE 
85 9B 
2 0 2 6 BE 
S5 9C 
2 0 E5 SD 
S~5 9 [1 
20 E5 SD 
S5 9E 
20 4D B3 
A9 2E 
20 4 l BA 
A9 53 
20 4 / BA 
A9 3 2 
2 0 47 BA 
2 0 42 S3 
A5 'JA 
20 FA B2 
~? O :3A B3 
A5 9C 

.JSR 
LDA 
STA 
.JSR 
JSR 
CMP 
£<EQ 
CMP 
BNE 
BEQ 
LDA 
AND 
STA 
JSR 
S TA 
JSR 
STA 
.JSR 
STA 
J SR 
S TA 
J SR 
~> TA 
.Jsr:;: 
LDA 
J SR 
LDA 
J SR 
LDA 
J SR 
J SR 
LDA 
.JSR 
J SR 
LDA 

SDA9 
U F 
A004 
BD52 
SDE1 
t 2 A 
OF1[1 
U6 
OFOD 
OF10 
FD 
tBF 
FD 
8E26 
9A 
BE26 
9B 
BE26 
9C 
f.l DE5 
'I D 
BDE5 
9E 
B34D 
1 2 E 
SA47 
t:53 
BA4l 
• ~>2 
SA4l 
S342 
9A 
S2FA 
S3 3A 
9 C 

;BREAK t\bY DO WN ? 
; IF SU, <>TOP 

TS TAT 
l':E TURN 
NXT . FI LE 
EX10 ;S TO P TAPE AND RET URN 

OF5 B
OF5E -
OF6 0 -
0 F63-
OF66 -
0F6 8 -
OF 6A
OF6 C
OF6 E
OF7 0 -
OF 72-

/S AH =009C 
/ MODE=OO FD 
/C OMMA =B33A 
/ OUT CHR=, 8A•17 
/ EX 10'=8D4E 
/ RDCHT X=BDE1 
BEGIN =OFOO 
REA D'"OF:LO 
RETUR N,=O F8 4 

20 FA 82 
A5 9B 
20 FA B2 
2 0 3A 8:3 
C6 9 D 
A5 9 D 
C9 FF 
DO 02 
C6 9E 
A5 9E 
2 0 FA 8'J 

JSR 
LDA 
J SR 
J SR 
DEC 
l. DA 
CMP 
BNE 
DEC 
LDA 
J SR 

OF75- A5 9D LDA 
0F l7- 2 0 FA 82 J SR 
OF7 A- 2 0 4[1 S3 J SR 
OF7 D- 2 0 3 C SB J SR 
OFSO- BO 0 2 BCS 
OFS2- 90 8 1 BCC 
OFS4 - 4C 4 E 8D J MP 
DIRE CTORY - ObJec t Code 

•V OFOO,OF86 with Checks um 

82FA 
9 B 
82 FA 
B33A 
9D 
'JD 
'tFF 
OF70 
9E 
9E 
82FA 
9 D 
82FA 
8 3 4D 
BB3 C 
OF84 
OF05 
8[14 E 

OFOO 20 S6 SB AO 80 20 A9 SD. Al 
OFOS A9 l F BD 04 AO 20 5 2 8 D, 9 F 
OF 10 20 El BD C9 2 A FO 06 C9, DF 
OF1 8 16 DO F2 FO F3 A5 FD 29>65 
OF20 BF 8 5 FD 20 26 BE B5 9 A, 99 
OF2 B 20 2 6 BE S5 9 B 2 0 26 BE,61 
OF3 0 B5 9C 20 E5 8 D B5 9 [1 20, 56 
OF38 E5 SD B5 9E 20 4D B3 A9,S4 
OF4 0 2 E 20 4 7 BA A9 53 20 4l,06 
OF4S BA A9 3 ? 20 4 l BA 20 42 , BE 
OF50 B3 A5 9A 20 FA 82 2 0 3A, /6 
OF5 S B3 A5 9C 20 FA B2 A5 9B,1 6 
OF60 20 FA B2 20 3 A B3 C6 9D, F2 
OF68 A5 9D C9 FF DO 02 C6 9E , 32 
OF70 A5 9 E 2 0 FA B2 A5 9 D 20,73 
OF/8 FA 8 2 20 4 D 83 20 3C BB> C6 
OF80 BO 0 2 90 81 4C 4E 8 [1,BO 

40 £<0 
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SOFTWARE RE CO MMEN DATI ON! The SYM/ KI M APPe n di x t o Th e Fi r s t Book of KI M 

Fo r be s inni ns SY MMER S , o r t ho se with a bs olutely no exten s io1~ s to t heir 
SYMs, I s t r ong l y r ecom me nd ' The SYM / KIM App e ndi x t o ' The F i r s t Book of 
KIM ' • ' b y Robe r t A. Peck• P. O. Box 223 1 • Sunnyv a l e • CA 9 4 0 B7 .1The FBOK 
was edi t e d by F. J . But te rfi e l d. I Mr . Peck h as p r ov ide d compl e te SYM 
ffi odif1 c a ti o n s f or a ll of t h e Pr<JSra ms i n t h e Ga me s a nd Dive r sion s s ec 
t ion of FBOK ex~eP t CLOCK a nd TI MER <which are bett e r ha ndl e d u s ing the 
the 6522 on-·boa r d t imers) , a n d MU S I C BOX ( wh i1= l1 does r e ouire a cassette 
wi th moni t or feat u re o r a n ex t e rn a l &Peake r ) . Whe n I fi r s t got mY KI M, 
my f avo r i t e comput e r recreations we r e CRAP S, BLA CKJACK a nd WLJ MP US fr o m 
FE<OK. Tha nk s t o th e 'APPendi x ,' I no w h ave WUMPUS a nd BLACKJACK b a ck 
asai n on t he SYM. One day soon, I' ll h a ve mY KIM dum P a ll of its FBOK 
Pro~ram s in KI M for ma t rather t ~1an But te r f i e l ds' •H ype rtape • <see FBOK 
f o T' th i s), a nd get th e m runnins on SYM th a nk s to the APPe ndi x . Price 
for t h E.1 APF· c.~ r 1 dL·~ a lon e i s * f cJ t' th e AF·P end iN P lus FBOI\ i s 
f or t he FBOK alon e i s Ca liforni a sa l es t ax • Pos t Pai d, from 
Mr . Pec k . All Progr ams will run wi th e i th e r SUPERMO N or SUPERMDN Ver -
s i o n 2. *SE"& BE"LO W 

For a s e neral d i s c1Jss ion of KIM/S YM con ve r s i o n s see • Th e F ir s t Book of 
KIM-on a SY M' by Nichol as Vrt i& • MICRO 114 , pa g e s 35-37 . 

Fo r a di scu !;s ion of the u se of the 6 522 Time r, see • s vM - 1 6 5 22- Bas ed 
Ti me r • b~ John GierY ic, MI CRO t 1 1, pag e s 3 1-32 . 

Fo r a n al t e rn a te s et of mod i fi ca tion s for t he FBOK WUM PUS P r og r a m and 
f or mods t o FBOK MUSI C BO X s ee ' Wu mPus a nd Music Bo x Mods fo r SYM•' by 
Ji m Ada ms, 6502 USER NOTES t14 • pag e 20. 

RAE NOT ES! 

Fo r t i1 e Pas t s evera l months t wo of us he r e ha v e been 
Pre- release ve r si on o f Syne r tek' s Res ide nt Assembl er 
Our v e rsi o n was o n c ass ette ; the Prod1Jc ti on ve r sions 
in both a s in s l e 8 K RO M chiP • a nd a Pa ir of 4 K ROMs . 

wo r king with a 
Editor• RAE. 
will be a v a ilab le 

The &Pees fo r RAE 
h ave be e n widely Publicized by SYnertek Sy s te ms, s o we wo n 1 t repea t 
the m here . RAE i s a full f e atu r es a sse mbler. wi th ma c ro capability , 
c on d i t ion a l assembly feat u res. a nd a reloca ting loader Pa tch i n RA M. 
I t has be e n a real Pleasu re t o ~ i ve UP •hand-assembly•, not because 
it was s o h a rd to enter the in itia l vers i o n of a ProSram, but beca use 
by the time You ma de a half- d ozen o r s o modificat i on s • invo l v inS de
l etion~ insertions , r elocation s ' etc., t h e o r ig inal docume nta t ion i s 
ho Pe lessly o u t of date. Some of t he P r ograms wh ich YOU wil l s e e in 
i ssue s of S YM-P HYSIS d o not e xist anywhere in s ource c ode fo rmr a nd a r e 
ava i lable onl y in the dis - assembled for m. Incidentall Y• we a r e worki ns 
o n a •sy mboli c d i sassemble r • for SYM which wil l inse rt (non -mnemon ic) 
l a b e l s for va r i a bles a n d r eferenced lines. This wi ll Permi t easw mo ds; 
c a n ' ·t e s ti ma te i t s c omP l e t i o n da t e as Yet ! As a n examp l e o f th e t e x t 
e d i tins c a p a bilities of RAE, we Present t h is e di tion of SYM-PHYSIS .We 
will have s ome s usgest ion s on ho w to u se RAE more effect i vely in o ur 
nex t iss ue , whe n mo re o f Yo u h a ve ins t a l led RAE in You r sys tem. 

~ APPENDI X $ 4 . 7 5 , FBOK 11.00, SY M-PHYS I S 0-6 
APPE NDI X WITH FBOK $14.50 
FOR OVERSEAS DELI VERY ADD $ 4 .00 u.s . FUNDS FOR FBOK OR FBOK & APPENDIX 

, -OR FOR APPENDI X ALONE ADD $1 . 5 0 U. S . FUNDS 
t ALI FORNIA SALE S TAX I S AP PLI CABLE TO CALIF . RESIDENTS ONL Y. 



'h 

RAE NOT ES <continued!! 

The Pseudo-ops used i n RAE - 1 differ from those used in t he MOS Techn o l 
ogy/System 65 assembl ~r s . As a 1~ 2id in convertin~ so1Jrce codes f rom one 
format to another. the following example illustrates how the listing for 
SUPERMON Version 2 would look in RAE f o r ma t. Compare it with the li st
i n g siven in the third Printing (June 19791 of the SYM-1 Refere nce Man
ual. There are t wo other differences : L•LABEL a nd H.LA BEL in RAE 
<see lines 340 and 360 i n 'Termina l Control Patch for BASir') translate 
t o <LABEL a nd >LABEL, res pectivel y. 

ASSEMBLE LIST 

A600-

A620-
A630-
A631-

A63 D-

A63E
A63 F -
A640-
A6 45-
A646-
A6 4 9-

8000-
B003--
8006 -
B009-
800C -

8147-
8l.4A-

829F -

4C 
20 
20 
20 
4C 

FF 
C9 

86 

JC SB 
FF 80 
4A 81 
7 1 81 
03 80 

FF FF 
OD 

FF 

0010 
0020 
0030 
00 4 0 
0050 
0060 
0070 
0080 
0090 
0 100 
0 11 0 
0120 
0 130 
0 140 
0 150 
0160 
0 170 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0410 

;EXAMPLE TO ILLUSTRATE HOW 
;suPERMON VERSI ON 2 WOULD 
; BE ASSEMBLED US ING l~AE 

.BA $?1600 
SCPBUF . DS $20 
RAM • DI 
JTABLE .DS $10 
TAPDEL .DS 1 
KMBDR Y .DS 1 
; LEAVE A GAP HERE FOR CON-
; VEN I ENCE IN ILLUSTRATION 

.BA $A6:3 D 
SCRD ,[IS 1 
RC • DI SCRD 
SCRE .DS 1 
SCRF .DS 1 
DI SBUF .DS 5 
RDIG . DS 

. DS 3 
PARN .DS 
;LEAVE A GAP 

.BA $A680 
PADA .DE $A400 
PBDA .DE $A402 

.BA $8000 
MONITR JMP MONE NT 
WARM J SR GETCOM 

JSR DI SPAT 
JSR ER MSG 
JMP WAR M 

iLEAVE A GAP 
.BA $814? 
.BY $FF $FF $FF 

DI SPAT CMP ot$0D 
iLEAVE A GAF' 
iZERO PAfiE ADDRESSING 

.BA $829F 
STX UFF 

; LEAVE A LONG GAP 
.BA S8FAO 

SYM-PHYSIS 0·-7 

~ .,~ ~. ~ .. 

"" ' . -: ~ "' 

BFAO-- 00 co 
8FA2 -- Al BB 
BFA4 .. - 64 BB 
!3FA6·- 00 00 
8FA8- 00 O':> 

LA BEL FILE! [ I 

SCPBUF=A600 
TAPDEL=A630 
HC =A63D 
DI SBUF=A640 
/PA DA=A400 
WARM=8003 
MONENT=BI< lC 
TTY=BBA'7 
//0000,8FAA,8FAA 

0420 DFTBLK • DI 
0 430 .SE $COOO 
0440 .s I TTY 
0450 .SI NEW DE V 
0 460 .SE $0000 
0470 . SE $0200 
0480 ; DEF INE SELEC TED INTERNA L 
0490 ;LABELS TO PERMIT ASSEMBLY 
0500 ;oF TH I S EXAMPLE 
0510 MON ENT • DI $8 B'7C 
0520 GE T CO M • Ill $80FF 
0530 ER MSG • DI $8171 
0540 TTY . DI $8 BA'7 
0550 NEWDE V . DI $ 8 B64 
0560 ;END OF EXAMPLE 
0570 ; NO TE TH AT TH E 'RE LATIVE 
0580 ; ADD RESS ES ' GI VEN AFTER 
0590 iTHE ERROR COUNT BELOW ARE 
0600 ; RELA TIVE TO TH E LAST .BA 
0610 ; IN TH E SOURCE CO DE 
0620 .EN 

EXTERNAL J 

RA M=A620 
KMBDRY=A631 
SCRE=A63E 
RDIG=A645 
/ PBDA=A402 
DISPAT =8 14A 
GETCOM =SOFF 
NE WDEV=8B64 

,JTABLE=A620 
SCRD=A63D 
SC l~F=A63F 

PARN=A649 
MONITR=BOOO 
DFTBU\=BFAO 
ERMSG=81l1 

Note t hat the SUAM II Ver s ion of the 6502 assembler used by Mr. Vrtis 
for his HE X PROGRAM VERI FY PROGRAM u s es a still different set of pse udo 
oPcodes. It i s left as a n exercise for tt1e reader to Provide the neces 
sarY translation for SUAM II' 

SOFTWARE RE CO MMENDATIONS: TINY BASIC 

We find Tom Pittman's TINY BASIC for t he 6502 extremelw us eful in 
SYM, even thoush we a lso have SYM BAS IC (BAS - 11. Because TINY is in 
RAM 10200-0AC61 it is easw t o set at a nd c u stomize. TINY BASIC i s 
available from li:J: tt P>tt b8 1Jf' J 'bE?P S ! r·. (), ><aH 2iH 0 91 Ge ri .fo ... _ ' CA1 
95153, Po i $5 , 00 1 We •ee a1!ff1 en8 "B'-' al sa .!'le t ·t.h e TJ;< E: HF £'P> 11e1· t e • 's 
~'i t at the saR1e ti "' e ' fa• aF1 a99itaFial $1 0 ,00 (C 1.:Li.Pt5111.i u 11.s a dd i.t'J 5 
f sp sales ta••> • We hs r L we e aFi mak e a•• a nge.,ents with M1, Pitt .. an t o 
9ist • ibJte a 6YM •eaeable e a ssett e wi th e F1han ee meRt s 1 siRe e h e off e•s 
gn lu a rYneh!i?9 r ar e P t a r e "CPsion. 

~ the SY M USERS ' GRO UP with cassette. SYM- PH YS I S o-.. a 
See Issue ot 2-·27 
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MERGE, RENUMBER , a nd FIND fo r SY MI 

In 'Ins ide PET BASIC, ' bw Ji m But terfi el d, MICRO tB, Pases 39- 41, appea r 
three useful util:itic0s for F'ET. Th.Pse arf? UN LI ST ( a p roceduT'f;~ for mc~r si-

ins Prosrams), FIND, a nd RESEQUEN CE lactuallw RE NUM BER), 

UNLI ST i s not even indirec tly adaptable to S YM because i t ma ke s use of 
ce r tai n com mands and P rocedu res not found in SYM BASIC, e.g., OPEN, 
CLOSE, CM D , PRINT t, e t c . In the n ext i ssue we wil l Pub lish or1e of 
severa l of the MERGE, DE~ETE, APPEND, etc., ProS r a 1h S we t1ave wor k e d o~Jt 

f or SY M. We have te s t ed these out <and the y work f i ne!) a s e}: ten siorls 
of the Terminal Con trol Patch Publi s hed f?l sewhere in ·thi s i~>S • H?; we·? 
still want to tr~ out a nd com pare three a lterrlate aPPr oacl1es t o Pa tch-
ins . One is to ca ll throush USR , Two is t o trap the SAVE a nd LO AD 
call s (this will Pe rn1 it u s to •name" our ·files Ca la PET ) . Tt1ree is ·to 
traP the SN and FC error s (if we can ) to Pe rmit us t o add r1ew C(Jmm a nd s 
to SYM BASIC. Haven't found out how t o do this l a tteri we' re still trw
ins to imPlement the GET instruction which i s availabl e as a token. 

RE SEQUENCE IRENUMBERl a nd FIND, however, are easi l w modified for SY M• bw 
chansins the tokens. and the PEEK AND POKE locations . a nd c orrecting the 
twPoSraPhica l e rror s in l ines 60010, 602 40, and 6025 0 in the oriainal . 
We h ave modified RENUMBER to ask f or the sta rt and step values l tosether 
with a fe w other min or mods), a nd relocated F IND. Until YO~J h ave ME RGE 
availabl e these must b e e ntered ft•om tape Previous to s t ar tir1S a n ~ P T'o
gram devel0Pme11t, and, tJntil You l1 ave DE LE'f E ava il ab l e, YDLI must, o r1 a 
line -b~-line bas is, wip e these out or they will be SAVEd with ~ our ·fir1a l 
Pro.siram. 

To use RENUMBER, enter GOTO 60000 as a dir ec t command. It s hould be 
noted that in additi o n to GET ment.ioned above, GO i s also a 1·c-:?se rved 
word, i.e., a token. SYM BASIC will treat GO TO and GOTO as eu ui valent. 
althoush the first is sto r ed as CS 20 9E, and the second as 88 . FIND 
a nd RENUMBER will no t ; RE NUMBER will work cor rectl w onlw with GO TO in 
the BASIC Prosram. RENUMBER i s verw s lo w; a nd s hould eventuallw be re 
Placed b~ a machi ne lansuase ver s ion <see · ·rhe Ultimate PET Renu mber,• 
bw Don Rindsbers, MICRO t11, Pases 37-47, for an exampl e o f how this 
misht be done ) . We h aven ' t Pri ed s ufficiently into SYM BAS IC to do so, 
howe ve r, nor do we Personally intend to do so . Our a PProach will be to 
Pass the Prosrams to RAE, which is wri tten in machine l a ng uage, and 
Pa tch RAE to do the editinS• reseuuenci n S• etc. 

Because RENUMBER is so sl ow on long Pros r a rus, and appears t o be doing 
nothins, we a dded the instructi on a t 60185 so we could be keP t Posted on 
its ProSress. This should be deleted for a hard COPY terminal to save 
PaPer. 

·ro use FIND to locate a ny st rin.si, e nter the s trins a t li1· ~ e O wi ·th no 
s pace• e .s,, ocos , OPOKE• 0 0$ , etc,, the n e nter GOTO 60500 as a direct 
command. I f wou wi s h to be ab le t o find a ll refer e nces to a var iable o 
for e xamPle, EX, it i s necessary to have it e nclosed by spaces ever~
where it is u sed in the Pro~ram, a nd also ir1 the dumm ~ irl s tructi or1 at O. 
Otherwi se ~ou will h ave too man~ 'fa l se-a l arms.• 

SYM- F' HYSI S 0-9 

SY H BAS IC RE NUMB ER / FIND 

60000 
60010 
60020 
60030 
600 40 
60050 
60060 
60070 
60080 
60090 
60100 
60 110 
60 120 
60 130 

CLEAR:INPU T 'S t a rt, SteP! ' ;M 1,IN !PRINTIPRINTIREM RESEQ 8 /5/79 
T= OI DIMVZ199), WZl99l !GOSUB60160:FORR=1T0 1E3 1GOSUB602 10 
IFGTHENGOSUB6009 01NEXTR 
GOSUB6 0 160! FO RR =1T01E31N=INT I M/2 56l!POKEA - 1•M- N*256 
POKEA•NIV=L IG OS UB60070 1WZIJl=MIGOSUB601701IFGT HENN EXTR 
GOSUB601601FORR=1T01E31GOSUB602 101IFGTHENGOSUB60110 1NEXTR 
PRINT'F ini s hed 'IEND ~ . 
J =OI IFT <>OTHENFORJ =1 TDT I IFVZIJl<>VTH EN NEXTJIJ=O 
RETURN 
I FV <>OTHEN GOSUB600701 IFJ=OTHENT=T+11VZITl =V 
RETUl~N 

GOSUB60070!IFJ=OTHENRETURN 

.. . • .• 
~' \ ,.. 

W=WZ IJllIFW=OT HENPRINT'I nse r t ??? ? in line'iLIRETURN 
FORD=ATOBt1STEP-l l X=I NTIW / 101 1Y=W- 10*Xt48 ! IF W=O THENY =32 

60140 POKED,YI W=XI NEXTDIIF W• OTHENRETURN 
60 15 0 PR INT"I nsert'; WZI J )1'in line' ;L:RETURN 
60160 F=513! M=M1 - IN 
60 170 A=FI M=M+IN 
60180 F=PEEKIA>+PEEKIAt1l* 2561L=PEEKIAt2 1+PEEKIAt31*256 1A=At3 1G =L<6E4 
60185 F'RINT I ... ol3 
60 190 RETURN 
60200 S=O 
60210 V=OI A=At11B=A : C= PEEK I Al :IFC=OTHENGOSUB601 701 0NG t2GOT0602 10o60190 
60220 IFC<> 136ANDC<> 140ANDC <> 161 AN DC<> SGOT060200 
60230 A=Atl!C =PEEKIAl - 48:IFC= - 16GOT0602 30 
60240 IFC>=O ANDC <=9 THENV=V•lo+c:GOT060230 
60250 S=441A=A- 1 1RE TURN 
60500 A=5 13!X=PEEKl517l:REM FIND 4/6/ 79 
605 10 FORK=At 4TOA t 83 
60520 P=PEEK(Kl!IFP=X TH ENGOSUB60570 
60530 IFP<> OTHEN NEXTK 
60 5 40 A=PEEKI Al +PEEKIA t1l*256 1Z=PEEKIAt 2 l+PE EK IAt3l*256 
60550 IFA<>O ANDZ<6E4THEN60 5 10 
60560 PRINT'Fini shed 'IEND 
60570 FORL=1TOBOIY=PEEK1517tLl!IFY<: OTHEN60590 
60580 PRINTZ IRETURN 
60590 IFY =PEEKIK+LITHENNEXTL 
60600 RETURN 

PER IODI CAL RECOMMENDATIONS! 

_, 

Here are s ome Periodicals wh ich will be esPeciallw helpful to SYMMERSI 

MICRO-The Masazine of the APPLE, KIM, PET a nd OTHER 6502 Swstemsi P.O. 
Box 6502, Chelmsfordo MA 0 1824 . Month l w• $15 .00 Per wea r / 12 
i ssues. 
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HEX PHOCRAM Yfil!ill. PROGRAM 

Did you ever find a handy program in a newsletter or ciagat.ine, 

key it in, and wonder how may keying mistakes You are going to 
have to fi nd? I purchased the hex dump version· of Tom Pittman's 

•rnrt BASIC•, and was f aced with over JK of code to ent!!r• and no 
cheek digits to tell 111e if I got it in right. 1 decided to borrow 

8 technique used in znost data entry shops and verify the code by 

keying the same thing twic e . The theory is that if you key the 

same thing tw ice , chances are that you won't make the same mis ... 

take twice in the seine place. The theory works. I entered TINY 
in,verified it (catching a half doun mistakes) and it worked. 

The proc••• doeen•t take twice a• long to do, aince )'OU can 10 
a 11 ttle faster because you know that mistakes will be caught 

later. 
The program l ogic is relatively .simple. It displays the starting 

address on a line, and accepts input for the nuaber of bytes 

specified at $02, •1 thout displaying them first. The value 
entered h compared to the existing data, and if th~y are equal 

the current addrus is i ncrement, and either anothe r byte is 
accepted, or a new line is s tarted . The only tricky parts coir.e 

if a non-hex digit is entered, or the two values don't match. 
If t~e non-hex character is a carriage ret~rn, IHBl'TE sets the 
equal flag, and t he prograra starts over on a new lh:. This is 
handy if your listing happens to have unequal length lines for 

some r eason . If the non-hex wasn't a carriage r eturn , then it 

was just a typo, and the program outputs one or two backspaces 

depending upon whether the first or second character waa the 
non-hex , The puts the cursor back to the start o f th• entry for 

that byte. 

When the input byte and the ex is tin« byte don't match, there • 
really i s no way tor the progra• to tnow which ls the cmrrect 

one. The solution is the beep the beeper, tell you what the 
exist!"!: value la, and accept a replaceaent value fro• the ter

alnal, Th• existing value ie displayed to help ruoln the 
difference, in case you are off a column or row i n you lhting. 
The curs\)r is also backspaced so that all the keying occurs in 

the sa•e place on the screen. Thia keeps the screen looking like 

the Usting. Ir any non-hex character is entered as part of the 

replacement byte, the program figures you and/or it are confused, 

and a tarts over on the sue byte. 

If you don• t have a CRT that responds to t he backspace character, 

you uy want to NOP most of the code that does the ba~Ji:spaclng. 

I woW.d suggest that you a i least' output some sort of character 

so that you can look back and see what happened. 

Operat ion of th~ program l s simple . Locatio~s $00 and $01 are 
used to contaln the current address of the program that is being 
verified. Do an SD corrmand to s tore the starting addresa there, 

and start the ve r ify progru. It is completely relocatable , so 

it can be put aost anywhere that the program to be verified 
isn't. As I mentioned earlier, location $02 contains \he nW1ber 

of bytes input before a new line la started, The purpose of the 
new line is to display a reference addreH so you can check 

•here you are at ln the llatin& . 

't· ., 
"'' ,. 

• 
~ .. 

s lJ, .... 
L~C 

0 L·n0 
CQ~D 

u u n~ 

Gl.! 0" 
u OC' 0 

ccn• 00or 
L: 1./J !=' 
0 01? 
Gl: 1 ~ 
CG17 
l: 0 1 ~ 
OLH 
Uu1 D 
0 02'.I 
002' 

u(J?< 
00?7 
uc2 0 
OJ? D 
UU?~ 
003 0 
oo ~ · 
GL'f 
00 3R 
GO~P 
oo • r 
OU4 1J 
004' 
OOH 
OQ4Q 

OL4A 
OL4r 
OLH 
Du S C 
o o < 1 
OU5 3 

~1r 9 
eZF4 
.l 2Fl 
o.54 2 
8 ~4[ d 7? 
<H4 7 
El<D 

LO'. 

1:>'17Z 
!S.)H 
a oon 
CiU1 2 
O GO~ 
8 10 9 
DOD': 
OCH 
0(117 
82FI 
OA t~ 7 
o2f I. 
LOO? 
8 .)4? 
.ic,2< 

(;f 

v~ .1 < iJ V 7'0 

----n&JF. Cl- - --

re 0 2 
1 u 

?G 4l: ~3 
j6 n1 
~5 - ~ -" 2 0 F4 R2 ,0 '1 2 

?. u 4 (. f3 
2 (j 09 ~1 
c;o 0" ru CA 
I > C' o 
~o n3 
2G '· 7 c •. 
?L 47 ·'A 
Ol.i FL 

~ L QO 
D1 no 
r.[J 1F 
?O 7(. a,· 
A'J Lld 
zu bl d• 
20 47 8A 
F 1 QO 
?CJ FA 8 L 
~~ nc 
(0 47 3 A 
?.O 47 8A 
Zu r, 81 

~~ CF 
r:o 

fo ro 
110 02 
l'..:i (l1 
CA 
FO ~ u 
~o RA 

PA 3 c:; L-ER~O R5= 
----'lB.iECT- - - -
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Sl~ T 

r.ourJ7 NE~LI NE 
OOUD~ 
OOlJlj<; 
11('L 1 () 
CUtJ11 

')001' (, fTL OrJD 
000 1 4 uE TCn~ 
0Lu 15 
C0016 N'lTHtX 
0Lu1 7 
C·Ou 1 ° 
l)J tJ1 c 
110 !.J?'J 
000'?1 

GUun T\/'lHt x 
0Ju'4 
nu0'5 
'lC.ll 2 ~ 
C0U'7 
nuo ~ .. ~ 
0JG'9 
C· Du 30 
r: oo 1 1 
OuuV 
r (j(J' ·~ 
1) 0034 
000''0 
CiUJ~6 
%[)37 

IJOG39 NE'XT(JNf 
OOJ 40 
f'OU ~ 1 
[.JOI.? 
Ou U 4) 
rD044 

H E 

J)R 
LOX 
LCA 
JSR 
LOX 

J5R 
JSR 
ecc 
BEQ 
LO A 
B VC 
J SR 
JSR 
B~t 

LOY 
CMF 
BFfJ 
JSi< 
LOA 
J SR 
J SR 
LIH 
JSR 
LD A 
JSR 
JSR 
JSR 
BCS 
ST A 

me 
B~ £ 
INC 
DEX 
~E O 
BNE 

SUAM II VERSION 

pqQGRAM VEi<IFY PROGRAM 

2 , POD 
1'16 

CRlf 
CuRAC+ 1 
CURA 0 
OuTXAtl 
Pl:RL!NE 

SP~Ct 
I ~R YT!: 
hOHD 
ht~ LINE 
H0 8 
••5 
OJTCnil 
OUT(HR 
ui:TCHf, 

liO 
CCU OA[JlJY 
NU TON E 
Btf~ 
nso a 
OJTCHR 
OuHHR 
CCUPAIJ)JY 
;;uTe YT 
USO ' 
OuEhi< 
uUTCHR 
I NA YTE 
1'JTHl:X 
<CURAO) ,y 

CUR AO 
••4 
Cu~· AD+ 1 

"'EWLJNE 
(,~ TLOOP 

CU RRENT ADDRES S AREA 
BYTES PER LINE 

S fAqT OF A NtJ LINE 
GtT CURRENT ADDqE SS 

AND OUTPUT IT 
SE T u OF BYTES/Ll~E 

LEADING SPACE OF READABILITY 
.;£ T 2 HEX Gl~JT S = 1 bYTE 
~R A N CH IF BOTH WtRE H£X 
CIR MEANS HE •ANTS TO START NEW LINE 
l:LSE MOVE cuq SOR 8ACK 
ON LY iJNCt IF 13T t..IGIT iiAS NON-HEX 
TWICE JF IT WAS THE SECOND Olb!T 

uNCO~D JTJONAL - GE T ANOTH~R TRY 

SE T 1 Y1 Til ZE"O 
COMPARE INPUT AGA!N 5T EXJ ~ TING 
t:QU~L I ~ SUPE:l 
tl5E BEEP TH E BEt:f Eq FR ('~ J E 
ANO BACKUP 2 PLACtS 

GE T EXl5TJN G vALUI: 
uuTPUT IT AS HEX VALUES 
HERE WE GO 8ACKI~b UP AGAIN 
SO HE WILL OVERTYPE 

N~ W bE T THE CORRECT VALUI: 
CONFUSED -- STAPT THI S eYTE AGAIN 
D THER~ISE STD~E THE RIGHT ~JLuE 

6uMP C~RRENT ADDRESS 

CuUNT THE BYT ES D~ Tr.IS LINF 
.> TART NEW LJ r.E IF DONE 
ELSE GO GET ~E XT SYTt INPUT 

00u46 
(100 !, 7 
f)Ql.)4' 
osu49 
l' u5D 
noos1 
QOOV 
OOJ<;' 
C'UU" 1

1 

OOG5' 
Cull DO 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 5Yr:-1 ~YSH'1 1101'1 fOR ADDRESS RtFFRENCES • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~~~~!~ ~38 ~~~~~ b~~~0T 2 xH~XAUl~'rsH~~ 8~~1f~TE 
OU TcYT EOIJ $o2fA JU TPUT A AS 2 HEX DIGITS 
J 0 AC I: Eau $0362 OUP UT ONE SPACE 
LRL F F~U $0360 OUTPUT CARRIA6F RETURN I LINE FEED 
bEFF Eau $6Y7(. E!EEP THE ONBuARD BEEPt.R 
uU TC hP EOu S.>A67. OU TPUT A AS ASCII CHA RACTER 

ST~ T ··················~······ ······ ········ ································ SYM9uL TAoLE fRINT 

0[JQ54 oEEP 
(JO () <~ l~LF 
'10:J04 CURA!J 
OGl.11 4 (,f'TCHP 
00013 U'TLQOD 
00049 JNBYTE 
OOJO? Nf WLJ "IE 
['(JiJ39 NEX TO ~c 
0Gu16 ,,OTHtX 
C'OU51 OUTEi YT 
O u(J~< OU TCHq 
'JQOS!J GUTXAH 
000 0 5 f-ERLJ"IE 
00u5' SP AC E 
OlJCJ?o TWOHE X 

•••••• •• •• HEX PRuGR AM ~EklFY PR O.;R AM ••••••••••••••• 
11,oouoooo21olD4Do3A6u1ASOD'tJF482A602;D42o320u9910700 
11srG15 900 EFOtAA Y0850 u3 ?04 78 AL047 8 AODEOA00001[JOFOu9Ab 
J1 500t A1F207(.o 9A~0~204 78A2047 8 AB10020FA82A90~l0470771 
~1i88~ r;! ~~5~ ciA20D9~ 1B0CF Y 10uE600u002E601CAFOBDDOOB32 

The above Pro~ rarn contributed b~ Nicholas J. Vrtisr 
5863 F'inetree S .E . 1 Kentwood1 MI 49508 (se lf 
addressed stamp ed envelope with a ll correspondenc e) . 
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DISASSEMBLER 

To use DI SASSEMBLER enter SA L a nd 
SAH of the P ro9ram to be disassem 
bled at $FO, $Fl. At $F2 e nte r 
!~3F for 66 line/Pase Printins t er
mi rrals , or $16 for 24 li ne/screen 
CR T te rmin a l s. S t a r t D1SASSEMBLER 
at $2000. After each halt• r~
sta r t with a G a nd RETURN, To r e 
locate the Prosram a whol e number 
of Pa~es chanse 1 J nl ~ t he hi ~ J1 order 
a ddresses 20 and 2 1 t o t he new Pase 
11umbers. The ext r a AAs a re m erel~ 

~;;Pace fillers. 

Thi s ve rsi o n of DISASSEMBLER fo r the 
!3YM is based lJPO n the KIM version in 
6502 USER NOTES i14, Pa9e 4, by Bob 
Kurt z and E r ic Rehnke, wh ich in turn 
was based uPor1 a n earlier ve rsion by 
!3 teve Wozn ia k and Allen Baum, Pub 
li s hed in Doctor Dobbs' Jou rnal• 
SePt 1976. f'a9e zero addresses do 
not confli c t with SYM BASIC. 

.M FO 
OOF0, 24,00 
OOF1o 2 1o20 
OOF2,FFo 
.G 2000 

~!000··-

2 003--
2006-
2008·-
200A -
200 D--
2010·-
20 12·-
20 14·-
2016-
:w18-
20 1A--
20 1D-
20 1F"-
2020-
2021 -
2023--
2024-
2026-
:w:>B--

20 06 20 
20 35 BO 
A5 F2 
B5 FB 
20 1A 20 
20 F5 20 
B5 FO 
84 Fl 
C6 F8 
DO F2 
FO E9 
20 DB 20 
Al FO 
AB 
4A 
90 OB 
4A 
BO 1 '7 
C9 22 
FO 

JSE: 
J SR 
LDA 
STA 
JSR 
J SR 
STA 
STY 
DEC 
BNE 
BEG 
J SR 
LDA 
TAY 
LSF; 
BCC 
L SR 
BCS 
CMF' 
BEQ 

~ ... 

" ... 

2006 
B035 
F2 
FB 
2 01A 
20F5 
FO 
Fl 
F8 
200A 
200 3 
20DB 
<FO,X) 

A 
202E 
A 
203 D 
:122 
203D 
$0 '7 

202C --
202E -
202F -
2030 -
~!03:l-

2035-
2036-
203'7 .. -
203B -
2039-
203B -
203D --
203F -
2041 -
2042 -
2045 -
2047-
2049 -
204B-
204C
;rn4E--
204F-
2050-
2052·-
2054-
2056--
2057-
2059--
205A -
205B -
205D--
205E-
2060-
206 1·-
2062·-
2064-
2065-
206 7--
206A-
206C--
206F--
2071-
20'72 -
2074 -
2076·-
207B-
207A-: 
207l~ -
207 C--
207 F--
2081 --
2084-
:rnB6-
:mas-

09 80 O l~A 

4 A L ~>R 

AA TAX 
BD 2 2 2 1 LDA 
BO 04 BCS 
4A LSI~ 
4A LSR 
4A L S I~ 

4A LSR 
29 OF AND 
DO 04 BNE 
AO BO LDY 
A9 0 0 LDA 
AA TAX 
BD 66 21 LDA 
85 F3 STA 
29 03 AND 
B5 F4 STA 
9B TYA 
29 BF AN D 
AA TAX 
98 TYA 
AO 03 LDY 
EO BA Cf'X 
FO OB BEQ 
4A LSR 
90 OB BCC 
4A L.Sf1 
4A L.SR 
09 20 ORA 
88 DEY 
DO FA BNE 
CB INY 
88 DEY 
DO F2 BNE 
4B F'HA 
Bl FO LDA 
20 OC 21 , JSR 
A2 01 LDX 
20 EC 20 JSF; 
C4 F4 CF'Y 
CB INY 
90 Fl BCC 
A2 03 LDX 
CO 04 CF'Y 
90 F2 BCC 
6B F' l_A 
AB TAY 
B9 80 21 LDA 
B~:i F5 STA 
B9 CO 2 1 LD A 
B5 F6 STA 
A9 00 LDA 
AO 05 l..DY 
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i80 
A 

2 1 2 2, x 
:w:i9 
A 
~. 

A 
A 
tOF 
2041 
,mo 
iOO 

2 166YX 
F3 
t.03 
F4 

tBF 

'toJ 
iBA 
2061 
A 
2061 
A 
A 
i20 

205A 

2056 

CFO) ,y 

210C 
i01 
20EC 
F4 

2065 
i03 
t04 
206C 

2 180 oY 
F5 
2 1COoY 
F6 
lOO 
i 05 

0-13 

208A·-
20BC·-
20BE·-
20BF-
2 090 --
2092·-
2 094 -
2097 ·
~!0913-
2 09A -
209[1 -
209F -
20Al -
2 0A3 -· 
20A5 -
20A 7--
20A9 -
2 0AB ·-· 
20A D-
20AF -
2 0B2 -
20B3 -
20B5-
2 0E< 7-
:'.!O B9-
20BC-
20BF·-
20C2-
2 0C4-
20C7-
20CB-
20CA-
2 0CB-
20CE-
20CF--
2 0DO -
20D2 ·-

20D3-
20D4 -
20 D7-
20DB -
20DB-
2 0DE -
20EO-
20E2-
20E5-
20E7·-
2 0EA-
20EC-
20EE-
20Fl -
20F2-
20F4-
20F5-

06 F6 
26 F~3 

2A 
BB 
DO FB 
69 3F 
2 0 04 2 1 
CA 
DO EC 
20 EA 20 
A ':> 06 
EO 03 
DO 12 
A4 F4 
FO OE 
A ~5 F3 
C9 EB 
Bl FO 
BO lC 
20 oc 2 1 
BB 
DO F'' 
06 F3 
90 OE 
BD 7 3 21 
20 04 2 1 
BD 79 21 
FO 03 
20 04 2 1 
CA 
DO [15 
60 
20 FB 20 
AA 
EB 
DO 01 
CB 
9B 
20 oc 21 
BA 
4C OC 2 1 
20 4D 133 
A5 Fl 
A6 FO 
20 D4 20 
A9 2D 
20 04 2 1 
A2 03 
A9 20 
20 04 21 
CA 
DO FB 
60 
A5 F4 

ASL 
ROL 
F;OL 
DEY 
BNE 
ADC 
JSR 
DEX 
BNE 
J SR 
LDX 
CPX 
BNE 
LDY 
BEG 
LDA 
CMP 
LDA 
BCS 
J SR 
DEY 
BNE 
ASL 
BCC 
LDA 
J SR 
LDA 
BEQ 
JSR 
DEX 
BNE 
RTS 
J SR 
TAX 
IN X 
BNE 
INY 
TYA 
J SR 
TXA 
J MP 
JSR 
LDA 
LDX 
JSR 
LDA 
J SR 
LD X 
LD A 
J SR 
DEX 
BNE 
RTS 
LD A 

F6 
F~5 

A 

20BA 
i3F 
2 104 

2 086 
20EA 
't06 

2 085 
F4 
20B~j 

F3 
'tEB 
<FO),y 
20CB 
210C 

20A7 
F3 
20C7 
2173,X 
~~104 

2 179 , X 
20C7 
2 104 

209F 

20F8 

20[13 

210C 

2 10C 
B34[1 
Fl 
FO 
20D4 
t2D 
2 104 
i03 
i20 
2 104 

20EC 

F 4 

2 0F7-
20F.8-
20FA·-
20FB-
20FI"·-
20FE--
2l.00-
2102--
2 10:3 ·-
2104-
2 106-
2 109 ·-
2 10B·
~!10C .. -
2 10E .. -
2 11 1-
2113-
21l.6-
2118--
2 11 9 -
21 1A -
211B-

3B 
A4 Fl 
AA 
10 01 
BB 
65 FO 
90 0 1 
CB 
60 
B4 F7 
20 4 7 BA 
A4 F7 
60 
B4 F7 
20 FA B2 
A4 F7 
20 3C BB 
'10 01 
00 
60 
AA 
AA 

SEC 
LDY 
TAX 
BF'L 
DEY 
ADC 
BCC 
INY 
HTS 
STY 
,JSF\ 
LDY 
RTS 
STY 
JSR 
LDY 
Jf~H 

BCC 
BRK 
RTS 
TAX 
TAX 

211C- AA TAX 
2 11[1- AA TA X 
2 11 E- AA TAX 
211F - AA TAX 

20FE 

FO 
2 103 

F7 
BA4 7 
1'"7 

F7 
B2FA 
F7 
BB3C 
2 11 (~ 

2120 AA AA 40 02 45 03 DO OB,B6 
2128 40 09 30 22 45 33 DO OB,Al 
2130 4 0 09 40 02 4 5 33 DO OB,7C 
2 138 40 09 4 0 02 45 B3 DO 08,D7 
21 40 4 0 0 9 oo 22 44 33 no Bc , 15 
2 148 44 00 11 2 2 44 33 DO BC,5F 
2150 44 9A :LO 22 44 33 DO OB . BE 
2 158 40 09 10 22 44 33 DO OB.SB 
2 160 40 09 62 1 3 7B A9 00 21,BB 
2 168 01 02 00 BO 59 4D 11 12•D4 
2 17 0 06 4A 05 lD 2C 29 2C 23,EA 
217B 2B 41 59 00 5B 00 00 00,04 
2 1BO lC BA lC 23 5D BB lB Al,BD 
2 1B8 9 D BA l D 23 9[1 BB 1D AloDA 
2 190 00 29 19 AE 69 AB 19 23 ,1 7 
2 198 2 4 53 lB 23 24 53 19 Al,FD 
21AO 00 lA 5B 5B A5 69 24 2 4, 23 
21A8 AE AE AB AD 29 00 7C 00 079 
21BO 15 9C 6D 9C A5 69 29 53oBD 
21BB B4 13 34 11 A5 69 23 A0o6A 
2 1CO DB 6 2 5A 4B 26 62 94 BB ,EA 
2 1C8 54 44 CB 5 4 6B 44 EB 94 ,C6 
2 1DO 00 B4 OB B4 7 4 B4 28 6E,C4 
21DB 74 F4 CC 4A 72 F2 A4 BA,D4 
2 1EO 00 AA A2 A2 74 74 74 72 ,90 
2 1EB 44 6B B2 32 B2 00 22 OO ,F4 
21FO 1A lA 26 26 72 72 BB CB,AB 
21FB C4 CA 26 4B 44 44 A2 CB,96 
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RECORDER NOTES: 

S UPERMON Version 2 Co n a ROM chiP ma rked 02-0012-B> seems to h ave so l ve d 
mos t of our recorder Problem s . Three of us local SYMMERS can now ex 
change P ros rams on ca s sette with no Problems, other thar1 Perhap s a minor 
a d ~Ju stment of the vol•Jrne control. With the e;{chanse ROM comes a se t of 
three resistors' a capaci tor and a J umper wire to uPSrade our SY MS to 
t he current Prod•Jc t ion model. Haven' t Yet installed m~ sets, but two of 
t he SYMMER S have; thew tell me thew can n ow read others ' cassettes with 
o~t even a vol•Jme con trol adJustment. This increased read b ack reliabil
it.~ w;ill make it rea ll ~ feasible to distribute SYM software on cassette. 
!more about this below. ) 

Have not we t tri ed the co rrected KIM format, even though I also have a 
KIM . Because of earlier P robl e ms with the KIM format I transferred m ~ 
ear l ier software f r o m KI M to SYM via a borrowed ASR 33 TTY using Punch
ed paper tape <ugh!). It i s still not Possible to read KIM tapes which 
record over IFE, IFF because thi s destrows the c urrent val ue of BUFADL1 
BUF~DH. Readin~ in over the s tack area is no Problem, however, 1Jnless 
~ou need the d ata s tored there. 

When we beg in to distribute software on casset t e a nother feature of 
SUPERMON Version 2 wi ll be verw helpful. Ins tead of dead leader, SYl.l 
generates 6 seconds of SYNCH, wh ich can be increased UP to over 6 min 
utes ( ! ) • This will Provide Plent ~ of t ime to adJust vol um e controls. 
I would Prefer to distribute softw are in t he high sPeed format. reserv
ing the slower KIM format for exchange with AIM and KIM swstems. With 
m~ KIM, 1 HYPertape • was u sed exclusively; SYM wi ll not accept these 
tapes' of cou r se . Since there is no w an easy way <see Pase 6> to convert 
the game Programs from the 'F irst Book of KIM' for SYM use1 I will r e
ac tiva te mY old KI M, re - record the sa me s i n KIM format and e n ter them 
into SYM, make the mods and r e-enJow them. 

And now a couple of hints! It's k i nd of reassurins to mo nitor the tape 
read visuall~ or aurall~ , especial!~ if ~ou a re havin s tape read Pro
lems. A scope can be •J se d at the Exte n sion Connecto r' E-x, but it is 
f ar s imPler to Permanentlw connect a transistor radio earphone across 
APPiication Connector Pins A-L and A-1 and lis ten. 

Had an extra earPhone1 so I Plugged it into t he earphone Jack of the 
write recorder. Now I can monitor both 52 a nd L2 (or SAVE and LOAD• as 
thew are cal led in BASIC1 or PUT and GET1 as thew are called in RAEi bw 
ear. It 's reassur i ng to hea r the .data go bw. I have learned to recog 
n ize manw Programs bw their sound. I use blocks of AA1 rather than 00 
or EA to fi ll unuse d memorw areas. This was origina ll y done so I could 
more e asil~ loc a te unused areas with a Verif~; it also turns 01Jt that 
AA has a more mu s ical sound! 

If ~ou are using two recorder$' one for read and one for write ( wh ich 
wo r ks beau tifully wi th RAEi, beware of ground loops ' I a m using a si ngle 
AC adaptor to Power both recorders1 so thew are e ffecti ve lw gro unded to-
geher at the a d aPtor. Until the ground lead from the Audio In Jack a t 
the re ad recorder was disconn ected, the ground looP huffi made operation 
impossible. YoL1 ma ~ h ave s imilar Prob lem s with a si nsle r ecorder wh e n 
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both the rec1Jrd and Playback Jacks a re connected si multaneo1JslY. If 
50, tr~ removir's the Sround lead to the Pla~back Jack. 

The 1ncst cos t effective recorder we have found is the Sanyo Recorder' 
Mo del 1530A. It lists for under $25.oo , and everw few months our two 
local super dru~s tores have them 0 11 sa le for under $20.00. We h ave 6 
of them in u se h ere a nd Plan to get man~ more. 

We were curi0u s to see if SY M would accep t second ~eneration tapes, 
d1Jped from or~re r ecord e T' to anothe r, so we bou g ht a Radio Shack at ten ·
u ating Patch cord (42-2 152> to ma k e t11e tes ts. Results were excellent ; 
SYM read the duped tapes as easily as origi n als, with onlY o ne stiPula
tion . Becaus e of the comm o n AC a daPtor Pro blem mentioned above Ion the 
scope it was observed that e ac h recorde r reflected a saw·toot h waveform 
back into tt1e Po wer s u pp}y), it was necessa r ~ to r un 011e recorder on 
its internal batteries. Hence , e i the r use separate AC adaptors o r mod ·
if~ the attenu a tins Pa t ch cord to eli minat e the srou nd connection to 
the read .Jack . Th e reason for this expe riment was to check out the 
feasibi lit~ of ~1 ass P roduction of SYM taPes b~ audio means. Of course, 
for low volume P roduction it is verw si mPle t o write a s hort Program 
usi n g .E <E xecute) to ma ke mul tiP l e d umps directlw from SYM in both 
.s2 arld . Sl for mats on tapes for distributi on. 

QUESTIONS FROM THE EDI TOR ???? 

We have Published the Program DIRECTORY in three formats - s ource code 
CRAE), disassembled for m, a rl d obJect code with c he ck s um , so that ~ou 
<a n d we > could comp are the amount of space reuuired to Publish each fcir -
mat. Whil e the source code i s the most u sefu l form, it does tak e lot s 
of space compared to the obJect code. It looks like in t h e ver~ near 
f utu re <like ne;<t iss u e, in fact> we will 11ave 1hor e pr 1J~ra1h s to Publi sh 
tha n we will have room for. Orie a n s wer, th e expensive cJ11 e, is to S1J 
far more PaSes. The wors t answer is to Print or1l~ obJect cod e . M~ a wn 
feeling is to Publish the disassembled form' wher eve 1• Poss ib l e, to set 
more ProSrams in , si nce the di sassembled form is mu ch n1or e hel pf1Jl f(Jr 
relocation Purposes than is the obJect code. Of c ourse :if ~ OtJ have t11e 
disassembler availab leC~ou should, beca u se it's Published in this isstJe) 
we cou ld save space b~ Printins on l ~ obJec t code. You cou l d then enter 
a nd disassemble1 then use Butterfie ld 's RELO CA TE from FBOK Cor modifw b w 
'hand') , and SY M's Block Move to get the Program where wou want it. So 
we ask ~au the followi n g auestions! Would You P r efer mo T'e p rosrams, bu ·t 
in disassembled format or full source code at the exPen se of fe wer Pro
Srams? Woul d ~ou wa nt to Purchase at a fi xed Price per Pa~e, full 
source listinss for se lected Pro~rams? Would ~ou wa n·t to Purchase (~our 

cassette or mine) source code IRAE format) or obJect code on tape? 
! When RAE is more wide lw available source code will be the first class 
wa~ to so.> What would ~ou be willins to Pa~ for Prosrams on paper (per 
Pase>? For a readable cassette? Wo uld ~ou Prefer a monthl~? Please let 
us hear fr o m You and give u s ~our i nPut. 
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A USEFUL EXTENSION FOR SYM BASIC 

·rhe followin s Prosrarn is a n e><tension of a n original Prosra rn due to 
Carl Moser, b~ Thomas Gett~s, 535 W. 12th. St., Chicer CA 95926, a nd 
<~orresPondenc e a nd auest i o n s s hould be direc ted to him (se lf-ad d ressed 
s t amp ed envelope, Please) . Mr. Mo s er SUPP li ed the o ri gina l Pros ram 
a nd other ideas in Per s onal c orrespondence a nd tel e phon e conversation s . 
"Thanks to th e insights which" h e p r ovidedr we have been a ble to extend 
!3YM BASIC in numerous wa ~s~ including APPEND, DEL.ETE, •na n1 ed• file s 
etc . The idea of providins an inPut line buffer to BASIC can obviou s 
:L~ be e ~<tended to a f~Jl l Pase buffer for ~. o r e e l a borate e ditins~ As 
an e:<ten s ion to APPEND 0 1 · ~ e can Pas s BAS IC Prosrams ·t o RAE f<J r editing , 
including re!iea uenc in~' co mffi e n tir1 ~' etc . , a nd to SYM BASIC for ~ xec ~J ·

·tion. The I /O vect(Jring c~aPabi li tY :i:1 SIJPERMON is a very po we1· f ~Jl 

tool for these kind s of tasks t 

A TERMINAL CONTROL PATCH FOR SYM BAStC 

The terminal control Pa tch is intended t o be used with the 
SYM ROM BASI C and a CRT - tYPe termina l1 Prov id i ng u pgraded line 
editinS features a nd other conveniences , s uch as automaticall~ 
linking the trigonometri c Package to BASIC and a ll owi n g for a n 
easy exit to the SYM monitor. 

Deleting single c harac ters with t he rubout <or delete) key 
makes for a very unreadabl ~ di sP l ay; u s ing the •@• c haracter to 
<~ancel a l ine i s unc onvent ional and thus h a rd to remembe r, and 
exiting to SUPERMON with X=USRC&'8035 '10I is i mpossib l e' Th ese 
aspects ~ive on e the impress ion of Poor aualit~ softwa r e, when 
actually the SYM BASIC i s of high aua lity, Such considerations 
motivated the des ign of the terminal control Patch to el im inate 
·this illus ion by imProving the man-m ach ine interface . 

Control Functions 

CONTROL C 

CONTROL H 

CONTROL X 

Exit to the SYM monitor. Return 
to BASIC via the monitor G command. 

Delete the Previous c haracter. The 
c haracter is erased from the screen t 

Cancel the c urrent line. The entire 
line will be removed from the sc reen t 

Addit i ona l Features 

*Casset te SAVE/LOAD function s remai n oPerational 
after exiting and re -en teri ng BASIC. 
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*Autom a ti c li nkage to the tri gonometric Package, 

*The 1hem or~ s i ze d e f a ult is u se r defined. 

*Erlables lower case inPut to BASIC. 

*Hex strings can b e specif ied with a •s•. 

HOW TO USE THE TERMINAL CONTROL PATCH 

Enter t he ob~ect code from the listing Provided. In order 
·to relocate thi s code ~au need onl Y chanse the addresses found 
in the mac r o e>:Pan s ions. The code is loca ted so tl1a t the triS 
pac ka~e exact ly fits behind it COEC7-0FFF, assumins ~ou have 4K 
of memo ry on Yo ur SYMI. 

Cold s tart BASIC vi a the mo11itor co mm a nd •G ODE0 1
• If you 

enter a c a r riase return in re spon se to the •MEMORY S IZE• auerY 
tt1en t ~1 e r1u mbe rs (in ASC II> in memorY locations OEC1-0EC5 will 
b e passed to BASIC. Thi s is to Provide space for the termin a l 
patch a uto mat i ca lly, If yo u shou l d hit the RESET key for some 
reason' warm s t a rt BASIC via the moni tor comm a nd •G 0£94•. 

ASSEMBLE LIST 

00 10 .BA $0DEO 
0020 
0030 ;**************************************************** 
0040 ;* * 
0050 ;* TERMINAL CONTROL PATCH FOR THE SYM-1 BASIC * 
0060 ;* * 
0070 ;* COPYR IGHT 1979 BY C. MOSER * 
0080 ;* ALL RIGHTS RESERVED * 
0090 ;* * 
0100 ;**************************************************** 
0 110 
0120 
0130 
0140 
0150 
0160 
0170 
0180 

;FUNCTIONS 
;--------·-

CTRL C 
CTRL H 
CTRL X 

0190 ;EXTRAS 
0200 ;------
0210 

GO TO SYM MONITOR 
DELETE LAST CHARACTER 
DELETE CURRENT LINE 

PATCHES IN THE TRIG PACKAGE 
MEMORY SIZE DEFAULT IS USER CHOSEN 
ALLOWS LOWER CASE INPUT TO SYM BASIC 

0220 
0230 
0240 
0250 
0260 
027 0 
0280 

ALLOWS HEX STRINGS TO BE DESIGNATED WITH A '$' 
CASSETTE OPERATIONS WORK AFTER EXIT AND RE-ENTER 

;**************************************************** 
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ODEO- 20 B6 BB 
ODE3- A9 00 
ODE5- BD BF OE 

ODF2- 4C 00 CO 
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ODFF- 20 44 OE 
OE02-- CO 01 
OE04- DO OC 
OE06- BB 
OE07- B9 Cl OE 
OEOA- 99 35 01 
OEOD- CB 
OEOE - CO 06 
OE10- 90 F5 

OE1C- 6B 
OEHi- 6B 
OE1E- lB 
OElF- 90 OA 

0310 
0320 

DOUBLE STORE MACRO DEFINITION 

0330 I I I [IS .MD 
LDA 
STA 
LDA 
STA 
.ME 

< Dii TA ADflf(S) 
tl,DATA 
ADDRS 
tH,DATA 
ADDRStl 

;PUT DATA IN ADDRS 
0340 
0350 
0360 
0370 
03BO 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
04BO 
0490 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
0570 
05BO 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
06BO 
0690 
0700 
0710 
Ol20 
0730 
0740 
0750 
0760 
0770 
07BO 
0790 
OBOO 
OB10 
OB20 
OB30 
OB40 

ADDRESS DECLARATIONS 

TRIG.PATCH 
BUFFER 
TRIG.START 
BASIC.COU1 
BASIC.WARM 
OUT'JEC 
INVEC 
RESXAF 
INTCHR 
ACCESS 

.DE $00C4 

.DE $0135 
,[IE $3F6B 
.DE $COOO 
.DE $C27E 
.DE $A663 
.DE $A660 
.DE $BA3E 
.DE $8A5B 
,[IE $BB86 

iTRIG PATCH LOCATION 
; INPUT BUFFER 
iENTRY TO TRIG PACKAGE 
iCQL[I START TO BAS-1 
;wARM START TO BAS-1 
;OUTPUT TRANSFER VECTOR 
iINPUT TRANSFER VECTOR 
iRESTORE All BUT A AND F 
;INPUT CHARACTER ROUTINE 
iUNWRITE PROTECT SYS RAM 

BEGIN MAINLINE 

TCP.START JSR ACCESS 
LDA tO 

INITIAL 

LOOP 

TCP 

STA NUMBER iFLAG CRT BUFFER CLEAR 
DS <INITIAL INVEC+l> 
JMP BASIC.COLD 

PATCH IN TRIG PACKAGE AND SET MEMORY 
SIZE DEFAULT TO PROTEC THIS PROGRAM 

DS <TRIG.START TRIG.PATCH! 

JSR GET.LINE iINPUT MEMORY SIZE 
CPY U 
BNE TCP 

; <CR> ONLY? 
iIF NOT, SKIP DEFAULT 
;ELSE USE TABLE VALUES DEY 

LDA 
STA 
INY 
CPY 
BCC 

TABLErY ;GET NEXT CHARACTER 
BUFFER•Y ;PUT IT IN BUFFER 

t6 ;LAST CHARACTER? 
LOOP ;IF NOT, DO NEXT ONE 

[IS <GETCHR INVECtll 
PLA 
PLA 
CLC 
BCC LINEt3 
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OE21 - 6B 
OE22- 68 
OE23 - AD BF OE 
OE26- [10 OB 

OE28·- 20 44 OE 
OE2B- BC BF OE 
OE2E- A9 00 
OE30- BD CO OE 

OE33- AC CO OE 
OE36- B9 35 01 
OE39 - EE CO OE 
OE3C- CE BF OE 
OE3F- C9 OD 
OE41- 4C 3E BA 

OE44- AO 00 
OE46- 20 B9 OE 
OE49- 99 35 01 
OE4C- CB 
OE4D- C9 OD 
OE4F- [10 01 
OE51- 60 

OE52- C9 24 
OE54- DO 12 
OE56- 20 B9 OE 
OE59- C9 22 
OE5B- DO EC 
OE5D- 9'1 35 01 
OE60- A9 26 
OE62- 9'7 34 01 
OE65- CB 
OE66- 10 DE 

OE68- C9 08 
OE6A- DO OA 
OE6C- BB 
OE6D- 88 
OE6E- 30 D4 
OE70- 20 AE OE 
OE73- 18 
OE74- 90 DO 

0870 
0880 
0890 GETCHR 
0900 
0910 
0920 
0930 
0940 
0950 
0960 LINE 
09l0 
0980 
0990 
1000 
1010 
1020 
1030 CHAR 
1040 
1050 
1060 
1070 
lOBO 
1090 
1100 
1110 
1120 
1130 GET .LINE 
1140 LP.GET 
1150 
1160 
1170 
11BO 
1190 
1200 

BASIC CALL FOR CHARACTERS ENTRY POINT 

PLA 
PLA 
LDA NUMBER 
BNE CHAR 

GET A NEW LINE 

JSR GET .LINE 

;CRT BUFFER EMPTY? 
; BRANCH IF NOT 

STY NUMBER ;SAVE t CHARS. INPUTTED 
LDA tO 
STA INDEX iPOINT TO START OF BUFFER 

PASS BASIC NEXT CHARACTER 

LDY INDEX 
LDA BUFFER,Y 
INC INDEX ;UPDATE BUFFER POINTER 
DEC NUMBER ;UPDATE COUNT REMAINING 
CMP l$D 
JMP RESXAF ;RETURN TO BASIC 

GET NE XT LINE, CHECK FOR EDIT 
CONTROL CODES AND HEX STRINGS 

LDY tO 
JSR INPUT ;GET A CHARACTER 
STA BUFFER,Y 
!NY ;UPDATE BUFFER POINTER 
CMP l$D ;rs IT A <CR>? 
BNE HEX.CHECK 
RTS ;rF so. RETURN 

1210 HEX. CHECK CMP t ' $ ;rs IT A $? 
1220 
1230 
1240 
1250 
1260 
1270 
12BO 
1290 
1300 
1310 
1320 ~H.CHECK 
1330 
1340 
1350 
1360 
1370 
13BO 
1390 

BNE ~H.CHECK 

JSR INPUT ;IF so GET NEXT CHARACTER 
CMP t' ' ; IS IT A '? 
BNE LP.GETt3 ;rr NOT, NOT A HEX STRING 
STA BUFFER,Y ;OTHERWISE SAVE ' 
LDA I'& ;BASIC HEX CHA RA CTER 
STA BUFFER-1,y 
INY ;BUMP BUFFER POINTER 
BPL LP.GET ;CONTINUE PROCESSING 

CMP tB ;rs IT A CTRL H? 
BNE ~X.CHECK 

DEY ;IF so BACK UP POINTER 
DEY FOR CTRL H AND CHAR. 
BMI GET. LINE 
JSR SP.BS ;ERASE CHARACTER 
CLC 
BCC LP.GET ;GO GET NEXT CHARACTER 

SYM-PHYSIS 0-20 



OE76 ·- C9 18 
OE7B- DO 09 
OE7A- 88 
OE7B - FO Cl 
OE 7D- 20 A9 OE 
OEBO- 1S 
OE81- 90 F7 

OES3 -- C9 03 
OES5- DO BF 

OE91 - 00 
OE92- EA 
OE93- EA 

OE94 - A9 00 
OE96- SD BF OE 
OE99- 20 S6 SB 

OEA6- 4C 7E C2 

OEA9- A9 OS 
OEAB - 20 63 A6 

OEAE- A9 20 
OEBO- 20 63 A6 
OEB3- A9 OS 
OEB5 - 20 63 A6 
OEBS- 60 

OEB9- 20 58 SA 
OEBC- 29 7F 
OEBE- 60 

OEBF -
OECO -
OECl - 30 33 35 
OEC4 -- 35 32 
OEC6- OD 

1410 - x , CHECK 
1420 

CMP l$1S 
BNE -c .CHECK 

; IS IT A CTRL X" 

1430 CLEAR.LINE 
1440 

DEY 
BEQ 
JSR 
CLC 
BCC 

GET .LINE 
BS . SP .BS 

;REMOVE LINE FROM SCREEN 

1450 
1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1560 
1570 
15SO 
1590 
1600 
1610 
1620 
1630 
1640 
1650 
1660 
1670 
16SO 
1690 
1700 
1710 
1720 
1730 
1740 
1?50 

··· c.CHECK 

-c.ENTRY 

.-

BS.SP.BS 

SP.BS 

1760 INPUT 
1770 
1780 
1790 
lSOO 
1810 
1820 
1830 NUMBER 
1840 INDEX 
1850 TABLE 

1S60 
1870 
lSSO END .PGM 

CLEAR .LINE 

CMP 13 
BNE LP .GET 
DS C INTCHR 
BRK 
NOP 
NOP 

;rs IT A CTRL C? 
IIF NOT, CON TINUE INPUT 

INVECtl > 
;rF SO, RESET INVEC 

AND BR EA K TO MON ITOR 

ENTRY POINT AFTER A CTRL C 

LDA 10 
ST A NUMBER 
JSR ACCESS 

IFLAG CRT BUFFER EMPTY 

DS <GETCHR INVECtl) 
JMP BASIC .WARM 

TCP SUPPORT ROUTINES 

LDA 1 8 IPRINT SPACErBKSPACErSPACE 
·JSR OUTVEC 

LDA *' IOUTPUT BACKSPACE, SPACE 
JSR OUTVEC 
LDA ts 
JSR OUTVEC 
RTS 

JSR INTCHR IINPUT A CHARACTER 
AND U7F 
RTS 

STORAGE AND DATA DECLARATIONS 

.DS 

.DS 1 

.BY ' 03552' 

• BY 1:3 

.EN 

IND. OF CHA RS. IN BUFFER 
IINDEX INTO BUFFER 
;MEMORY SI ZE DEFAULT DATA 

iCARRIAGE RET URN 

(several null lines were deleted to save space) 
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LABEL FILE! [ / 

/ TRIG.PATCH=OOC4 
/ BASIC.COLD=COO O 
/ INVEC=A6 60 
/ ACCES S=SB86 
ADDRS=A661 
TCP=OE1 2 
CHAR =OE33 
HE X.CHECK=OE52 
CLE AR. LINE=OE7A 
BS.SP.BS=O EA9 
NUMBER,=OEBF 
END.PGM=OEC7 
//0000 rO EC7rOEC 7 

EXTERNAL J 

/B LJ FFER=OLl5 
/BASIC .WARM=C27E 
/RESXAF=SA3E 
TCP.START=ODEO 
IN ITI AL=ODF5 
GETCHR=OE21 
GET. L.INE=OE44 
- H.CHECK=OE68 
- c.CHECK=OE83 
SP.BS=OEAE 
INDEX=OECO 

SUPERMON Ver s ion 2 CSYl. 1)! 

/TRIG.START=3F68 
/O UTV EC=A663 
/ INTCHR=8A58 
DATA=OE 2 1 
LOOP=OE0 7 
LINE=OE2 8 
LP.GET=OE46 
- x . CHECK=OE76 
-c .ENTRY=OE94 
INPUT=OEB9 
TABLE =OECl 

Some of the a udio features of SY l.1 a re descr ibed in the s e cti on RECORD 
ER NOTES. A fe w of the othe r features are des c ribed here. Since hit 
ting the Reset kew reinitiali zes sw s tem RAM to default v ~ lues it' s nice 
to avoi d the use of Reset if Yo u r Pro~ram reauires non- default values in 
s y s tem RAM. 

SYl .1 Prov ides two helps in this mat ter. The CR kew on the hex Pad will 
abort a t ape load if YOU c h a nge your mind, or if YOU have Put in a non
ex i s tent ID numbe r Corr in RAE• for sott e n a n EDF marker), Also TSTAT a t 
$SB3C now c hecks for Break key down on both the 20ma l oop <TTY> a nd the 
RS-2 32 CCRT> terminals. I ha ve rewritten most of mY Pros ram s whi c h h ave 
i nfinite l oops (S raPhi c a nd audio) to include a JSR TSTAT with aPP rOPri 
a te actio n on ret•Jrn to Permit s toPP ins with termin a l Break , rather than 
F~c.::i s et .. 

The d i s Pl a~ of the cassette ID number i s nice, si nce YOU may have for
sotten wh a t numbers You have us ed on the tape. It will a lso help YOU 
to identi fy a t ape Prepared by RAE. RAE use s ID-00 for a ll 1ts records. 
so the abse nce of ID number s indicates a RAE file. 

Si n ce Version 2 is s o ine :-: PeJi~i vel#($15dl0 + 67. California sa l es ta:·<• 
shii.rr in.61 f'PE!E! iF tAe btts fPeR~i ·t.he'P i · ·neptek 8··stelffi BP us, includin~ 
t.Re latest eaitia11 ef tFte: SYM 1 Re:fe: 1 e:11c:e: Ms11u a l 1 Ju11t. 1'17''1) we will no t 
s up po rt prosra ms writte n in Version 1. The Prosram DIRECTORY • for ex
a 1h Ple, i s vali d only for Ver s ion 2 . Wh ile most of the c hanges affect 
on l y th e cassett e Port ion of SUPERMON, we will feel freer for e xample• 
to u se s ubrout ines fro m that Por tion in non-cassett e Pro~rams. For e x 
a mp le J SR S YN C5 at $8D76 could be used (Preceded bw PHA PHA if neces
sa r~ to c a ncel the PLA PLA in USRREQ) to pe rmit the CR hex Pad keY to 
se rve a s a Break ke Y in infinite looPs+ Of course if this were used, an 
extr a JSR ST TC a t $8DBB would be needed to retossle the tape deck con
trol. 

*$16.00 U.S.FUNDS FOR US/C ANADA 
$17.00 U.S.FUNDS FOR EUROPE AIR MAIL DELIVERY 
$18.00 U.S.FUNDS FOR ASIA/PACIFIC AIR MAIL DELIVERY 

**the MON 1.1 ENHANCEMENT MANUAL. 
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SOFTWARE RECOMMENDATION: A 2K S~rnboli c Assembler for the 6502 

·rhe onl~ time d1Jring m~ Professional career whe n I actu a l!~ p1·o~rammed 

f or a living was d u r in g the Period 19 49··195~, for the SWAC <N BS Wes tern 
Automatic ComP1Jter) and a series of ma gr1etic d rum based ai rb o rn e com ·
Puters. This was l ons before the d a ~ s of asse mb l ers , s1J we ass ~ffibl~d tJ ~ 
ha nd. We didn't call it hand-assembl ~, we ca ll ed it codir)g . M!J ver ~ 

first e x perience with an assembler , a nd it was a verY Pleasant learnins 
e;{pe riencer was with •A 2 K s~mbol ic Assembler for the 6502.• 'f his was 
developed by Robe rt Ford Deni s onr RD5 Teeter Roadr Ithaca • NY 14850• for 
the KIM1 a nd i s adaPtable to SYM bw merely chanSi nS from the KI M to SY M 
eouivalents of CRLF1 DUTCH COUTCHRl1 GETCH <I NCHRl1 a nd OU TSP CSPACEJ, 

In a brief note in the Aus-Sep 1978 issue of MI CRO t6, Bob offe r e d a 
f ree • s neak Preview• of the assembler to :c.:1et use r feedb ack on the do c"' 11 ·
mentation. I have been using the 2KSA since l as t Octob e r, •Jnt.i l I ob -
tained RAE Cthe SSC BK assemb le r ), a nd one of m ~ students i s usjnS it 
now on his SYM. "fhe Program and its do c umentatior1 are mo de l s of what 
Programs and docu1~entation should be' and I recommend tt1is Prosra m hist1·-
1~ to the low budget beginner · for a number of reas ons. 

Firstr b~ stud~ins the documentation, th e be~i nnins asse mbl y lang uase 
Programmer will learn much about cleanr structured Prosrams a nd their 
documentationr and how to write assembl y la nsua g e Prosr a 1h s . 

Second , the 2K Pros r amr even in a 4K SYMr l eaves a lot o f rc11Jm fo r the 
aPPlications ProSram. If the SYM is expa nde d to SK with the W7A AY 
board mentioned elsewhere in this is s uer the 2KSA can be either left 
whe r e it is C0200-09FFI or moved UP out of the wa y to the very toP of 
the RA M. I t can also be PR OMmed or EPROMmed to fit into th e otherwi se 
unused 2K block at FOOO-F7FF. ExPlicit detailed instruc tions on relo 
cation and modification are given in the manual. 

Th i rd• the user does not eve n need an elaborate terminal. ·rhe a uthor 
desc ribes in his APPendix A: •An Inex pensive I/O s~stem,• how to int. e r -· 
fac e a Qwerty kewboard for under $35.00r and sives the software for 
driving the KIM sesment disp l ays, This soft ware can be easily modifi ed 
f or SYM, but o ne of mw s tude nts went this one betterr bw usi ns the 
scoPe d river Prog ram given in the SYM-1 manual as the basis for u s in:t.:1 a 
scope as his output termi nal. The manual even shows how to mod ify the 
2KSA to match a 32 column width terminal; this is Just the ri ght lensth 
to ma t ch the 32 bwte scope buffer Provided bw SUPERMO N. Of courser • 
• real• t erminal is much 11icer. 

The 2KSA does not use the standard MOS Tec hnolosw mnemonic s ; rather it 
uses the same mnemon ics used in MICRO, which Put the addressing mode 
information i n t he opcode r ather than with the operand. For me, thi s 
is no Problem; once I start thinkins with either set of mne moni c s, I 
cont i nue without think.ins further about it. I Plan to hav e three SYM 
SYst e ms r two fullw ex panded with RAE in ROMr one for school r o ne for 
home and one in wh ich t he ROM sockets are for spe c ial aPPlications . 
I n this special Purpose SYM I will use the 2KSA in RAM (or Possi blw ROM> 
for aPPlications program development . 
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CoPies of the 2KSA manual ma~ be obtained f roih eit h e P ~P Dennie e R ~t 

-t; A., ·3se"" ar;13PL5" BP f PB•• the SYM Users' Grou p fo ~f 'i' 00 rl •~s '11 00 
for first c l ass postase. Casse t·t e tapes of 1 2KSA 1 are avail~3b l e f rom 
S UG in combined SY M/K IM dumps, for*~ Pos t.Paid. California add ressf~s 
Please add 6% sa l es tax. SEE BELOW 

HA RD WARE RECOMMENDATION: W7AAY 4K Memorw ExPansion Board 

Two of us have a dd ed the W7 AAY 4K 111emor~ e>:Pa nsion boards to our sys
tems, and will be adding them to two more s~stems soon. We already had 
4K RAM o n- boardr a nd the SSC MB C0 16 16K RAM off-board. These latte r are 
normal l~ ad dressab l e onlY at BK bound a ries , and we needed 4K more to 
fill the SaP a t 1000- lFFF . The W7AAY boards are almost on-board1 in 
that the bo a rd is moun t ed on the SYM-1 board itself in the lama ar e a . 
The board ho lds ten 2 114 chiPS• two of whi c h were removed from soc ket s 
U12 a nd U1 9 . The board connect s to S YM with two 16 wire JumPers with 
16 Pin DIP Pl uss soins to the now emPtw sockets at U12 and U19 and four 
added wires to Pick UP the iO, f41 1f:i a nd 1C siSnalsr either from chiP 
Ul r Pi ns 7, 9, 10 , a nd 11, or from the aPPlications connector P:ins A-F, 
A-Hi A-Ki and A-J (a J umper i s needed a t HH1 411. We tried both 
methods1 and both work we l l. I Placed a Piece of thick cardboard over 
the logo area a nd the expansion board rests on the cardboardr s upported 
in Place by the Jumper cables. I like to think of having BK on - board 
RAM. The bo a rdsr Plus instructi o ns1 are available from John Blalock1 

:/1305 4 "'""t Evo11 1!'! Dri'"' Fho.,11.i ,.1 i'JZ OS02Si fo1 $5 199 and a s ta mPed, s<!lf ··· 
addressed e n ve lope, •P.O. BOX 39356, PHOEN IX, ARIZ ON A 85069 . PRIC E $8.00 

See 'SYMPle Me mo ry ExPansion1' bw John M. Blalock, MICRO t151 pases 42 -
43, for a desc riPtion of the board. See1 a lsor 'Another KIM-1 ExPan
sionr' bw John M. Blalockr Ki l obaud MICROCOMP UTING l 33 (September 1979), 
Pases 130- 133 , for ideas on how to add 24K to SYM-1. Now 1 wouldn ' t it 
be nice if Mr. Blalock wou l d desisn a si milar e xtension boa r d to hol d 
all of t h e EPROMS we wo u ld like to ins ert into the one available socket 
at U23 1 

QUESTIONS TO THE EDI TOR T??? 

We don ' t have a11~ auestions from readers this issue Con l~ ou r o wn) , but 
we Propose the follo wing , If wou have uuestions we can ans we r easilY1 
we wi llr if ~ou address and stamp a ret urn e nvelope. We wil l Pub l ish 
t hose of seneral inte rest. If we at SYM-PHYSIS can't ans wer ~ou r aues 
tions we will Put ~ou r a uestions in our SYM-Pa t hy column and ask our 
readers to come UP with a solution. We know that the SYM documentation 
does not answer all of our <the SYM users) reauirements , bu t we hope 
SY M-PHYSIS will. 

SOFTWARE/HARDWARE DISTRIBUTION: 

If ~ou have S YM sof t ware a nd/or hardware ~ou wish to market, contact us. 
We can use RAE - 1 t o Prepare the manu a ls and listinssr and can adve rtise 
and distribute throush the SYM Users ' Group. 

~MANUAL $1 l · "" . . "UN DS US/CAN ADA I f'RlCES 
ES oBSOLElE UN[IS AT<• ··; FOR c uRREH 

pRlC ,-. .. ~ pl"G LISI , e r e 
.. ~· !-\OP "' ··' """ 

T•-- ·rgl •GREENS __ ,un nHUA 
sEE LAh- u~. FUNDS AIR MAIL TO EURO PE 
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LETTERS TO THE 

Here is our ver~ first letter to the editor. Mr. Vrtis explains 
last ParaSraPh• better than we can. the reason for SYM-PHYSIS. 

August 14, 1979 

Dear Dr. Luxenberg: 

Nicholas J , Vrti s 
586 ) Pinetree S.E. 
Kentwood, Mi. 49508 

I hope that the enclosed article will be of some 
use to you for the SYM Users• Newsletter. I 
would have gotten back to you sooner, but your 
letter arrived while I was on vacaticn 

I don't know if this article is the type of 
stuff you wanted for the Newsletter, but I figured 
that if you wanted to get it out some time around 
mid-September, I had better just send it along 
with my answer that I would like to contribute, 

I will be looking forward to the Newsletter. The 
problem with writing for MICRO is that they only 
include one SYM article per issue usually, and 
when it is mine, I've already read it. It will 
be nice to read a number of articles about the 
SYM. 

FORMAT FOR SUBMISSIONS! 

~r;ly, 
-~ 
! 

in his 

All t~Pewritten or computer generated manuscriPts, listings, etc., sub
n1itted will be Pasted '"P within a lo'' b"' 15 1/2' (horizont a l) area on 
11' by 17' sheets and reduced 70Z for Printing , Some materials will be 
Xerox redubed 64% Prior to Pasteup to save space if le~ ib ilit~ Permits. 
See Nicholas J, Vrtis' excellent article• 'Hex Program Verify Prog ram•' 
for an example of how ~our mate ri a l will look after thi s treatment. 
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EDITOR'S NOTES! 

•One of the local SYMMERS had some Prob lems readins with SUPERMON Ver
sion 2 tapes saved with the orisinal SUPERMON. Version 2 initializes 
some of its cassette Parameters i11to RAM where ~ou can set at.them and 
modify them. BY c hansing the value of HSBDRY in $A632 accordi ng to the 
Procedure des cribed in Technical Note No.72-SSC. APril 19791 he was able 
to read and conver t h is tapes. Two ot~1ers of the local srouP did not 
have this problem. 

*Swnertek s~stems Corporation has Published a se ri es of Technical Notes 
during the past ~ear or so. Nine of tJ1em' as listed below have been 
bound into one volume. 'This volume is available from tf1e SYM User 's 
GT~ouP at~l,QQ p}1J3 $Ji1,Q~ for first class Postage <Califor-nians Please 
add 6Z sales taxi. 

TN 22 SYM-1 InPut/OutPut Pins Utilization ~ 
~ 

SYM-1 Updates for 'VIM' Reference Manual ~-TN 35 --P .... ~ 
TN 49 SYM-1 SamPle F'ro9rams 
TN 50 SYM-1 Display Routine ~ 

TN 52 SYM-1 Time Delay Us ins 6532 Timer 
TN 53 Tri9onometric Functiorrs for Synertek BASIC 
TN 5 4 SYM-1 Power-UP to User ROM 
TN 59 SYM-1 Modification for Input.tin<! Lower Case Characters 
TN 72 Cassette Data Reading Usir1s SYM-1 High Speed Format 

•David B, Schaechter1 14053 Fenton Lane• SYlmar1 CA 913421 has available 
OTHELLO for the 1K SYM- 1, I have seen a COPY of his source codei but 
have not ~et received the cassette obJect code. I suggested to Dr. 
Schaechter that. for peoPle unfamiliar with the same1 he also include a 
descriPtion of the rules of the game. Contact him directly for Price 
and other information. 

, 7 
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•we will be teaching a week-end course called 'MicroProcessor Fundamen
tals,• for the University of California at Davis• January 25-27,1980. 
The course fee is $450.00, and each student will receive a SYM-1 and 
Power suPPlY Plus some software goodies. For a bulletin on this course1 
contact University Extension1 UCD, Davis1 CA 95616, 

COMING ATTRACTIONS: 

We have a number of graphic and audio Packages for future issuesi Publi
cation of these depends on how large a Portion of our subscribers have 
added the necessary D/A and A/D interfaces. We also have more utility 
packases1 depending on the interest shown. There is no way of telling 
what kinds of contributions You readers will be sendins in• so we too 
will be surprised b~ the next issue. See YOU then ••• Lux 

-4r TECHNICAL NOTES T 
$4,1() ""rr<icES oBSOLE~~Si' !'OR CURREN 

N SHOPPING ·· -" OIM!L 

SEE 
LAiEST '_?_!'<~£, urHIS ASIA/PACIFIC AIR MAIL 
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October 1979 

Dear SYM Owner: 

Synertek Systems 
CORPO!t 1\TION 

150 S. WOLFE RD. o SUNNYVALE , CA 94086 o TELEPHONE (408) 988-5689 
P. 0 . Box 552 o SANTA CLARA, CA 95052 o TWX• 9 10-"•-0l JS 

We are happy to .'lnnounce the beginning of a new publication devoted 
solely to SYM users, the "SYM-Physis." The news l etter is published 
by Dr. H. R. Luxenberg of the California St ate University at Chico. 
Dr. Luxenberg, who is a professor of computer science , has wide 
experience with microcomputers and is especially knowledgable in the 
SYM system. We at Synertek Systems are happy to see h im publish this 
newsletter. 

"SYM-Physis" promises to be of great value to all SYM users, whether 
your emphasis is hobby or OEM. Problems, programs, games, etc., will 
be discussed and will be of interest to many of you. Of c o urse, 
articles by you the user are requested for publication. 

Subscriptions to the newsletter can be obtained by completing the form 
on ~he last page of the newsletter. Make all checks payable to SYM 
Users' Group . 

Happy reading and good luck to "SYM-Physis." 

Sincerely yours, 

SYNERTEK SYSTEMS 
Marketing Department 
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