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THE S YmM-1 USERS GROUF NEWSLETTER

INTRODUCTORY ISSUE —~ SEFTEMEER 1979

SYM-FHYSIS is a bimonthly rublication of the SYM Users’ Grours P. 0.
Box 315y Chicor CA. 95927. SYM-PHYSIS and the SYM Users’ Grour (SUG)
are in no wav associated with Svnertek Swustems Corroration (SSC)y and
SSC has no resronsibility for the contents of SYM-PHYSIS. SYM is a
registered trademark of SSC. SYM-PHYSIS» from the Greeks means the
state of drowing together, to make drows to bring forth.

We welcome for rublication all articles dealing with any asrect of the
SYM-1y and its very close relatives. Authors retain all commercial
corpuridghts. Portions of SYM-PHYSIS mas be reproduced bw clubs and ed-
ucational institutionss and adartations of erograms for other comruters
may be freelw publisheds with full credit given and comrlimentary cories
erovided to SYM-PHYSIS and the oridinzl author(s)., Please include a
self-addressed stamred envelore with 311 corresrondernce.

Editor/Publisher$ He R. "Lux® Luxenberdg
Business/Circulation? Jean Luxenberd

SUBSCRIFTION RATES!

UsA/Canada $9.00 for a volume of é issues; overseas $12.50. Make checks
ragable in US dollars to *SYM Users’ Grours® F. 0. Box 315y Chicos
CA 959275 Telerhone (916) 895-8751,

WHOy WHEREs WHY» WHAT» WHEN, HOW?

We (that’s an editorial *we") teach comruter science courses a3t Califor-
nia State University at Chico (about 90 miles north of Sacramento).

The CSUC microcomputer laboratory facility was based on ten 6800-based
sindle board wicros. While these were adequate for an introduction to
the subJdectr their versatilitu was far less than KIM‘sy whose hard corw
outputs via an ASR 33 TTY could be submitted to an instructor for helr
in debugdindgs and for grading Purroses.

More advanced students were using my rersonal KIMs for which I had de-
velored mountains of utility, and others softwares and which had been
exranded to include sgrarhical (oscilloscore) and musical interfaces.

My oridinal KIM became dedicatedr bg defaultr to student user and had to
be rerlaced by a8 newer sustemr with more memory and I/0 carabilitu. One
bidg problem with the KIM setur was the limited rort carasbilitu., I had

to settle for 6 bit D/A and A/Dy rather than the 8 bits I wanted for
music and dgrarhics. Besidesr KIM had to be derowered to rermit inter-
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change of my two outsut boardss and this slowed ur demonstrations. I
had learned earliery the hard wagr by burning ur one of the rort rins
in 8 4330 chiry not to chande accessorus boards with rower on. My hard-
ware reauirements were certainly met bw my new VIM (Versatile Interface
Moduler, SYM‘s original rname)r but it took seversal months to convert

the most imrortant software from KIM to SYM. Some is still not wvet con~
varted,

I am certain that the existence of the KIM-1/46502 USER NOTES: now
greatly exranded into the 6502 USER NOTES» and from which The First
Eook of KIM was bornr and Reobert Trirr‘s PLEASE rackader and Peter
Jernnindgs’ MICROCHESS helred to sell 8 lot of KIMs., Trire’s earlw work
with the 4502 has exranded into the monthluy rublication MICRO. In the
‘earlu” dags nesrly everw article in both the NOTES and MICRO were of
helr to a KIM user. Now only 3 small rortion of the material is helpful
to the SYM bedinner (but very helrful). The remainder is of value to
the advanced SYMMER? some of mu best prodgrams have been adarted from
rrodrams oridinally develored for AFFLEs PETy KIMs, 0SIy etc. Now that
I have RAE available, it will be easw to adart 6800 rrogramss too.

The "different® 6800 instructions can be treated as macros in RAE.

I helieve there is a3 definite need for a SYM users information inter-
chandge. I am constantly impressed with Just how rpowerful the SYM is
with .ust the on-board exeansion and an added terminal (which need not
he that exrensive)i I would like to learn more from other userss and
rass on some of what I have learned to others, That is one reason for
SYM~-FHYSIS. Another reason is to srovide to beginners and old-timers
alike 3 source ofy snd 8 directory tor immediately usable SYM software.

[< 1 B PR i "} & S-SV VIR -V TLV7.Y 7 . 2 ettt -
T ===t P P T O Tty

! ; W 111 hol P R L ¢ at i tia
et : 3 ; At et ; o Le 4 ;
A 6 G0 Vol L Numt { toted F 1980 e A
i ¥ : i Each issue
will be at least the eauivalent of 20 sindle sraced turewritten rades.
That’s 8 lot of software and documentastion for the rrice!

BOOK RECOMMENDATIONS:

Camer Ry Coy T. A, Smayy C. J. Triskal 'ﬁierocomauter Sustems Princi-
rles-Featuring the 6502/KIMy" Matrix Publisherss Inc.s Portland,

ORe 1978.

Camepy Ry Cov T. A+ Smayr C. J. Triska! “"Microrprocessor Sustems Engi-
neering,* Matrix Publishers» Inc.r Portlands ORy 1979 (3 re-
vised version of the abover featurindg the AIM).

Fosters Caxton C.! ‘*Programming a Microcomrputer-6502," Addison Wesleu
Publishing Co.s Readind, Ma&» 1978.

Zakss Rodnaws! ‘Prodramming the 6502:' SYBEX»> Berkelews CAs 1978.

Zakss Rodnau! "6502 Applications Books" SYBEX, Berkelewr CAr 1979,
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SYM-1 TAFE DIRECTORY

Here are three different tures of listings for a modified version of the
Frodram of the same name by John Gierwic,. ir MICRD #B8» rades 35-37. The
oridinal version used the 7-segment disrlavsy was for the originsl SUF-
ERMONy and was interrurted onlws by RESET. The revised version uses the
terminal for disrlayy is for SUPERMON Version 2r ard can be interrurted
be the terminal break keu being held down until the end of the SYNCH
search. It even starts and stors the recorder under computer control.
It is fully relocatable and is callable 3s a subroutine or 3s 3 USR
function from SYM BASIC or TINY BASIC and returns after terminmsgl break.
Those without 3 terminal may urdate the oridinal version by notindg the
changed addresses for Version 2. There was also 3 turo in the oridinal
version. The correct address for SCAND should be B?06 (not B890F). TIt’s
handy to be able to review the ID numbers to refresh wour memorvi also
since RAEy SYM BASIC, and TINY BASIC use different starting addresses
for their filess wou can even identifs the ture of file from its start-
ing address.

*ASSEMBLE LIST DIRECTORY - Source Code Version

0001 .08
0010 +BA $FO0
0020 ) )
0030 & DATA LOCATION DECLARATIONS
0040
0050 1D +DE 3%A
0080 SAL +DE $9B
0070 SAH +DIE $9C
0080 EAL +DE $90
0090 EAH +DE $9E
0100 MODE +DE $FD
0130
0140 LATCHL -+ DE $A004
0150
0160 SYM MONITOR ROUTINES USED
0161
0170 THOSE MARKED XNEWX ARE SUPERMON
0180 3 VERSION 2 ADDRESSES
0189
0190 OUTBYT .DE $B2FA #FRINT A AS 2 HEX DIGITS
0200 COMMA +DE $833A FFPRINT A COMMA
0210 SPACE +DE $8342 $FPRINT A SFPACE
0220 CRLF . +DE $834D FPRINT <CR>» <LFx
0230 OUTCHR +DE $8A47 FPRINT ASCII FROM A
0240 TSTAT +DE $8B3C $CARRY SET IF BRK KEY DOWN
0250 ACCESS +DE $8E8&6 FUNWRITE FROTECT SYS RAM
0255 EX10 +DE $8D4E # KNEW K
0260 SYNC +OE $8DS2 § XNEWX
0270 START +DE $8DA? § XNEWX
0280 RDCHTX +DE $8DE1 7 KNEWX
0290 RDBYTH +DE $8BDES #XNEWX
0300 RDBYTX +JOE $8E26 # KNEWX

" 0310
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QF 00~
OF03-
OF05-
OF 08~
OF 0A~
OF0D-
OF10-
OF 13~
OF15-
OF17~
OF19-
OF1B-
OF1D-
OF1F~

OF21-"

OF 23~
OF 26~
oF 28~
OF 2B~
OF2D-
OF30-
OF 32~
OF 35~
OF37-
OF3A-
OF3c-
OF3F-
OF41-
OF 44—
OF 46~
OF49-
OF 4B-
OF 4E~
OF51-
OF53-
OF 56~
OF 59~
OF5B~
OFSE-
OF 60~
OF 63~
OF 66—
OF 48—
OF 6A-
OF6C-
OF 6E~
OF70~
OF 72~
OF 75~
OF77~
OF 74~

20
AQ
20
AP
8n
20

ce
FoO
ce
Lo
FoO
AS
29
85
20

85,

20
85
20
85
20
85
20
85
20
A9
20
A9
20
A9
20
20
AD
20
20
AS
20
AS
20
20
Cé
A3

Do
cé
AS
20
A5
20

20

BE

" 8E
8E

8D
e
83
8a
BA

8A
83

82
83

82

82
83

82

82
a3

0320
0321

0322

0330
0340
0350
0340
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510

.0520

0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730

0740
. 0730

0740
0770
0780
0790
0800
0810
0820
0830

’
BEGIN

NXT.FILE

FIND,
READ

TEST

CONT

BEGIN MAINLINE

JSR
Loy
JSR
LDAa
STA
JSR
JSR
CHP
BEQ
CMF
BNE
BEQ
LDA
AND
STA
JSR
STA
JSR
8TA
JSR
STA
JSR
STA
JSR
8TA
JSR
LDA
JSR
LDA
JSR
LpA
JSR
JSR
LDA
JSKR
JSK
LbA
JSR
LDA
JSR
JSR
DEC
LDA
CMF
BNE
DEC
LDA
JSR
LDA
JSR
JSR

ACCESS
#$80
STARY
#$1F
LATCHL
SYNC
ROCHTX
*7k
TEST
#$16
FIND
READ
AXMODE
#$EBF
*MODE
ROBYTX
*ID
RDBYTX
XSAL
ROBYTX
XxSAH
RDBYTH
XEAL.

ROBYTH

XEAH
CRLF

* .
OUTCHR
¥’'S
OUTCHR
42
OUTCHR
SPACE
XID
OUTBYT
coMMA
XSAH
QUTBYT
xSAL
ouTBYT
COMMA
XEAL
XEAL
#$FF
CONT
XEAH
*XEAH

QUTBYT

XEAL
OUTBYT
CRLF

$SELECT HI SPEED MODE
FINIT TAFE ROUTINES
iSET UP TIMER

FSEARCH TAFE FOR RECORD

$GET CHARACTER

$SYNC CHARACTER?T

$GET SAL FROM TAPE

#GET -SAH FROM TAPE

$GET EAL

#GET EAH

$FPRINT THE
# ID NUMBER

FPRINT
i THE
§ STARTING
H ADDRESS

DECREMENT
THE
ENDING
ADDRESS

- s e ey

PRINT
THE .
ENDING
ADDRESS

- e e
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OF70~ 20 3C
OF80- BO 02
O0F82- 90 B1
OFB84~- 4C 4E

LABEL FILE!?

/1ID=009A

/EAL=009D
/LATCHL=A004

/SPACE=8342
/TSTAT=8R3C
/SYNC=8D52
/RDBYTH=8DES
NXT,FILE=0F05

TEST=0F1D
DIRECTORY -~
OF 00~ 20
OF 03~ AQ
OF 05~ 20
OF 08~ A9
OF0A- 8D
OFOD- 20
OF 10~ 20
OF13- ce
OF15- Fo
OF17- ce
OF19- Do
OF 1R~ FO
OF1D- AS
OF1F- 29
OF21- 85
COF23- 20
OF26- 85
OF28- 20
OF 2B~ 85
OF2D- 20
OF30~ 835
OF32- 20
QF35- 85
OF37- 20
OF 3A- 83
OF3C~ 20
QF 3F - A9
OF 41— 20
OF 44— A?
OF 46~ 20
OF 49— A9
QF4B- 20
OF 4E- 20
OF51~ AS
OF 53— 20
OFS6- 20
QFS9~ AS

8B

8n

L

86
80
A9
1F
04
52
El
2A
06
16
F2
F3
FD
BF
FD
26
94
26
?B
26
¢C
ES
?0D
ES
9E
40
2E
47
53
47
32
47
42
PA
FA
3A

TSTAT sBREAK KEY DOWN?
RETURN fIF SUs STOF
NXT.FILE
EX10 FSTOF
/S5AH=009C
/MODE=00QFD
/COMMA=833A
/0UTCHR=8A47

0840 JSR
0850 BCS
0860 ECC
0870 RETURN JMP
0880 +EN
/ = EXTERNAL 1
© /SAL=009R

/EAH=00Q9E

/0UTBYT=B2FA

7CRLF=834D

8B
8n
AO

8n
8n

8E

8E

8E

8n

8o

83

8A

8a

8A
83

82
83

/ACCESS=8E86
/START=81A9
/ROBYTX=8BE26

FIND=OFOI
CONT=0F70
Disassembled Version

JSR 8E86
Loy #80
JSR 8DA?
LDA #1F
STA AQ04
JSR 8052
JSR 8DE1
CMF 424
BEQ OF1D
CMP $16
ENE QFon
BEQ OF10
LDA Fn
ANL #BF
STA 1]
JSR BE26
STa QA
JSR BE24
STA PR
JSKR BE264
5TA 9C
JSR 8DES
STA ?u
JSK 8OES
STA FE
JSR 834D
LDA $2F
JSR BA47
LA #53
JSR 8A47
LDaA #32
JSR 8A47
JSR 8342
LDA 94
JSR 82FA
JSR 8334
LoA eC

9C

QFSEB-
OFSE-
OF60~
OF 63~
OF 66~
OF68-
OF 6A~
OF6C~
OF 6E~
OF70-
OF 72~
OF 75~
OF77~
OF7A~
QF7D-
OF80~
oFg2-
OF84-
DIRECTORY - Ob.ect Code

OFO
QF 08
OF10
OFi8
OF20
OF28
OF30
OF38
QF40
OF 48
0FS0
OFS8
OF &0
OF 68
OF70
OF78
OF80
40EQ

Y OFQ0s0
0 20

A9
20

16

/EX10=8D4E

/RDCHTX=8DE1

BEGIN=0F00
READ=0F 10
RETURN=0F84

20
AS
20
20
Cé
AS
ce
Do
Cé
AS
20
A5
20
20
20
BO
?0
AC

86
1F

FA
(2
FA
3a
oD
on
FF
02
9E
9E
Fa
o0
Fa
4D
3c
02
81
4E

8K
8D
8D
F2

82

82
83

82

a2
83
8K

80

A0
04
co
FO
20
85
ES
9E
8a
20
20
20
20
FF
Fa
an
81

80
AO
2A
F3
26
9k
8n
20
A9
47
FA
FA
3A
no
82
83
4C

TAFE ANDN RETURN

JSR
LA
JSR
JSR
neC
LA
CHF
EBNE
neC
LDA
JSR
LDA
JSR
JSR
JSR
ECS
ECC
JMF

20
20
Fo
AS
8E
20
8%
Aan
53
8A
82
82
83
0z
AS
20
4E
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A9
52
06
FI
85
26
?n
83
20
20
20
AS
Cé
Cé
?D
3C

FB86 with Checksum

80rA7
80y 9F
C9»DF
29165
QA1 99
BEs61
20556
AP+ 84
47,06
42y BE
3Ar76
9Bs16
PDF2
PEs32
20:73
8EsCo

80y RO
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SOFTWARE RECOMMENDATION: The SYM/KIM Arrendix to The First Book of KIM

For beginning SYMMERSy or those with absolutelw no extensions to their
SYMss I stronslwe recommenid *The SYM/KIM Aprendix to ‘The First Book of
KIM‘s" bw Robert A. Fecks F. 0. Box 2231, Sunnsvaler CA 94087.(The FROK
was edited by F. J. Butterfield.) Mr. Peck has provided comrlete 5YM
modifications for all of the esrodrams in the Games and Diversions sec—
tion of FROK excert CLOCK and TIMER (which are better handled using the
the 6522 on—bosrd timers)s and MUSIC BOX (which does reauire a cassette
with monitor feature or an external sreaker)., UWhen I first got my KIMy
my favorite comeuter recreations were CRAFSy BLACKJACK and WUMFUS from
FRBOK. Thanks to the *Arrerndixs" I now have WUMPUS and BLACKJACK back
agairn on the SYM. One daw soon» I1‘11 have my KIM dume all of its FBOK
rrodrams in KIM format rather than Butterfields’ "Hurertare® (see FROK
for this)r and get them rurning on SYM thanks to the Arrendix. Frice
for the Arrendix alone is for the Asrendix rlus FBOK is -

for the FROK slone is - California sales taxs rpost raidy from

Mr. Feck, All rrograms will rum with either SUFERMON or SUFERMON Ver-
siofr 2. ¥ SEE BELow

For a8 dgenersl discussion of KIM/SYM conversions see "The First Rook of
KIM~-on a 8YM" by Nicholas Vrtis» MICRO #14, rades 35-37.

For 38 discussion of the use of the 6522 Timersy see "SYM—1 6522-BRased
Timer® by John Gierwicy MICRO #11, rades 31-32.

For an alternate set of modifications for the FBOK WUMFUS rrodgram and
for mods to FEROK MUSIC BOX see "Wumpus and Music Box Mods for SYMr' by
Jim Adamsy 6502 USER NOTES #14s rage 20,

RAE NOTES:

For the rast several months two of us here have been working with a
rre-release version of Sunertek’s Residernt Assembler Editors RAE,

Our version w3as on cassettes; the rroduction versions will be available
in both a sindgdle 8K ROM chirps and a rair of 4K ROMs. The srecs for RAE
have been widelw publicized by Sunertek Sustemsy so we won’t rereat
them here. RAE is a full features assemblery with macro casrabilitu»
conditional assembls featuresr and 8 relocating loader ratch in RAM.

It has been a real rleasure to give ur *hand-assemblw”®s not becsuse

it was so hard to enter the initial version of a programs but because
by the time wou made a half-dozen or so modificationss involving de- .
letionsy insertions» relocationss etc,s the original documentation is
horelesslu out of date. Some of the rrograms which vou will see in
issues of SYM~-PHYSIS do not exist angwhere in source code form» and are
available onlw in the dis-assembled form. Incidentallysy we are workins
on & "sumbolic disassembler® for SYM which will insert (non-mnemonic)
labels for variables and referenced lines. This will rermit easw modss
can’t estimate its comrletion date as wet! As an examrle of the text
editing carabilities of RAEs we rresent this edition of SYM-PHYSIS.We
will have some suddgestions on how to use RAE more effectivelw in our
next issuey when more of wou have installed RAE in sour sustem.

APPENDIX $4.75s FEOK 11,00, SYM-PHYSIS 0-6
APPENDIX WITH FBOK $14,50

FOR OVERSEAS DELIVERY ADD $4,00 U.S.FUNDS FOR FEOK OR FBOK & APPENDIX
‘OR FOR APPENDIX ALONE ADD $1.50 U.S.FUNDS ‘
CALIFORNIA SALES TAX IS APPLICABLE TO CALIF. RESIDENTS ONLY.



RAE NOTES (continued)?

The rseudo~ors used in RAE-1 differ from those used in the MOS Techrnol-
oguy/System &5 asssemblers. As s 2id in converting source codes from ore
format to anotherr the following examrle illustrstes how the listing for
SUFERMON Version 2 would look in RAE format. Comrare it with the list-
ind diven-in the third eprinting (June 1979) of the SYM-1 Reference Mar-—
uals There are two other differences?! LsLAREL and HsLABEL in RAE

(see lines 340 and 360 in *Terminal Control Patch for BASIC®) translate
to <LABEL and »*LABEL,» resrectivelwu.

ASSEMBLE LIST

0010 FEXAMPLE TO ILLUSTRATE HOW
0020 FSUPERMON VERSION 2 WOULD
0030 iBE ASSEMBLED USING RAE

0040
0050 . +BA $A600
ALO00~ 0060 SCPBUF DS 320
) 0070 RAM DI =
AL20— 0080 JTABLE - DS %10
A630- 0090 TAPDEL .S 1
A631 - " 0100 KMBDRY DS 1

0110 iLEAVE A GAP HERE FOR CON-
0120 FVENIENCE IN ILLUSTRATION

0130 +BA $A&3D
AL3D~ 0140 SCRD 0SS 1
0150 RC «DI SCRD
A63E- 0160 SCRE .08 1
AL3F - 0170 SCRF .DSs 1
AL40~ 0180 DISBUF D8 S
A6H45- 0190 RDIG DS 1
AbAL— 0200 «0s 3
Ab49- 0210 PARN DS 1
0220 LEAVE A GAF
0230 . +BA $A480
0240 FADA +DE $A400
0250 PBDA +DE $A402
0260 +BA $8000
8000- 4C 7C 8B 0270 MONITR JMFP MONENT
8003~ 20 FF 80 0280 WARM JSR GETCOM
8004~ 20 4A 81 0290 JSR DISPAT
8009- 20 71 81 0300 : JSR ERMSG
800C- 4AC 03 80 0310 JMP WARM
0320 iLEAVE A GAF
: 0330 +BRA $8147
8147~ FF FF FF 0340 . +BY SFF $FF $FF
814A- C9 OD 0350 DISPAT CMP #3$0D
) 0360 ILEAVE A GAP
0370 ZERD PAGE ADDRESSING
0380 - . +BA $829F
829F~ 86 FF 0390 STX X$FF
0400 iLEAVE A LONG GAP
0410 +«BA $8FA0O

SYM~PHYSIS 0-7

0420 DFTBLK DI =
. +SE $C000

8FAQ0- 00 CO 0430

8FA2- A7 B8R -0440 +81 TTY
8FA4- 64 B8R 0450 +SI NEWDEV
8FA46— 00 00 0460 - +8E $0000
8FA8- 00 02 0479 +SE $0200

0480 DEFINE SELECTED INTERNAL
0490 JLABELS TO PERMIT ASSEMBLY
0500 #0F THIS EXAMPLE

0510 MONENT +DI $8B7C
0520 GETCOM . 1T $80FF
0530 ERMSG DI $8171
0540 TTY +DI $8BA7-
0550 NEWDEV +DI $8B&4

03460 FEND OF EXAMPLE

0570 iNOTE THAT THE *RELATIVE
03580 FADDRESSES® GIVEN AFTER
0590 # THE ERROR COUNT BELOW ARE
0600 SRELATIVE TO THE LAST .BA
0610 ;IN THE SOURCE CODE

0620 - «EN

LABEL FILE: L / = EXTERNAL 1

SCPBUF=A400 RAM=A620 JTABLE=AL20
TAPDEL=A&630 KMBDRY=A631 SCRD=A&3D
RC=A43D SCRE=A&3E SCRF=A&3F
DISBUF=A640 RDOIG=A645 PARN=A649
/PADA=A400 /FBDA=A402 MONITR=8000
WARM=8003 DISPAT=8144A DF TBLK=8FAQ
MONENT=8B7C GETCOM=80FF ERMSG=8171
TTY=8RA7 . NEWDEV=8B44

//0000:8FAAYBFAA

Note that the SUAM 1II Version of the 4502 assembler used by Mr. Urtis
for his HEX FROGRAM VERIFY FROGRAM uses a still different set of rseudo-
orcodes. It is left as an exercise for the reader to srovide the neces-—
sary translation for SUAM II!

SOFTWARE RECOMMENDATIONS: TINY BASIC

We find Tom Fittman’s TINY BASIC for the 6502 extremelw useful in
SYMs even thoush we also have SYM BASIC (BAS—-1). Because TINY is in
RAM (0200-0AC4) it is easwy to get at and customize. TINY BASIC is
available from i

X the SYM USERS’ GROUF with cassette.
See Issue $2-27
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MERGE» RENUMBER» and FIND for SYM!

In *Inside PET BASIC»" bw Jim Futterfields MICRO #8, rasges 39-4ly arrear
three useful utilities for FET. These are UNLIST (arrocedure for mers-
ing programs)y FINDy and RESEQUENCE (actually RENUMEER).

UNLIST is not even indirectlu adartable to SYM because it makes use of
certain commands and erocedures not found in SYM RASICy e.d.r OFENy
CLOSEy CMDy FRINT #, etc. In the next issue we will publish one of
several of the MERGE, DELETEs AFPENIy etc.r rrodrams we have worked out
for SYM, We have tested these out (and thew work fine!) as extensions
of the Terminal Control Patch rublished elsewhere in this issue’ we
still want to try out and comrare three alternate arrroaches to ratch~
ind, One is to call throusgh USR, Two is to trar the SAVE and LOAD
calls (this will rermit us to "name" our files (a la PET). Three is to
trar the SN and FC errors (if we can) to rermit us to add new commands
to SYM BASIC. Haven’t found out bow to do this latteri we‘re still tru-
ingd to imelemert the GET instruction which is available as a token.

RESEQUENCE (RENUMBER) and FINDs howevers are easily modified for SYM» bu
changing the tokenss and the FEEK AND FDKE locationsy and correcting the
turodrarhical errors in lines 60010y 60240y and 60250 in the oridinal.
We have modified RENUMBER to ask for the start and ster values (todgether
with 8 few other minor mods)s» and relocated FIND., Until wou have MERGE
available these must be entered from tare rrevious to starting anw rro-
dram develorments andy until wou have DELETE availables wou mustr on &2
line-buy~line basiss wire these out or thew will be SAVEd with wour final
Frodram. .

To use RENUMBER: enter GOTO 40000 as a direct command. It should be
rnoted that in addition to GET mentioned abover GO is also 3 reserved
words i.e.r 3 token.. SYM BASIC will treat GO TO and GOTD as eauivalent:
althoush the first is stored as C5 20 9Es and the second as 88, FIND
and RENUMBER will not# RENUMBER will work correctls only with GOTO in

the BASIC program. -RENUMBER is vers slowi and should eventusllu be re-— .

placed by 3 machine languade version (see "The Ultimate PET Renumbers®
bw. Don Rindsbersdy MICRO #11y mages 37-47» for an examrle of how this
misht be done). We haven’t pried sufficientlw into SYM BASIC to do so»
howeverr nor do we rersonally intend to do so. Our aepproach will be to
rass the prodrams to RAEs which is written in machine lansuader» and
ratch RAE to do the editindgs reseguencing, etc.

Because RENUMBER is so slow on londg rrogramss snd arrears to be doing
nothindg, we added the instruction at 40185 so we couwld be kert rosted on
its prodress. This should be deleted for a8 hard corud terminal to save
Farer, o :

To use FIND to locate any stringy enter the string at lime 0 with no
spacer e.d.r OCOSy OFOKEsy 0 Q% s etc.r then enter GOTO 60500 as-a direct
command. If wou wish to be able to find 2311 references to a variable»
for examrler EXy it is necessary to have it enclosed by sraces everuy-
where it is used in the rrograms and also in the dummy instruction at 0.

Otherwise wou Will have too mang *false-alarms."
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SYM BASIC RENUMBER/FIND
60000 CLEARIINFUT*Starty Stes?"iM1sINIPRINTIFRINTIREM RESER 8/5/79
60010 T=0:DIMVZ(99) sWX(99) :GOSURS0160FORR=1TO1E3{GOSUBS0210
60020 IFGTHENGOSUBS0090 INEXTR
40030 GOSUR60160:FORR=1TOLE3ZIN=INT(M/256) IPOKEA-1,H~-NX256
60040 POKEA»N:V=L :GOSURB60070 W% (J)=M!GOSURL0170 ! IFGTHENNEXTR
60050 GOSUB60160FORR=1TO1E3:GOSUR60210¢ IFGTHENGOSUBA0110NEXTR
60060 FRINT"Finished® {END
60070 J=0:IFT<>OTHENFORJ=1TOT { IFVZ(J)<>VTHENNEXTJ ! J=0
60080 RETURN
60090 IFV<>OTHENGOSURG0070 8 IF J=OTHENT= T+1 Va(Tir=V ..
60100 RETURN
60110 GOSUB&OQ70!IFJ= OTHENRETURN
60120 W=WX{(.J)$IFW=0THENPRINT *Insert 7727 in line'iLIRETURN
60130 FORD=ATOB+1STEF-1:X=INT(W/10):iY= W~-10XX+48 ¢ IFW=0THENY= 3”
60140 POKED» Y :W=XINEXTD?!IFW=0THENRETURN
60150 PRINT®Insert®;W4(J)3*in line®iLIRETURN
60160 F=513iM=M1-1IN
60170 A=F IM=M+IN
60180 F=FEERK(A)+FEEK(A11)X%256:i1= PEEh(A+7)+PEEh(A+3)*“56 A=A+31G=L6E4
60185 PRINTLsG
60190 RETURN
60200 -8=0 - N
60210 V=0$A=A+1R=AIC=PEEK(A) {IFC=0THENGOSUR60170!0ONG+2G0T0460210,60170
60220 IFC<}1369NDC~>140ANDC’}161ANDC<fSGOT060“OO
60230 A=A+1:C=PEEK(A)—-48!IFC=-16G0T060230 ’
60240 IFC>=0ANDBC<=9THENV=U%10+C: GOT060”30
60250 S=443A=A-1IRETURN
60500 A=S513!X=PEEK(S517)IREM FIND 4/6/79
60510 FORK=A+4TOA+83
60520 P=PEEK(K) ! IFP=XTHENGOSUB&0570
60530 IFP<>OTHENNEXTK
60540 A=PEEK(A)+FPEEK(A+1)%25461Z= PEEK(R+7)+PEEK(A+3)*°56
60550 IFA<>OANDZLEEATHENS0S10 ] .
60560 PRINT*Finished” tEND
60570 FORL=1T080!Y=PEEK(517+L): IFY()OTHEN60590
60580 PRINTZIRETURN
60590 IFY=PEEK(K+L)THENNEXTL
60600 RETURN

'PERIODICAL RECOMMENDATIONSS

Here are some reriodicals which will be esrecially helpful to SYMMERS:

MICRO~The Madgazine of the AFPLE» KIMy FET and OTHER 6502 Sustemsi F.O.
Eox 6502y Chelmsford, Ma 01824, Monthlus $15.00 rer wear/12
issues.

.6502 USER NOTES ¢ ¥ fv—0vBon—33083 r—Mv—Reudltor—OH—44133—Binonthlur
1A 0O —P PO NGO BB G v
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*No longer rublisheds but back issues still available.
nder FPeriodical Recommendations:. gee Issue $2-2



HEX PROGRAM VERIFY PROGRAM - -
Did you ever find a handy program in a newsletter or magarine,
key it in, and wonder how may keying mistakes you are going to
have to find? I purchased the hex dump version of Tom Pittsan's
~PINY BAS!C'. and was faced with over 3K of code to enter, and no
" cheek digits to tell me if I got it in right. I decided to borrow
a technique used in most data entry shops and verify the cods by
Keying the same t)ﬂn; twice, The theory is that if you key the
sape thiﬁg twice, chances are that you won't make the same mis~
take twice in the 3ame place. The theory works. I entered TINY
in,verified 1t (catching a half dozen mistakes) and it worked.
The process doesn’t iake twice as long to do, since you can go
a.1ittle faster becauss you know that mistakes will be caught
later.
The progras logic is relativoly simple. It displays the starting
address on 8 line, and accepts input for the number of bytes
specified at $02, without displaying thesm firat. The value
entered is compared to the existing data, and if they are equal
the current address is increment, and elther another byte is
accepted, or a new line is started. Ths only tricky parts come
if a non-hex digit is entered, or ‘the two values don't match.
If the non-hex character is a carriage return, INBYTE sets the
equal flag, and the program starts over on & new liye. This is
handy if your listing happens to have unequal length lines for
some reasoh. If the non-hex wasn’t & carriage return, then it
was just a typo, and the program outputs one or two backspaces
depending upon whether the first or second character was the

non<hex, The puts the cursor back to the start of the entry for

that byte.

When the input byte and the existing byte don't match, there .
really is no way for the program to know which is the aorrect
one. The solution is the beep the besper, tell you what the
existing value is, and accept a replacement value from the ter-
minal. The existing value is displayed to help resolve the
difference, in case you are off a column or row in you listing.
The cursor is also backspaced so that all the keying occurs in
the sass place on the screen. This keeps the acreen looking like
the listing. If any non-hex character 1s entered as part of the
replacement dyts, the program figures you and/or it are confused,
and starts over on the same byte,

If you don’t have a CRT that r da to the backsp
you may want to NOP most of the code that does the backspacing.
1 would suggest that you at least cutput some sort of charscter
80 that you can look back and see what happened,

Operstion of the program is simple. Locations $00 and $01 are
used to contain the current address of the program that is being
verified, Do an SD comsand to stors the starting address thers,
and start the verify program, It is completely relocatable, so
it ean be put most anywhere that the program to be verified
isn't, As I mentionsd earlier; location $02 contains the number
of bytes input before a new line is started. The purpose of the
nev line is o dilplai & reference address so you oan cheok’
where you are at in the listing.
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STMT
N0G24 CURAL [} 213200
00835 FERLINE DC 1516
DOUD? NEWLINE JSR CRLF
gouos LDX CURAC+1
couo9 LCA  CURAD
G110 JSR QUTXAH
cou11 LDX PERLINE
JO00132 GETLONP  JSR SPACE
QU014 GETCHR JSR IMAYTE
0Gu1S 8cC THOSEX
COJ14 NOTHEX BEQ . NENLINE
26011 R
15 . A+
nj01¢ JSR 0uTCHR
ngL2n JSR OUTCHR
00021 BNE o TCHR
GGU23 TVOHEX Loy [

GOu24 . CMP (CUPAL) sY
04025 BEO  NEXTONE
€424 JSr BEEP
c0u>7 LOA ns03
Nya23 JSR QUTCHK
B T

D ) *AL
06331 JSR  outeyr ’
20643 R )
00G34 ISR QUTCHR
co032s JSR INBYTE
6od3s 8cCs NOTHEX
Jud 37 STA (CURAD)»Y
$Q0GC39 NEXTONF  INC CURAD
?gdfg BNE n+h
g N KA
£0042 1
[IVITES ] BEQ NEWLINE
C004s B8N:c GLTLOOP
OO UASH 338063 302 203 983 0830 0 3 98 3630 26 36 96 36 38 08 36 36 36 3¢ 36 6 36 3¢ 3
00047 % SYK~1 SYSTEM MONITOR ADDRES; EE;E
OUE 3 52000 53 3636 903200026 20 0856 26 36 36 36 4 26 3 00 36 26
fogso eaAE  E3y gl
(4 v L 4
P03S1 GUTEYT  EOL  $eaFk
00052 4PACE EQu 30342
80453 LRLF Eny SoébD

005% wEEP EQU 38972
00GS:s wuTChr EQU $S3AL7 |
COUDD 33000006 5800 0830 3696 3636 96 3 369096360606 6 0 903626 008 20 06 6 06 260 ¢

STMT SYMBOL TAoLE FRINT
Q0038 pEEP
g LRLF RN
0004 CURAL 115000
00Ui& GETChP 3313061
00013 cFTLOOP 315002
L0049 INBYTE 315003
0607 NEVLINE 301005
CDD?? NEXTONE
0Culé NOTHEX
C0uS1 CUIBYT
fE820 BUTEAY
00005 FERLINE
0GUS> SPACE
00022 TWOHEX

650¢ ASSEMBLER '~ SUAM Il VERSION
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The above rrogram contributed by Nicholas J. Vrtisy
3863 Pinetree S.E.» Kentwoodr MI 49508 (self-
addressed stamred envelore with all corresrondence).
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DISASSEMBLER
To use DISASSEMBLER enter Sabk and
SAH of the rrodram to be disassem-—
hled at $F0r $F1., At $F2 enter
$3F far &6 line/page printing ter-
minalsy or $16 for 24 line/screen
CRT terminals, Start DISASSEMBLER
at $2000. After each halt, re-
start with 8 G and RETURN. ~ To re-
locate the erodram & whole number
of pades chansge only the high order
addresses 20 and 21 to the new rade
numbers., The extra AAs are merely
space fillers. -

This version of DISASSEMBLER for the
SYM is based uron the KIM version in
6502 USER NOTES #14»y rade 4y by Bob
Kurtz and Eric Rehnkey which in turn
was based uron an earlier version bw
Steve Wozniak and Allen Baums pub-
lished in Doctor lobbs’ Journaly
Sert 1976. Pade zero addresses do
not conflict with SYM BASIC.

M FO

00F0724,00

O0F1+21+20

OQF2+FF»

G 2000

2000~ 20 06 20 JSR 2006
2003~ 20 35 80 JSR 8035 -
2006— AS F2 LDA F2
2008- 85 F8 STA F8

200A- 20 1A 20 JSR 201A
2000~ 20 F5 20 JSR 20F5

2010- 85 FO sTa FO
2012~ 84 F1 STY Fi
2014- C6 F8 DEC F8
2016- DO F2 BNE 2004
2018~ FO E9 BEQ 2003
201A- 20 DB 20 JSR  20DR
2010~ Al FO Lpa  (FO»X)
201F- A8 TAY

2020~  4A LSR A
2021- 90 OB BCC  202E
2023- 44 LSR A
2024~  BO 17 BCS 203D
2026~ €9 22 CMP  ~#22
2028~ FO 13 BEQ 2030
2024~ 29 07 AND 207

202C~
202E-
202F~
2030-
2033-
2035-
20346-
2037~
2038-
2039~
203R-
203D-
203F~
2041-
2042-
2045~
2047-
2049-
204B~
204C-
204E-
204F -
2050~
2052-
2054~
2056—
2057~
2059~
205A-
205B~
205D~
20SE-
2060~
2061~
2062~
2064-
2065-
2067~
206A-
2060~
206F -~
2071~
2072~
2074~
2076~
2078~
2074~
207B-
207C~
207F~
2081-
2084~
2086~
2088-

09
44
AR
RD
RO
44
4A
4A
44
29
Do
AO
A9
AR
BD
835
29
85
98
29
AA
28
AO
EO
FO
4A
?0
44
aA
09
88
no
c8
88
no
48
B1
20

A2

20

‘TCa

c8
90
A2
co
90
68
A8
B9
85
BY
85
A9

AO

80

s

04

OF
04
80
00

66
F3
03

8F

03
84
OB

o8

FA

F2

Fo
oC
01

Fa

Fl
03
04
F2

80
FS
co
Fé
00
05

ORA

LSR

TAX

21 LDA
ECS

LSR

LSR

LSK

LSK

AND

ENE

LDY

LDA

TAX

21 LDA
STA

AND

STA

- TYA

AND

TAX

TYA

LDy

CPX

BEQ

LSR

BCC

LSR

LSR

ORA

DEY

BNE

INY

DEY

ENE

PHA

-0

21 JSR
LDX

20 JSR
cPY

INY

BCC

LDX

CrY

BCC

FLA

TAY

21 LDA
5TA

21 LDA
STA

LDA

Loy
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#80
A

212324X

2039

2056

(FO)»Y
210C
$01
20EC
F4

2063
$#03
$04
206C

2180,Y
F5
21C0»Y
Fé

300
$#05

0-13

2084~
208C-
208E~-
208F -
2090~
2092~
2094~
2097~
2098~
209A~
209D~
209F -
20A1~
20A3~
20A5-
20A7~
2049~
20AB-
20AD~
20AF -
20R2-
2083~
2085~
2087~
20B9-
20BC-
20BF-
20¢2-
2004~
20C7-
20¢8~-
20cA-
20CB-
20CE~
20CF-
2000~
20D2-
2003~
20D4-
20n7-
20D8-
20DB-
20DE-
20E0-
20E2-
20E5~-
20E7-
20EA-
20EC-
20EE-
20F1-
20F2-
20F 4-
20F 5~

Fé

FS

F8
3F
04

EC
EA
06
03
12
Fa
OE
F3
E8

01

oc

oC
AD
F1
FO
n4
2D
04

20
04

F8

Fa

21

20

21

21

21

20

ASL
ROL
ROL
DEY
BNE
ADC
JSR
DEX
BNE
JSR
LDX
CPX
BNE
LbY
BEG

-LDA
CHP
LDA
BCS
JSR
DEY
BNE
ASL
BCC
LDA
JSR
LDA
BEQ
JSR
DEX
BNE

. RTS
JSR
TAX
INX
ENE
INY
TYA
JSR
TXA
JHP
JSR
LDA
LDX
JSR
LDA
JSR
LDX
LbA
JSR
DEX
BNE
RTS
LDA

Fé
F5

A

208A
$3F
2104

2086
20EA
$06
¥03
20R5
F4
20BS
F3
2EB
(FO)»Y
20CE
210C

20A7
F3
20C7
2173+X
2104
2179.X
20C7
2104

209F

20F8

2003

210C

210C
834D
Fi
Fo
2054
#2D
2104
#03
$20
2104

20EC

Fa

20F7-
20F8-
20FA-
20F B-
20FD-
20FE-
2100~
2102-
2103-
2104~
2106~
2109~
210B-
210C~
210E~
2111-
2113-
2116~
2118-
2119-
2114~
211B-
211C~
211p-
211E~
211F-
2120 AA
2128 40
2130 40
2138 40
2140 40
2148 44
2150 44
2158 40
2160 40
2168 01
2170 06
2178 28
2180 1C
2188 9D
2190 00
2198 24
21A0 00
21A8 AE
21B0 15
2188 84
21C0 D8
21C8 54
2100 00
2108 74
21E0 00
21E8 44
21F0 1A
21F8 C4
4896

47 8a

3C 8B

40 02
30 22
40 02
40 02
00 22
11 22
10 22
10 22
62 13
00 80
05 .1D
59 00
i€ 23
1D 23
19 AE
1B 23
5B SB
AB AD
6D 9C
34 11
SA 48
€8 54
08 84
€C 4a
A2 A2

‘B2 32

26 26
26 48

EEC
Loy
TAX
EFL
nEY
ADC
BCC
INY
RTS
STY
JSR
LIy
RTS
sTY
JSR
Loy
JBR
BCC
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F1

20FE
FO
2103

F7
8A47

F7

F7
82FA
F7
3B3C
2119

08rB6
08sA1
08,7C
08,07
8Cr15
B8CSF
08y BE
08,88
21,88
12,014
235EA
00,04
Als8D
AlsDA
23,17

. A1yFD

24,23
00,79
53+BD
AQsb4A
88,EA
94+Cé
6E»C4
8ArD4
72590
00sF4
C8,A8
C8r»?6
0-14



RECORDER NOTES:

SUPERMON Version 2 (on a3 ROM chir marked 02-0012-B) seems to have solved
most of our recorder rroblems. Three of us local SYMMERS can nouw ex-—
chande programs on cassette with no s=roblemss other than rerhars 2 minor
adJustment of the volume control. With the exchange ROM comes a set of
three resistorss @ caracitor and a Jumrer wire to urdrade our SYMS to
the current production model. Haven’t wet installed my setss but two of
the SYMMERS havei thew tell me they can now read others’ cassettes with-
out even a volume control ad.iustmert. This increased readback reliabil-
ity will make it really feasible to distribute SYM software on cassette.
(more about this below.)

Have not wet tried the corrected KIM formatrs even though I also have a

KIM. Because of earlier rroblems with the KIM format I transferred mu

earlier software from KIM to SYM via a3 borrowed ASR 33 TTY usingd runch-
ed rarer tare (ugh!), It is still not rossible to read KIM tares which
record over $FEs $FF because this destrows the current value of BUFADL,
BUFADH. Reading in over the stack ares is no rroblems howevers unless

wou need the data stored there.

When we bedin to distribute software on cassette another feature of
SUPERMON Version 2 will be very helrful, Instead of dead leaders SY1.l
denerates 6 .seconds of SYNCHs which can be increased ur to over 6 min-
utes(!)., This will erovide rlentu of time to adjust volume controls.

T would rrefer to distribute software in the hish sreed format, reserv-
ing the slower KIM format for exchandge with AIM and KIM sustems. With
my KIMr "Hupertare® was used exclusivelui SYM will not accert these
taresy of course. Since there is now an easy waw (see rade &) to convert
the dame programs from the 'First Book of KIM* for SYM user I will re-
activate my old KIM» re-record .the games in KIM format and ernter them
into SYM» make the mods and re—endow them.

And now a courle of hints! It’s kind of reassuring to monitor the tare
read visually or aurallys esrecialls if wou are having tare read rro-
lems. A score can be used at the Extension Connectors E-Xy but it is
far simrler to rermanently connect 3 transistor radio earrhone scross
Arrlication Connector rpins A-L and A-1 and listen.

Had an extra earrhones so I rlugdged it into the earrhone Jack of the
write recorder. Now I can monitor both S2 and L2 (or SAVE and LOADy as
they are called in BASIC» or PUT and GETy as thes are called in RAE) bu
ear, It’s reassuring to hear the .data g0 bw., I have learned to recos-
nize many eprodrams bw their sound, I use hlocks of AAy rather than 00
or EA to fill unused memovy areas. This was originallu dome so I could
more easily locate unused areas with a Verifys it also turns out that
AA has a more musical sound! ' .

If wou are using two recorders» one for read and one for write (which
works beautifully with RAE)» beware of dgrourd loors! I am using a sindle
AC adartor to rower both recorderss so thew are effectivelu drounded to-
geher at the adartor. Until the sround lead from the Audio In Jdack at
the read recorder was disconnected, the ground loor hum made oreration
imrossible. You may have similar sroblems with @ single recorder when
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both the record and rlasback Jacks are cornected simultaneousls., If
50 tTy removing the ground lead to the rlasback Jack.

The most cost effective recorder we have found is the Sanwo Recordery
Model 1530A. It lists for under $25.00» and evers few months our two
local super drudstores have them on sale for under $20.00., UWe have &
of them in use here and rlan to det mang more.

We were curious to see if SYM would accert second deneration. taress
dured from ome recorder to anothers so we bought a Radio Shack atten-
uating esatch cord (42-2152) to make the tests. Results were excellentj
SYM read the dured tares a3s easiluy as originalsy with onlwy one stirula-
tion. ‘Because of the commorn AC adartor rroblem mentioned above (on the
score it was observed that each recorder reflected a2 sawtooth waveform
back into the rower suépls): it was necessary to run one recorder on
its internal batteries. Herce, either use serarate AC adartors or mod-
ifu the atteruating ratch cord to eliminate the ground ceonnpection to
the read Jack. The reason for this exreriment was to check out the
feasibility of mass rroduction of SYM tares by audioc means. 0f courser
for low volume rroduction it is veru simele to write a8 short erodgram
using .E (Execute) to make multirle dumrs directly from SYM in both

+82 and .S1 formats on tares for distribution.

QUESTIONS FROM THE EDITOR ?777

We have rublished the errogram DIRECTORY in three formats - source code
(RAE)» disassembled forms and obJdect code with check sumy so that sou
(and we) could comrare the amount of srace reauired to rpublish each for-
mat., While the source code is the most useful forms it does take lots
of serace comerared to the obJect code., It looks like in the verws near
future (like next issuer in fact) we will have more rrograms to rublish
than we will have room. for. One answerr the exrpensive onesr is to so

for more pases. The worst answer is to erint onlw obdect code. Mg own
feeling is to publish the disassembled formr wherever possibles to get
more prodrams ins since the disassembled form is much more helrful for
relocation rurroses than is the obdect code. Of course if wou have the
disassembler available(wou shouldr because it’s published in this issue)
we could save space bu printing onlwy obdect code. You could then enter
and disassembles then use Butterfield’s RELOCATE from FBOK (or modifw by
*hand®)y and SYM’s Block Move to get the program where wou want it. So
we ask wou the followind auestionst! Would wou prefer more rprosramsy but
in disassembled format or full source code at the exrense of fewer Fro-
grams? Would wou want to purchase at a fixed price rer rader full
source listings for selected rrodrams? Would gou want to rurchase (your
cassette or mine) source code (RAE format) or obJject code on tare?

(When RAE is more widely available source code will be the first class
way to €0.) What would wou be willing to raw for erodgrams on rarer (rer
rade)? For a8 readable cassette? Would wou rrefer a monthlu? Flease let
us hear from wou and give us wour inrut,

SYM-PHYSIS 0~-16




A USEFUL EXTENSION FOR SYM BASIC

The following prodram is an extension of an original rrodram due to
Carl Mosers bs Thomas Gettuss 535 W, 12th, St.r Chicos CA 95926, and
corressondence and questions should be directed to him (self-addressed
stamred envelorer rlease)., Mr. Moser surrlied the oridinal rrogram
and other ideas in rersonal corresrondence and telerhone conversations.
Thanks to the insights which he erovideds we have been able to extend
SYM BASIC in numerous wawsy including AFFENDy DELETE, "named" files
etc. The idea of sroviding am inrput line buffer to BASIC can obvious-
1y be extended to z full rage buffer for mare elaborate editing. As
an extension to APPEND one can ra3ss BASIC erodrams to RAE for editind,
including reseeuencingy commentings etc.r and to §YM BASIC for execu-
tion. The I/0 vectoring carabilitw in SUFERMON is 3 veru rowerful
tool for these kinds of tasks,

A TERMINAL CONTROL FPATCH FOR SYM BASIC

The terminal control ratch is intended to be used with the
SYM ROM EASIC and 3 CRT-ture terminals providing urdraded line
editing features and other conveniencessy such a3s automatically
linking the tridonometric rackade to BASIC and asllowing for an
easy exit to the SYM monitor.

Deleting sindgle characters with the rubout (or delete) kew
makes for a verw unreadable diselayi using the *@" character to
cancel a line is unconventional and thus hard to remembers and
exitind to SUPERMON with X=USR(%°8035',0) is imrossible! These
asrects dive one the imrression of roor aualitws softwarer when
actually the SYM BASIC is of ‘high euality, Such considerations
motivated the desidgn of the terminal control eatch to eliminate
this illusion by imeroving the man-machine interface.

Control Furctions

CONTROL C Exit to the SYM monitor. Return
to BASIC via the monitor G command.
CONTROL H Delete the rrevious character., The
character is erased from the screen.
CONTROL X Cancel the current line, The entire

line will be removed from the screen.

Additional Features

*Cassette SAVE/LOAD functions remain orerational
after exiting and re-entering BASIC.
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*Automatic linkage to the trigonometric rpackasge.
*The memory size default is user defined.
¥Enables lower case inPut to BASIC.

*Hex strings can be srecified with a "$".

HOW TO USE THE TERMINAL CONTROL FATCH

Enter the obdect code from the listingd rrovided. In order
to relocate this code wou need onlw change the addresses found
in the macro exransions. The code is located so that the trig
packade exactly fits behind it (OEC7-OFFFy assuming sou have 4K
of memorw on sour SYM).

Cold start BASIC via the monitor command *G ODEO*s If wou
enter 3 carriade return in resronse to the *MEMORY SIZE®* auerws
then the rumbers (in ASCII) in memors locations OEC1-0ECS will
be rassed to BASIC., This is to srovide srace for the termimal
pateh asutomatically. If wou should hit the RESET keu for some
reasony warm start BASIC via the monitor command *G OE?4°.

ASSEMBLE LIST

0010 +BA $ODEO

0020

0030 KAKKKKKIKKKIKAKKRAKIKKKAAIKARI AR R AR KKK KKK
0040 % *
0050 i%x  TERMINAL CONTROL PATEH FOR THE SYM-1 BASIC. X
0060 % *
0070 X COPYRIGHT 1979 BY C. MOSER X
0080 % ALL RIGHTS RESERVED X
0090 % _ X
0100 § KKKKKKRKKIKARKAKIRAAKAKKAKKKIRAKIIRAARAKK KKK K HKK KKK
0110 3 -

0120 §

0130 $FUNCTIONS

0140 §~~——mmmmm

0150 i CTRL C GO TO SYM MONITOR

0160 3 €TRL H DELETE LAST CHARACTER

0170 # CTRL X DELETE CURRENT LINE

0180

0190 $EXTRAS

0200 $-=—==m

0210

0220 § FPATCHES IN THE TRIG PACKAGE

0230 ; MEMORY SIZE DEFAULT IS USER CHOSEN

0240 i ALLOWS LOWER CASE INFUT TD SYM BASIC

0250 # ALLOWS HEX STRINGS TO BE DESIGNATED WITH A "$°
0260 i CASSETTE OPERATIONS WORK AFTER EXIT AND RE-ENTER
0270

0280 # KIKKKKKIKKKKIRAKKAAKKRAKAAKKKAAIKAKIR IR IR A K KAAAK KK
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OBEO-
ODE3-
ODES-

ODF2-

OUFF~
OEO02-
OE04-
QE06—
OEQ7~
OEOA-
OEOD-
OEOE~
OE10-

OE1C-
OE1D-
OE1E-
OE1F-

20
A?
8p

AC

48
68
18
?0

86
00
BF

00

44
o1
oc

Ci
33

06
FS5

0A

ap
Ot

co

OE

OE
01

0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
04460
0470
0480
0490
0500
0510
0520
0530
0540

. 0550

0560
0570
0580
0390
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
08490

3 DOUELE STORE MACRO DEFINITION
111108 LMD (DATA ADDKS) $FPUT DATA IN ADDRS
LDA #L,DATA
STA ADDRS

LA #H,DATA
STA ADDRS+1

+ME
i AIDRESS DECLARATIONS
TRIG.FATCH .DE $00C4 i TRIG PATCH LOCATION
BUFFER +DE $0135 # INPUT BUFFER

TRIG.START .DE $3Fé8 JENTRY TO TRIG PACKAGE
BASIC.COLD .DE $C000 sCOLD START TO BAS-1
BASIC.WARM .DE $C27E iWARM START TO BAS-1

OUTVEC «DE $A4663 FOUTPUT TRANSFER VECTOR
INVEC +DE $A&40 # INPUT TRANSFER VECTOR
RESXAF +DE $8A3E #RESTORE ALL BUT A AND F
INTCHR +DE $8A58 # INPUT CHARACTER ROUTINE
ACCESS +DE $8B86 SUNWRITE PROTECT SYS RAM
H BEGIN MAINLINE

TCP.START SR ACCESS
LDA #0
STA NUMBER FFLAG CRT BUFFER CLEAR
DS (INITIAL INVEC+H1)
JMP BASIC.COLD

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

- .

INITIAL DS (TRIG.START TRIG.PATCH)

JSR GET.LINE INPUT MEMORY SIZE

CPY #1 #<CR> ONLY?
BNE TCP iIF NOTs SKIP DEFAULT
. DEY FELSE USE TABLE VALUES

LOOP LOA TABLE,Y FGET NEXT CHARACTER

8TA BUFFER»Y iPUT IT IN BUFFER

INY

CFY %6 yLAST CHARACTER?

BCC LOOP #IF NOT» DO NEXT ONE
TCP DS (GETCHR INVEC+1)

PLA

PLA

CLC

BCC LINE+3
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OE21-
OE22~
Q0E23-
OE26~-

0E28~
OE2B—-
OE2E-
OE30-

OE33~
OE36~
OE39-
0E3C~
OE3F-
QE41~

0E44-
OE44-
OE49-
OEAC-
OE4D-
OEAF-
OES1-

OES2-
Q0ES4~
OES6~
QES?-
OESB-
OESD-
QE40-
OES62-
QESS-
QE&66~

OE&8~
OE&6A—
OE6C-
QE4D~
OE&E-
0E70~
O0E73-
0E74-~

68
68
AD
Do

20
8Cc
A9
8n

AC
B9
EE
CE
ce
4Cc

A
20
99
ce
ce
Do

ce
no
20
c9
no
?9
A9
99
cg
10

ce
no
a8
88
30
20
18
?0

BF
OR

44
BF
00
€0

co
35
co
BF
oD
3£

00
o
35

08
0A

D4
AE

no

OE

OE
oE

OE

OE
01
OE
OE

84

OE
01

OE

01

01

OE

0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060

GETCHR

-

LINE

CHAR

1070 -

1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390

- .

GET.LINE
LP.GET

HEX . CHEC

“H.CHECK

BASIC CALL FOR CHARACTERS ENTRY POINT

PLA

PLA

L.DA NUMBER #CRT BUFFER EMPTY?
BNE CHAR #BRANCH IF NOT

GET A NEW LINE

JSR GET.LINE

STY NUMBER $SAVE # CHARS. INPUTTED
LDA #0

S5TA INDEX $POINT TO START OF BUFFER

PASS BASIC NEXT CHARACTER

LDY INDEX

LDA BUFFER»Y

INC INDEX iUFDATE BUFFER PDINTER
DEC NUMBER §UPDATE COUNT REMAINING
CMP #$D

JMP RESXAF $RETURN TO BASIC

GET NEXT LINE. CHECK FOR EDIT
CONTROL CODES AND HEX STRINGS

LDY #0
JSR INFUT iGET A CHARACTER

STA BUFFERsY

INY $UPDATE BUFFER POINTER
CHP $#3D #I5 IT A <CR>7
BNE HEX.CHECK
RTS 3 IF SO0y RETURN
K CMP $'% FIS IT A 87

BNE “H.CHECK

JSR INFUT $IF SO GET NEXT CHARACTER
CMP #7° $IS IT A °7

BNE LP.GET+3 #IF NOT» NOT A HEX STRING
STA BUFFER»Y $OTHERWISE SAVE *

LDA #°8% yBASIC HEX CHARACTER
STA BUFFER-1,Y

INY. § BUMP BUFFER POINTER
BFL LP.GET $ CONTINUE PROCESSING
CHP #8 IS IT A CTRL H7

BNE ~X.CHECK

DEY #IF SO BACK UP POINTER
DEY § FOR CTRL H AND CHAR.

BMI GET.LINE

JSR SP.BS i ERASE CHARACTER

[

BCC LP.GET #G0 GET NEXT CHARACTER
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OE76-
OE78-
QE7A~
OE7B-
QE7D-
OEB0—
OEB1-~

0EB3-
0EBS-

QE?1-
OE92-
OE93~

OE?4~
OE?6-
O0E99-

OEAS-

OEAY-
OEAB-

OEAE-
OEBO-
OEB3-
OEBS-
OEB8-

0EB9~
OEBC-
OEBE-

OEBF~
QECO-
OEC1-
OEC4-
OEC&-

c?
o

Fo
20
i8
90

[
Do

00
EA
EA

A?
8D
20

AC

A9
20
A9
20
A9

20
60

20

29
60

30
oD

@

i8
09

c7
A9

F7

03
BF

00
BF
846

7E

08
63

20
63
08
63

58
7F

33
32

OE

OE

ca2

Ab

Ab

Ab

8A

35

1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550

© 1960

1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850

1860
1870
1880

"X +CHECK CHP #$18 FIS IT A CTRL X7
BNE ~C.CHECK

CLEAR.LINE DEY FREMOVE LINE FROM SCREEN
BEQ GET.LINE
JSR BS.SF.RS
cLc
BCC CLEAR.LINE

~C+CHECK CMP #3 © #I8 IT A CTRL C?

- BNE LP.GET #IF NOTs CONTINUE INFUT

DS (INTCHR INVEC+1)
BRK iIF S0, RESET INVEC
NOP i AND BREAK TO MONITOR
NOF

V ENTRY POINT AFTER A CTRL C

“C+.ENTRY LDha #0
STA NUMBER iFLAG CRT BUFFER EMPTY
JSR ACCESS
DS (GETCHR INVEC+1)
JHMP BASIC.WARM

4 TCP SUPFORT ROUTINES

BS.SP.BS LDA #8 iPRINT SPACEsBKSPACE»SPACE
"JSR QUTVEC .

SF.BS LDA +/ sOUTPUT BACKSPACE:» SPACE
JSR QUTVEC
LDA #8 :
JSR QUTVEC
RTS

INPUT JSR INTCHR $INPUT A.CHARACTER
AND #$7F
RTS

4 STORAGE ANI' DATA DECLARATIONS

NUMBER I8 1 iNO. OF CHARS. IN BUFFER

INDEX .08 1 # INDEX INTO BUFFER

TABLE +BY 03552’ FMEMORY SIZE DEFAULT DATA
+BY 13 i CARRIAGE RETURN

END.PGM +EN

(several null lirnes were deleted to save srace)
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LABEL FILE: € / =
/TRIG.FATCH=00C4
/EBASIC.COLD=C000
/INVEC=A660
/ACCESS=8BBS
ADDRS=A461
TCF=0E12
CHAR=0E33
HEX.CHECK=0ES52
CLEAR.LINE=0OE7A
BS.SP.BS=0EA?
NUMBER=0EBF

EXTERNAL 1

/BUFFER=0135

/BASIC.WARM=C27E

/RESXAF=8A3E
TCP.START=0DEO
INITIAL=0DFS
GETCHR=0E21
GET.LINE=OE44
“H.CHECK=0E 48
~C.CHECK=0EB3
SP .BS=0EAE
INDEX=0ECO

/TRIG.START=3F 68

/0UTVEC=A663
/INTCHR=BAS58
DATA=0E21
L.00P=0EQ7
LINE=0E28
LP.GET=0E46
"X .CHECK=0E76
“C.ENTRY=0E9?4
INPUT=0EB?
TABLE=0EC1

END.PGM=QEC7
//0000y0EC7 s 0EC7

SUPERMON Version 2 (SY1.1)¢

Some of the audio features of SYl.1 are described in the section RECORD-
ER NOTES. A few of the other features are described here. Since hit-
ting the Reset kew reinitializes sustem RAM to default values it’s nice
to avoid the use of Reset if sour srogram reeuires non-default values in
sdystem RAM,

§Y1.1 rrovides two helrs in this matter. The CR kew on the hex rad will
abort a tare load if =ou chande wour minds or if gou have put in a non-

existent ID number (ory in RAEs fordotten an EOF marker)., Also TSTAT at
$8B3C nouw checks for Break kewy down on both the 20ma loor (TTY) and the

RE8-232 (CRT) terminals. I have rewritten most of mw erodrams which have
infinite loors (drarhic and audio) to include 3 JSR TSTAT with asrroeri-
ate action on return to rermit storping with terminal Breakr rather than
Reset.

The disrplaw of the cassette ID number is nicer since wou maw have for-
gotten what numbers dou have used on the tare., It will a3lso helr uwou
to identify 3 tare rrerared by RAE. RAE uses ID-00 for all its recordss
so the absence of ID numbers indicates a RAE file.

Since Version 2 is so inexren ive*@%is*oe + 6X Cslifornia sales taxy
mmmmwk_smw usy including

. we will not
surroTt Programs written in Version 1. The prodram DIRECTORY, for ex—
amrler is valid only for Version 2, While most of the chandes affect
orily the cassette rortion of SUPERMONy we will feel frees for exameles
to use subroutines from that rortion in non-~cassette rrodrams. For ex-—
amrle JSR SYNCS at $8D76 could be used (rreceded by PHA PHA if neces-
sary to cancel the PLA PLA in USRREQ) to rermit the CR hex rad kew to
serve as a3 Break kew in infinite loors. Of course if this were useds an
:xtra JSR STTC at $8DBB would be needed to retoddle the tare deck con-

rol.
*$16.00 U,S.FUNDIS FOR US/CANADA

$17.00 U.S.FUNDS FOR EUROFE AIR MAIL DELIVERY
$18,00 U,S.FUNDS FOR ASIA/PACIFIC AIR MAIL DELIVERY
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SOFTWARE RECOMMENDATION? A 2K Sumbolic Assembler for the 6502

The only time during my e=rofessional career when I actually rrogrammed
for a living was during the reriod 1949-1952y for the SWAC (NBS Western
Automatic Comruter) and a series of masnetic drum based sirborne com-
ruters. This was long before the dsus of sssemblersy so we assembled bw
hand. We didn’t call it hand-assemblyr we czlled it coding., My very
first exrerience with an assemblers and it was 3 verw rleasant learning
exreriences was with "4 2K Sumbolic Assembler for the 6502, -This was
develored by Robert Ford Denisons RDS Teeter Roasdy Ithacasy NY 14850, for
the KIM» and is adartable to SYM by merelw chanding from the KIM to SYM
eauivalents of CRLF» OQUTCH (OUTCHR)s GETCH (INCHR)r» and OUTSP (SPACE).

In 2 brief mote in the Aua-Ser 1978 issue of MICRO #6»y Bob offered a
free "sneak preview* of the assembler to det user feedback on the docu-
mentation. I have been using the 2KSA since last Octobers until I ob-
tairned RAE (the SSC 8K assembler)r and orne of my students is using it
now on his SYM. The rrodram and its documentation are models of what
rrograms and documentation should besy and I recommend this rrodram hish—
14 to the low buddet bedinner for a number of reasons. ; .

Firstr by studwing the documentation, the bedinning assembly lansuade
rrogrammer will learn much about cleany structured rprodrams and their
documentationy and how to write assemble landuade progdrams.

Secondr the 2K programs even in a 4K SYMr leaves a lot of room for the.
applications erodram. If the SYM is exranded to BK with the W7aAY
hoard mentioned elsewhere in this issuesy the 2KSA cam be either left
where it is (0200-09FF) or moved ur out of the was to the very tor of.
the RAM. It can also be PROMmed or EFROMmed to fit into the otherwise
unused 2K block at FOOO-F7FF. Exrlicit detasiled instructions on relo-
cation and modification are diven in the manual.

Thirds the user does not even rnieed an elaborate terminsl. The author
describes in his Arpendix A! "An Inexrensive I/0 Sustems" how to inter-
face a Qwerty kesboard for under $35:00s Bnd dives the software for
drivind the KIM sedgment disrlaus. This software can be easily modified
for. SYMs but one of mu students went this one betters by using the
score driver erodram diven in the SYM-1 manual a3s the basis for using a
score as his outrut terminal. The manual even shows how to modify the
2KSA to match a 32 column width terminali this is Just the right lendgth
to match the 32 bute score buffer srovided bs SUFERMON. Of courser a
"real® terminal is much nicer.

The 2KSA does not use the standard MOS Technolodwy mnemonicsé rather it
uses the same mnemonics wused inm MICRO» which rPut the addressing mode
information in the orcode rather than with the orerand. For mer this

is no eproblemi once I start thinking with either set of mnemonicsry I
continue without thinking further about it. I plan to have three SYM
sustemss two fullu exranded with RAE irn ROM» one for schoolsy one for
home and one in which the ROM sockets are for special aprlications.

In this special rurrose SYM I will use the 2KSA in RAM (or rossibluy ROM)
for arrlications erodgram develormert.
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Cories of the 2KS8A manual maw be obtained from eidher-MHr—lLennisen—at
dhe—dbove—didpesar—or—tpom the SYM Users’ Grouwe R L IV WP IV TR, W
for first class rostade. Cassette*tapes of *2KSA". are available from
SUG in combined SYM/KIM dumrs» for #5306 postraid. California addresses
rlease add 6% sales tax. SEE BELOW

HARDWARE RECOMMENDATION: W7AAY 4K Memory Exransion Board
Two of us have added the W7AAY 4K memors exeransion boards to our sws—
temsy and will be adding them to two more sustems soon., We already had
AK RAM on-boards and the SSC MBC014 16K RAM off-board. These latter are
normally addressable only 3t 8K boundariesr and we needed 4K more to
fill the dgas 3t 1000-1FFF. The W7AAY boards are 3lmost om—boards, in
that the board is mounted on the SYM-1 board itself in the lodo area.
The board holds ten 2114 chirs» two of which were removed from sockets
Ui2 and U19. The board cornnects to SYM with two 16 wire .Jumrers with
16 pin DIP pludgs doing to the now emptuy sockets at U12 and U19 and four
added wires to rick up the 10, 14, 18 and 1C sidgnalssy either from chir
Uly pins 7y 9y 10y.a3nd 11y or from the arrlications connector rpins A-F»
A-Hr A-Ky and A-J (a8 Jumrer is needed at HHr 41). We tried both
methodsy and both work well., . I rlaced 3 .riece of thick cardboard over
the lodo area and the exransion board rests on the cardboards surrorted
in rplace by the Jumrer cables; I like to think of having 8K on-board
RAM. . The boardsr rlus instructionsr are available from John Blalocks

: i and a3 stamredy self-

addressed envelore. ¥P,0, BOX 39354, PHOENIX, ARIZONA 85069, FPRICE. $8.00

See "SYMrle Memorws Exeansion»® by John M. Blalocks MICRO #15y rades 42~
43, for a descrirtion of the board. Seesr 3lsos "Another KIM-1 Expan-
sion»"* bw John M. Blalocks Kilobaud MICROCOMFUTING #33 (Sertember 1979)»
pades 130-133, for ideas on how to add 24K to SYM-1. Nowr wouldn’t it
be nice if Mr. Blalock would desisn a3 similar extension board to hold
311 of the EPROMS we would like to insert into the one available socket
at u23!

QUESTIONS TO THE ENITOR 7777

We don’t have anw auestions from readers this issue (onlwy our own)s but
we prorose the followindg. If wou have cuestions we can answer easiluy
we willy if wou address and stamr a return envelore, We will Publish
those of deneral interest. If we at SYM-FPHYSIS can’t answer vour aues-
tions we will put wour questions in our SYM-rathw column and ask our
readers to come ur with a3 solution., We know that the SYM documentation
does not answer all of our (the SYM users) recquirements, but we hore
SYM~PHYSIS will. '

SOFTWARE/HARDWARE DISTRIBUTION:

If wou have SYM software and/or harduware sou wish to marketr contact us.
We can use RAE-1 to prerare the manuals and listindsy and can advertise
and distribute throush the SYM Users’ Groue.

‘UNDS US/CANADA RICES
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LETTERS TO THE EDITOR:

Here is our verw first letter to the editor., Mr. Vrtis exrlsins in his
last raradrarhr better than we cans the reason for SYM-FPHYSIS,

Nicholas J. Vrtis
5863 Pinetree S.E.
Kentwood, Mi. 49508

August 14, 1979

Dear Dr. Luxenberg:

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 vacatim

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

Sinc rely,

ck

I

Fs. TH. tty of’ #00-ps% .. RB3L i (H,
Ay LT T ol e S O, 5V oK mipmp = 805

FORMAT FOR SURMISSIONS:

All turewritten or comruter generated manuscristss listingss etc.r sub—
mitted will be rasted ur within 2310” by 15 1/2* (horizontal) area on
11" by 17" sheets and reduced 70% for erinting. Some materials will be
Xerox reduted 64% prior to rasteur to save spsce if ledibilitu rermits,
See Nicholas J. VUrtis’ excellernt articler "Hex Prodgram Verify Prosgrams®
for an examrle of how wour material will look after this treatment.
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EDITOR’S NOTES:

*0rne of the local SYMMERS had some =roblems reading with SUPERMON Ver-
sion 2 tares saved with the original SUPERMON. Version 2 initializes
somé of its cassette rarameters into RAM where wou can get at them and
modify them. By chandind the value of HSBORY in $A632 according to the
procedure described in Technical Note No.72-8SC, Arril 1979y he was able
to read and convert his tares. Two others of the local grour did not
have this rroblem.

*xSunertek Systems Corroration has published 3 series of Technical Notes
durindg the rast wear or so. Nine of them» ss listed below have been
bound into one volume. This volume is available from the SYM User’s
Grour at for first class rostage (Californians klease

add 64 sales tax).

™™ 22 SYM~1 Inrut/Outeput Pins Utilization

TN 35 SYM-1 Urdates for *VIM®" Reference Manual

TN 49 S5YM-1 Sawrele Prosrams

TN 50 §YM-1 Display Routine

TN 52 SYM~1 Time Delaus Using 4532 Timer

TN 53 Tridonometric Functions for Sunertek BASIC

TN 54 SYM—-1 FPower-Ur to User ROM

TN 59 SYM—-1 Modification for Inputting Lower Case Characters
TN 72. Cassette Data Readindg Using SYM-1 Hish Sreed Format

*David B. Schaechtery 14053 Fenton Laner Sulmars CA 91342y has available
OTHELLO for. the 1K SYM-1. 1 have seen a corw of his source code$ but
have not wet received the cassette obdect code. I suddgested to Dr.
Schaechter thats for rpeorle unfamiliar with the damer» he also include a
descrirtion of the rules of the dame. Contact him directly for rrice
and other information.

XWe will be teaching a week-end course called "Microrrocessor Fundamen-—
talss” for the Urniversitw of California at Davisr January 25-27,1980.
The course fee is $450.00y and each student will receive a SYM-1 and
rower surply rlus some software doodies. For a bulletin on this courses
contact University Extensions UCHy Daviss» CA 95616,

COMING ATTRACTIONS!?

We have a number of drarhic and audioc packades for future issuesi rubli-
cation of these derends on how larde 3 portion of our subscribers have
added the necessary D/A and A/D interfaces., We 3lso have more utilitu
rackadgesr derending on the interest shown. There is no waw of tellind
what kinds of contributions sou readers will be sending inr so we too
will be surrrised by the next issue., See wou then... Lux
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Synertek Systems

CORPORATION ;
150 S. WOLFE RD. ® SUNNYVALE, CA 94086 e TELEPHONE (408) 988-5689
P. O. Box 552 ® SANTA CLARA, CA 95052 e TWX: 910-?2780135

October 1979
Dear SYM Owner:

We are happy to announce the beginning of a new publication devoted
solely to SYM users, the "SYM-Physis." The newsletter is published
by Dr. H. R. Luxenberg of the California State 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 him publish this
newsletter.

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

Subscriptions to the newsletter can be obtained by completing the form
on the 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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