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SYM—FHYSIS is & bimonthlw rsublication of the SYM Users’ Grours F. 0.
Kox 315y Chicor CA. 925927, SYM-FHYSIS and the SYM Users’ Grows (SUG)
are in no waw associsted with Ssnertek Suestems Corroration (8SC)y and
§8C has no resronsibilite for the contents of SYM-FHYSIS. S8YM is 3
redistered trademark of 88C. SYM-FHYS1S» from the Greeks means the
state of dgrowing todgethers to maske €rows to bring forth.

We welcome for rublication 2ll articles dealing with ang asrect of the
SYM~1y and its verws close relatives. Authors retain all commercisl
cordrights. Fortions of SYM-FHYSIS maw be rerroduced by clubs and ed-
ucational institutionsy and adartations of rrodrams for other comruters
may be freels rublisheds with full credit given and comslimentary cories
rrovided to SYM-FHYSIS and the original suthor(s). Flesse include a
self-addressed stamred envelore with 811 corresrondence.

Editor/Fublisher? He Re "Lux" Luxenbers
Business/Circulation? Jean Luxenbers
Associate Editor Thomas Gettus

SURSCRIFTION RATES!:

USA/Canades $2.00 for 3 volume of 6 issuesi overseas $12.50. Make checks
madable in US dollars to "SYM Users’ Grours' F. 0. Box 315y Chicos

CA 95927y Telerhone (916) 895-8751.

FLOFFY DOISK OFPERATING SYSTEM FOR THE SYM
We arer a5 wou should know by this timer verw much imerressed with the
rotential of SYMs but rezalize that not enough softusre exists (that

is whse we rpublish SYM-FHYSIS), It is fairlw simele from the hardware
standroint to add a3 disk controller and & rair of florries to the SYMy
(it realluw was!)y but sood Disk Orerating Sustems (D0S) are not easy to
come by, We watch the advertisements verw carefullys and when we hear
or see that a8 vendor announces the imminent asvailsbility of & SYM Fro-
ducty we write snd/or rhone to besty buwy borrow or masbe even stesl a
rre-release or rrototuyre versiony offering to testsy evaluastey shake-down
or otherwise hels to debud the rroduct and its documentstions srior to
official relesse. We did this with Rob llenison on the 2KSAr Sunertek
Sustems Corroration on RAE~1y Carl Moser on several software rackases

we hore to bedin to sell soonrs etc, We have lond been sware of Hudson
Digital Electronics File Oriented Disk Sustem (FOIS) for KIM Swstemss
and had heard only dood thindgs sbout it. FODS mayg be used with either
size florry disky so wou can start out with the § 1/4 inch disks and
urgrade to the 8 inch system with no conversion rroblems. In facty by
using two disk controllers in the swstem wou csn retsin both sets of
disks on—line. How’s that for urdgrading without obsolescence?

Dick Grabowsky of HOE was kind enoush to rrovide us with advance cories
of the 8YM Version of FOIDS (including source code!) and we have made

the mods necessarw to eliminate conflicts in wade zero and elsewhere
between MON» BASy RAE» and FODS. Each langusde will be able to casll anw
other in a8 manner natural to that langusges and the calls will include

SYM=FHYSIG 2+1

all ratches to BAS and MON being rublished in SYM-FHYSIS, We also

have suddested to Ssnertek Sustems Corroration that thew consider the
use of FODS in their disk swstem rlanning because it ewxists and is verw
versatile. We are vers rlessed with FODSy and are using its together
with RAE to rrerare this issue., The modifications are nezrly comrletes
and the system works like a charm., We will keer wou rosted on the rro-
dress of the FOUS MODS! Contact Hudson Diditsl Electronicssy Rox 120,
Allamuchws NJ 07820 for additional information (including rricel), We
Flan to make available SYM software on FOIS comratible Mini~Florries

in the future,

RAE NOTES (UFDATING SERVICE)

We have been using RAE-1 for many months nowr since long before its
official release in ROMs and have dotten to krnow it intimatels. UWhile
we do not have access to the source codes we have disassembled it and
studied its workindss and its authorr Carl Mosery has answered 211 of
our srecific cuestions in details including the rages zero and one mars.

There are several instructions and features of RAE-1 which are not de-
scribed in the Sunertek Reference Marnualy including srinter vectors and
disk vectors and commands. We are also adding ratches to RAEs using its
RUN commandy to chande baud rates and to switch between the RS-232 and
the 20 mA rorts as reeuiredy and to add text formatting carsbilities. We
had rlanned to describe these features in SYM~FHYSIS on a serizl basiss
but soon realized that these "urdates® would occurs too larse a3 rroror-
tion of the newsletter if written in the detailed manner thew deserved,
and therefore had to be distributed as serarate items. The urdates

will therefore be rublished serarately ss "RAE NOTES".

We will be mailing cories of RAE NOTESy as thew are rreraredr to all
who rurchase their RAE-1/2 from the Users’ Grour. RAE NOTES will be
available to 211 others on 2 subscrirtion basis. See back rade.

RAE NOTES #1 will rrovide a3 handw "Reference Card®s and describe how to
find the last line number in the current filey how to addust the label
length to fit a 40-column CRT or rrinters and how to get HA 8 to rut the
Fade numbers in the right rlace. RAE NOTES #2 will rrovide detziled
rages 0 and 1 marsy including the disk and hard cory srinting vectors,
These issues are being rrerared for rrinting now. RAE NOTES #3 will
rrovide detsiled information on RAE-to-Disk linkadge. We hore that by
RAE NOTES #4 some of our readers will be contributing results based on
their own disassembly of RAE-1y to locate more of its user available
subroutinessy in order that RAE can be ratchedr in the same wau that BAS—
IC is matchabler to further enhance its carabilites.

FERIODICAL RECOMMENDATIONS

The 6502 USER NOTES are no more! Fublication ended with Volume 3, Issue
9 (#17). We have rnot as wet received our final issue. All subscribers
will receive a cory of Issue #2 (January/Februarys, 1980) of COMFUTE. in
#lace of #18, Eric Rehnke will write the section "The Sindgle-Board
6502%y for COMFUTE. All back issues of the 4502 USER NOTES maw be
ordered from COMFUTE. COMFUTE. is 2 new masgazine covering the entire

4502 based comsuter community, The address is 900 Serring Garden St.s
Greensboros NC 27403,

Issue #21 of Micro (Februars 1980) has an article by Robert A, Feck de-
scribind an inexrensive waw to add an ASCII kewboard to SYM-1y and rre-
sents the recuired software.

Issue #2 of COMFUTE. (Jan/Feb.1980) has an article bw Jim Butterfield
which dives BASIC rage O mars for KIMy SYMs AIMsy PETy and Arrle.
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EOOK RECOMMENDATIONS

Add to the book recommendations rrinted in the Introductorw Issue the
following?

Leventhaly Lance: '6502 Assembly Languzde Frodramming®s Osborne/McGraw-
Hill Book Comransy 1979.

We think so highle of this book thast we feel every SYM owner should own

a copw., It contains numerous useful rrosrams which sou can adsrt imme-

diately for Lour own FUTFOSes. See back radge of this issue for orderind
information.

Fecks Robert! *SYM-1 Hardware Theorw of Orerations Manual®, 1979,

This is the second of three books he is writing for SYM-1., His third,
*SYM-1 Monitor Theory of Orerations Manuazl® is rlanned for release in
March 1980, His first was the "Arrendix to the First Rook of KIM for
the SYM"s listed in the Introductory Issue. The rrice for the Hardware
Theory Manual is $6.,00 U.S., delivered in the U.S. or Canada. Add $1.25
U.S. for overseas delivers. The book is about 40 radesy includes a SYM-
1 Schematicy and lists everu sisnal available a3t each rin on the board,
For a real understanding of how wour SYM hardware is rut todgethers this
book will erove helesful., Order directle from Robert A. Feck, F. 0. Box
2231y Sunnyvales CA 94087.

SUFER EASIC

Several subscriberss including Sean McKernnas Garw Humrhrews, and Jack
Erowns working from their knowleddge of Arrlesofts, KIMs and/or FET EASIC,
have contributed articles on modifiving SYM BASIC. Jack Erowny in s=ar-
ticulary has submitted three extensivels commented and well documented
source codess which are much too long to rublish in their entiretw.

One of Jack’s srodrams is a fantasticalluy fasts two-rassy four rara-
meter renumbering rrosgrams which takes advantage of the fact that each
RASIC line is interrreted in 2 self-modifwins section of code in rage Oy
and ratches in at that section. An uncommented version of that rrogram
is rublished here.

His second rrogram is 2 terminal control ratch which rermits easuy ed-
iting of BASIC liness either currents or rreviously entered, by rro-
viding a set of cursor control commands, To cuote Jacks and we adree
with himsy *With the editing carability of SUPER TCF and the versatilitw

of the cursor extension commands SYM-1 now exceeds both Arrle II and FET

in editing and cursor control carabilitu.®

His third erodgram rrovides for saving and losding both BASIC and 6502
files with namess and Frints messasges like SEARCHING FOR DATAy FOUND
DATAs LOADING DATAs and SAVING DATAr where arrrorriate. This rrodram
is even more rowerful than the PET ecuivalent., His second and third
rrodrams are ratched to BASIC by trarring 211 carriage return outruts
to see if thew were rromrted by detection of an errorsy andy if so»
branching to the ratch., This arrrosch is much faster than the method
used in the renumbering rrogram» since it occurs only during outrut
commandsy whern BASIC is beind slowed down by the terminal ouwtrut rate
anYway.

Since these rrodgrams are so usefuly too long to rublish in SYM-FHYSIS,
and reauire the full documentation and commenting for comrlete under-—
standingdy Jack has adreed to have us distribute them a3t & cost of $.,30
rer rade, This modest charde will raw for rrinting and mailing costs,
and give Jack a3 nominal rosalty for his efforts., See back rade for
ordering details. In the futures we will offer the documentation and
comrlete source rrograms on cassette in RAE-1 format,
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ULTRA-RENUMEER FOR BAS~-1
Here is an uncommented (to save srace) source code version of Jack
Brown’s ULTRA-RENUMEER, So that it maw be used in 8 4K SYM it is locat-
ed at OCOO-OFFF, Note that OF00-OFFF is reserved as a8 working buffer
for the line number tables. To use this rrograms enter BASIC with .J Oy
answer MEMORY SIZE? with 3072y exit to MON with RST. Fatch 4C S40E at
00LD-00IF sy and reenter BASIC with .G 0. Whenever sou wish to renumber 2
srogram use the command #LIST with ur to four rarameters (decimal) ser-—
srated by commasy e.941

#LIST bases stery sliney hline (CR)

where hase is the starting line numbers ster is the increment, and sline
and hline are the (current) first and last line numbers of the sedment
of the BASIC srodram wou wish to rerumber. If the rarameters are omit-
teds tihe default values are 100, 10y current lowest line number» current
highest line number. ULTRA-RENUMBER will automatically take care of
orening ur (or closing ur) sraces in case the new line number has more
or fewer digits than the old line number! Ifs as sometimes harrens, wou
recuested a3 transfer to a non-existent linme numbersy this will be fladded
by the insertion of 65535, I think wou will be so imrressed with the
sreed and convenience of ULTRA-RENUMBER that wou will want to relocate
it together with the Trig Fatchr and sutomate the ratch at OODD in the
same w3y a3s the ratch for Trig Fatch at 00C4 was automated in the TCF
article in the Introductors Issue rade 0-17.

OCO0 20 DO2 00 RO 4D 20 FS C7sCR ODO0 20 45 OE DO 0A A0 C1 A9s57
OCo8 AS 1C 85 5A AS 1D 85 SEsOD Ono8 9E 20 54 C9 4C 23 C3 20,84
QCL0 20 N2 00 C% 2C N0 43 20,27 010 4% OE 20 45 OE 20 45 OEsED
0C18 CC 00 20 FS C7 AS 1C 85515 oni8 AA FO E2 A2 04 DD 4F O0E»19
OC20 5C AS 1D 85 SD 20 L2 00,07 On20 FO 05 CA DO F8 FO EE AS5+23
0Cc28 C? 2C DO 36 20 CC 00 20,50E OD28 D3 48 AS D4 48 20 CC OOsEER
OC30 FS C7 AS 1C 85 SE AS 1Dy 30 On30 RO E6 20 FS C7 AS 1D CSyE4
OC38 85 SF 20 02 00 C? 2C IOsCE on3g SF 90 4C FO 02 RO 06 AS,6C
0C40 28 20 CC 00 20 FS C7 AS»60 0040 1C C5 S5E 90 42 AS 1D C5,04
0C48 1C 85 60 AS 1D 85 61 4C»S55 0n48 61 FO 04 EO 3A 90 0B AS,80
OCS0 &F OC A9 44 85 S5A A9 00+65 050 1C C5 60 FO 02 BO 30 20sE3
OC58 8BS SR A9 0A 85 SC A9 00,82 ONS8 92 O 68 85 D[4 68 85 D303
OCs60 85 S A2 01 846 SE CA B6,3R 0060 A0 00 A2 00 ED 01 01 FOsC4
OCs8 SF A9 FF 85 60 85 61 A?sE6 Qn68 OF 48 20 CC 00 90 03 20sEA
0C70 FE 85 79 A9 OE BS 7A A%,11 QD70 C? Ol 68 91 O3 EB8 DO EC»00
0C?8 FC BS 58 A% OE 85 59 AS,24 onzg 20 CC 00 BO OF 20 ER ODsC3
OC80 7R 85 77 AS 7C 85 78 20,019 ongo 20 D2 00 20 F8 EO 05 48s5A
OCB88 19 OE A0 03 Bl 77 91 79,05 onBs 68 20 D2 00 C9 2C FO 97:30
OC?0 88 Rl 77 91 79 A0 03 ER1,E3 QD90 N0 86 20 19 OE AS 58 BS5s4F
0C®8 77 CS SF FO 04 90 42 BOsF4 Qn98 79 AS 59 85 74 A0 05 KRis1R
OCAO 07 88 R1 77 CS SE 90 39,97 ODAO0 79 CS 1D FO 15 C9 FF 0,13
OCA8 A0 03 B1 77 CS 461 FO 04,7C ODAB 18 85 RBR2 85 Bl AS Rl 85s73
OCEQ BO 1R 90 09 88 El 77 C5s55 QIR0 B3 A2 920 38 20 FF D9 4CsD4
OCB8 60 FO 02 EO 10 A0 03 E9sC3 OIE8 9A DE 88 K1 79 CS 1C FO.CC
0CCO AF 00 91 77 88 E? AF 00s6A onco EC 20 22 OE 20 3R OE DOs4l
OCC8 91 77 20 22 OE A0 01 El1,14 QnC8 N4 20 08 OE A0 00 R1 77513
OCno 77 FO 18 20 3E OE AA 88»2E onno €8 91 77 20 30 OE DO 08:19
OCD8 Bl 77 85 77 86 78 4AC B8A»26 0oDD8 E6 7D DO 02 Eé 7E 88 60,94
OCEQ OC AS 79 85 S8 AS 7A 85,01 ODEO A4 77 DO 02 C6 78 C6 77102
OCE8 59 DO E2 A? FF C8 91 79,56 ODE8 4C CC OD 20 08 OE A0 O1sFE
OCFO C8 91 79 AS 7B 85 I3 AS5,45 ODF0 Bl 79 88 91 79 20 30 OEs18
OCF8 7C 85 4 IO 03 20 45 OE»60 OOF8 FO 05 20 3E OF DO EF A4,0C
7560 740C

Hex Dume continues on bottom of Fade 8- Souce Code Fade 5
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2—~ A5 1C 0620 LDA XL INNUM OCE2- 90 09 1250 RCC COFYR
0C34~ 85 SE 0630 5TA %SLINE OCE4- 88 1260 CHKHLO DEY
0010 FULTRA-RENUMEER 0C36- A% 1N 0640 LDA XL INNUNMt1 OCBS- Bl 77 1270 LI (INDEXA) Y
0020 3 THE ULTIMATE SYM-1 85 5F 0650 STA XSLINE+1 OCE7— C5 60 1280 CMF XHLINE

ASSEMRBLE LIST

0030 ;BASIC RENUMEER FROGRAM - 20 D2 00 0660 JSR CHRGOT OCE9— FO 02 1290 REQ COFYR
0040 3 ce 2c 0670 CHE &7y OCEE- EO 10 1300 ECS COFYN
0050 COFYRIGHT 1979 RY 0o 28 0480 ENE DHLINE OCEDI- A0 03 1310 COFYR LIY #$03
0060 7J. W. EROWN 20 CC 00 0690 JSK CHRGET QOCRF- B9 AF 00 1320 LOA FACTO-3sY
0070 ;ALL RIGHTS RESERVED 20 F5 C7 0700 JSR LINGET 0CC2- 91 77 1330 STA (INDEXA)sY
0080 (ot e 0710 LIiA XL INNUM 0cca- 88 1340 DEY
0090 +BA $0C00 85 40 0720 STA XHLINE OCCS—- B9 AF 00 1350 LA FACTO-3,Y
0100 .08 AS 1D 0730 LA XLINNUM+1 oces- 91 77 1360 STA (INDEXA)»sY
0110 © JMC $5000 0CALn- 85 61 0740 STA XHLINE+1 0CCA- 20 22 OE 1370 JSR ADDSTF
0120 NWSTRT JIE $0058 OC4AF—~ 4C &F 0C 0750 JMF COFY OCCD- A0 01 1380 COFYN LDY #3$01
0120 BEGIN LDE $005A 0Cs2- A9 b4 0760 DEFALT LIA #$64 OCCE~ B1 77 1390 LDA (INDEXA)sY
0140 STEF JIE $005C 0CS4~ 85 SA 0770 STA XBEGIN ochi- FO 18 1400 BEQ COFYE
0150 SLINE JOE $005E 0Cs56— A9 00 0780 LIA #3500 OCh3~ 20 3B OF 1410 JSR BUFXE
0160 HLINE JDE $0060 0Cs8~ 8% SR 0790 STA XBEGIN+1 OCIé~ AA 1420 TAX
0170 VARTAE JOE $0070 OCSA~ A9 0A 0800 DSTEF LIA #$0A ocn7- 88 1430 DEY
0180 FACTO LUE $00E2 0CEC- 85 5C 0810 STA XSTEF OChB- Bl 77 1440 LDA (INDEXA)sY
0190 LINNUM «DE $001C OCSE~ A9 00 0820 LIA #$00 ocha- 85 77 1450 STA XINDEXA
0200 TXTTAE +IE $007B 0Cs60- 85 5D 0830 STA XSTEF+1 ocnc- 86 78 1440 STX XINDEXA+1
0210 TXTFTR +DE $0003 0C62-~ A2 01 0840 DSLINE LOX #$01 OCLIE—~ 4C 8A OC 1470 JHMF COFYA
0220 INDEXA +DE $0077 0C64~ 86 SE 0850 STX XSLINE OCE1- AS 79 1480 COFYM LDA XINDEXE
0230 INDEXE +DE $0079 0C6&6~ CA 0860 DEX OCE3- 85 58 1490 STA XNWSTRT
0240 WORKEF + 0T NUM+$0300 0Cé7- 86 SF 0870 STX XSLINE+1 OCES- A5 74 1500 LDA XINDEXE+1
0250 5 (RELOCATE WORKEF WHEN 0C69- A9 FF 0880 DHLINE LDA #$FF OCE7- 85 59 1510 STA XNWSTRT+1
02460 ;RELOCATING FPROGRAM) OC6E~ 85 60 0890 STA XHLINE OCE9—- D0 E2 1520 ENE COFYN
0270 0céD- 85 61 0900 STA XHLINE+1 OCEB- A9 FF 1530 COFYE LDA #$FF
0280 CHRGET +OE $00CC OC6F~ A9 FE 0910 COFY LIA #WORKERF-2 OCED- C8 1540 INY
0290 CHRGOT <DE $00D2 oc71- 85 79 0920 STA XINDEXE OCEE- 91 79 1550 STA (INDEXE)sY
0300 FIXLNK JDIE $C323 0C73~ A% OE 0930 LIA #HsWORKEF-2 OCFO~ C8 1560 INY
0310 LINGET JDE $C7F5 oc75- 85 7A 0940 STA XINDEXE+1 OCF1- 91 79 1570 STA (INDEXE)»Y
0320 FLOATC JOE $D9FF 0c77- A9 FC 0950 LIA #WORKEF-4 OCF3- A5 7R 1580 RENUM LDA XTXTTAE
0330 FOUT JDE $DE9A 0C79- 85 58 0960 STA XNWSTRT OCES~- 85 03 1590 STA XTXTFTR
0340 MESSUR +DE $C954 OC7B- A% OE 0970 LOA #HyWORKEF-4 OCF7- A5 7C 1600 LIA XTXTTAE+1
0350 oc7n- 85 59 0980 STA XNWSTRT+1 OCF9- 85 D4 14610 STA XTXTFTR+1
0360 BREAKIN +DE $00DD OC7F- AS 7R 0990 LDA XTXTTAR OCFE- DO 03 1620 ENE RENE
0370 BACK -+DE $00EO 0cs1l- 85 77 1000 STA XINDEXA OCFII- 20 45 OE 1630 RENA JSR GRAE
0380 ERMESS +DE $C254 0Cc83- A5 7C 1010 LIA XTXTTAE+1 0000- 20 45 OE 1640 RENE JSR GRAE
0390 GVARAL +DE $CE63 ocs8s- 85 78 1020 STA ¥INDEXA+1 ON03- IO OA 1650 ENE RENC
0400 5 0ocg7- 20 19 OE 1030 JSR SETFAC Onos- A0 Ci 1640 LIY #$C1
0CO0~ 20 D2 00 0410 NUM JSR CHRGOT 0C8A- A0 03 1040 COFYA LIY #3$03 On07—- A9 9E 1670 LDA #$9E
0CO3- BO 4D 0420 ECS DEFALT 0c8c- Bl 77 1050 LIA (INDEXA),Y 0009~ 20 54 C9 1680 JSR MESSUE
0Co0S- 20 FS C7 0430 JSR LINGET OCBE- 91 79 1040 STA (INDEXE)sY ODOC~ 4C 23 C3 1690 JHMF FIXLNK
0C08—~ A5 1IC 0440 LDA XLINNUM OCY0- 88 1070 DEY ODOF—~ 20 45 OE 1700 RENC JSK GRAER
0COA- 85 GA 0450 STA XBEGIN 0C?1- BL 77 1080 LDA C(INDEXA)rY OD12- 20 45 OE 1710 JSF GRAER
0COC~ AS 1D 0460 LDA XLINNUM+1 0C93~ 91 79 1090 STA (INDEXE)sY OD15- 20 45 OF 1720 RENI JSR GRAE
OCOE~ 85 SR 0470 STA ¥BEGIN+1 0C95~ A0 03 1100 LDY #$03 0018- AA 1730 RENE TAX
0C10- 20 D2 00 0480 JSK CHRGOT 0C97- Bl 77 1110 LDA (INDEXA) Y 0019~ FO E2 1740 EEQ RENA
0C13~ C9 2C 0490 CHE %0 0099~ €5 5F 1120 CMF XSLINE+1 OD1E- A2 04 1750 LDX #$04
0G15- 1O 43 0500 ENE DSTEF OCYB~ FO 04 1130 EEQR CHKSLO ODiD- DD 4F OE 1760 RENG CMF TOKEN-1,X
0CL7- 20 CC 00 0510 JSR CHRGET OCon- 90 42 1140 ECC COFYM on20- FO 05 1770 REQ RENH
0C1A- 20 F5 C7 0520 JSR LINGET OC9F - EO 07 1150 ECS COFYC oOD22- ChA 1780 DEX
oCc1n- AS 1C 0530 LDA XLINNUM 0OCAl~ 88 1160 CHKSLO LEY on23- D0 F8 1790 ENE RENG
OC1F- 85 5C 0540 STA XSTEF 0CA2~ Bl 77 1170 LDA (INDEXA)sY 0D25- FO EE 1800 BEQ RENI
OC21- AS 1D 0550 LIA XLINNUM+1 0CA4—- C5 SE 1180 CMP %SLINE 00n27- AS D3 1810 RENH LIOA XTXTFTR
0E23~ 85 Sh 0560 STA XSTEF+1 OCAL—~ 90 39 1190 ECC COFPYM 0029~ 48 1820 FHA
QC25~ 20 D2 00 0570 JSR CHRGOT OCAB- A0 03 1200 COFYC LDY #$03 O02A- AS D4 1830 LDA XTXTFTR+1
0c28- €9 2¢ 0580 CHF %7, ocAA- RB1 77 1210 LDA (INDEXA)sY 0D2C- 48 1840 FHA
OC2A- DO 36 0590 ENE DSLINE OCAC~- C5 61 1220 CMF XHLINE+1 oD2D- 20 CC 00 1850 JSR CHRGET
OC2C- 20 CC 00 0600 JSR CHRGET OCAE—- FO 04 1230 EEQ@ CHKHLO on30- BO Eé 1860 RCS RENE
OC2F- 20 F5 C7 0610 JSRLINGET OCEO- EO 1R 1240 ECS COFYN on32- 20 FS €7 1870 JSK LINGET
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0035~ A5 1D 1880 LDA XLINNUM+1 ODEA- 20 FF 09 2510 JSR FLOATC 0E32- €5 79 2140 CMF XINDEXE
0D37- C5 5F 1890 CMF ¥SLINE+1 ODE7- 4C 9A UE 2520 JMF FOUT OE34- [0 04 3150 ENE CRTS
ODZ9- 90 4C 1900 BCC RENF OLEA- 88 2530 FNC LEY OE36- A5 78 3160 LDA KINDEXA+1
OD3E- FO 02 1910 BEQ SLOCHK OLRE- Bl 79 2540 LDA C(INDEXE) Y OE38- C5 76 3170 CMF KINDEXE+1
OD3D- EO 06 1920 ECS RENR ODEL- C5 1C 2550 CMF XLINNUM OE3A- 60 3180 CRTS RTS
OD3F- AS 1C 1930 SLOCHK LDA ¥LINNUH ODEF~ FO EC 2560 BEQ FNE OE3E- 20 3E OFE 3190 EUFXB JSR BUFXA
0n41- C5 SE 1940 CMF ¥SLINE ODC1- 20 22 OE 2570 FND JSK ADDSTF OE3E- E6 79 3200 BUFXA INC XINDEXE
0D43- 50 42 1950 BCC RENF OLC4~ 20 3B OF 2580 ISR RUFXE 0E40- D0 02 3210 ENE ERTS
0045 AS 1D 1960 RENR LDA KLINNUM+1 OLC7- O Ti4 2590 ENE FNA 0E42- Eé 74 3220 INC ¥INDEXE+1
0D47- €5 61 1970 CMF ¥HL INE+1 OLCY- 20 08 OFE 2600 MOVUF JSR SETFTR OE44- 60 3230 ERTS RTS
0049~ FO 04 1980 BEQ HLOCHK ODEC- AO 00 2610 MUA LIY #$00 0E45- A0 00 3240 GRAE LIY #$00
ODAR- BO 3A 1990 ECS RENF ODCE~ Bl 77 2620 LDA (INDEXA)sY OE47- E6 D3 3250 INC XTXTFTR
0L4D- 90 08 2000 KCC RENS OLno- €8 2630 INY 0E49- DO 02 3260 ENE GRA
ODAF- A5 1C 2010 HLOCHK LDA ¥LINNUN OLDi- $1 77 2640 STA C(INDEXA)»Y OEAE- Eé N4 3270 INC XTXTETR+1
ODS1- C5 60 2020 CMF XHLINE OLD3- 20 30 OFE 2650 JSR CMFX OEAD- E1 D3 3280 GRA LDA (TXTETR)sY
0D53- FO 02 2030 FEQ RENS OLD6- D0 08 2660 ENE MUC OE4F- 60 3250 RTS
OD55~ BO 30 2040 ECS RENF oD8- E6 70 2670 INC XUARTAE OE50- 88 89 3300 TOKEN JEY 388 $89
OD57- 20 92 OD 2050 RENS JSR FINUM OLDA- [0 02 2680 ENE MUE OE52- 8C Al 2310 JEBY $8C $A1
oD5A- 68 2060 FLA oDnC- E6 7E 2690 INC XUARTAE+1 OES4- €9 23 3320 NUMFATCH  CMF ##
ODSB- 85 D4 2070 STA XTXTFTR+1 ODVE- 88 2700 MUE LEY OES6- FO 06 3330 EEQ CHECK
oDSD- 48 2080 FLA ODDF- 60 2710 RTS OE58- 38 3340 RESTR SEC
ODSE- 85 D3 2090 STA XTXTFTR OLEO- A4 77 2720 MUC LIY XINDEXA 0ES9- E9 30 3350 SEC #$30
ons60~- A0 00 2100 LDY #$00 ODE2- DO 02 2730 ENE MUD OESB- 4C EO 00 33460 JMF BACK
oné2- A2 00 2110 LDX $#$00 ODE4- Cé 78 2740 DEC XINDEXA+1 OESE- 68 3370 CHECK FLA
0D64- BD 01 01 2120 RENI LDA $0101,X OLE6=- C6 77 2750 MUD DEC XINDEXA OESF- 48 3380 FHA
0né7- FO OF 2130 BEQ RENK OLES- 4C CC OD 2740 JMF HUA 0E60- C9 63 3390 CMF #GVARAT
0D69- 48 2140 FHA OLEE- 20 08 OE 2770 MOVDWN JSR SETFTR OE62- FO 04 3400 KEQ CHECKA
0D6A- 20 CC 00 2150 JSR CHRGET OLEE- A0 01 2780 MDA LIY #$01 OE64- A9 23 3410 RESTRA LDA %
OD6I- 90 03 2160 KCC REN.J OLFO- E1 79 2790 LDA (INDEXE) Y OE66- 1O FO 3420 ENE RESTR
OD6F- 20 C9 O 2170 JSK MOVUF OLF2- 88 2800 LEY OE6B- 48 3430 CHECKA FLA
0D72- 68 2180 RENJ FLA OLF3- 91 79 2810 STA (INDEXE)sY OE&9- 68 3440 FLA
0D73- 91 D3 2190 STA (TXTETR) Y OLFS- 20 30 OE 2820 JSR CMFX OE4A- 48 3450 FHA
on75- EB 2200 INX OLF8- FO 05 2830 KEQ MIIC OE&E- C9 CE 3460 CMF #H» GUARAD
0D76- 10 EC 2210 BNE RENI ODFA- 20 3E OE 2840 MDE JSR BUFXA OE4D- FO 05 3470 BEQ CHECKE
0D78- 20 CC 00 2220 RENK JSR CHRGET OLFD- 10 EF 2850 ENE MDA OEGF- A9 63 3480 LIA #GUARAL
OII7E- BO OF 2230 KCS RENZ ODFF- A4 7D 2860 MIIC LIY XVARTAE 0E71- 48 3490 FHA
OD7D- 20 EE O 2240 RENM JSR HOVDWN OE01- DO 02 2870 ENE MID 0E72- DO FO 3500 ENE RESTRA
0DBO- 20 D2 00 2250 JSR CHRGOT OE03- Cé 7E 2880 DEC XVARTAE+1 OE74- 68 3510 CHECKE FLA
0D83- 90 F8 2260 ECC RENM 0E05- Cé 7D 2890 MID DEC XVARTAE 0E75- 68 3520 FLA
0DBS- BO 05 2270 KCS RENZ 0E07- 60 2900 MIE RTS OE76- 68 3530 FLA
ong7- 68 2280 RENF FLA OE08- AS 7D 2910 SETFTR LDA XVARTAE 0E77- A9 OF 3540 LA #HyNUM-1
0D88- 68 2290 FLA 0EOA- 85 77 2920 STA XINDEXA 0E79- 48 3550 FHA
0D89- 20 D2 00 2300 JSR CHRGOT OEOC- AS 7E 2930 LDA XVARTAE+1 OE7A- A9 FF 3560 LDA #NUM-1
on8c- €9 2C 2310 RENZ CMF 471 OEOE- 85 78 2940 STA KINDEXA+1 OE7C- 48 3570 FHA
ODBE- FO 97 2320 KER RENH 0E10- AS I3 2950 LIA XTXTFTR OE7D- 20 CC 00 3580 JSR CHRGET
0D90- D0 86 2330 BNE RENE 0E12- 85 79 2960 STA XINDEXE 0EBO- C9 99 3590 CHE $$99
0D92- 20 19 OF 2340 FINUM JSR SETFAC OE14- A5 D14 2970 LDA XTXTFTR+1 OEB2- [0 03 3600 ENE ERROR
0D95- AS 58 2350 LA XNWSTRT OE16- 85 74 2980 STA XINDEXE+1 OEB4- 4C CC 00 3610 JMF CHRGET
on97- 85 79 2360 STA KINDEXE 0E18- 60 2990 RTS 0EB7- A2 02 3620 ERROR LDX $$02
0D99- AS 59 2370 LDA KNWSTRT+1 OE19- A5 5A 3000 SETFAC LDA XBEGIN OEB9- 4C 5A C2 3630 JMF ERMESS
OL9E- 85 7A 2380 . STA XINDEXE+1 OE1E- 85 E1 3010 STA XFACTO-1 3640 JEN
Obor- B3 75 za00 N LDA (INDEXE) Y OEiF- 85 B2 3030 STA XFACTO OESO 88 B9 BC AL C9 23 FO 06s03
- ’ = =) 2 > ’
0DA1- €S 1D 2410 CHF XL INNUH+1 0E21- 60 3040 RTS OE00 7% Do £2 Lo TE Co 0 OO % OFSE 38 E9 30 AC EO 00 B 4Br00
0DA3- FO 15 2420 KEQ FNC 0E22- A5 B1 3050 ADDSTE LA XFACTO-1 - OE60 C9 63 FO 04 A9 23 D0 FOsAC
OLAS- C9 FF 2430 CHF #$FF OE24- 18 3060 cLe OE10 A5 D3 85 79 AS D4 85 70+62 oria 48 4B 4B C9 CE FO 05 APsF9
oDA7- DO 18 2440 BNE FND OE25- 65 5C 3070 anc xsTER  OELB 60 A3 D8 B3 1 A3 2T 5o145 OE70 43 48 DO FO 68 48 68 A9145
ODA9- 85 B2 2450 STA XFACTO 0E27- 85 E1 3080 STA XFACTO-1 oine p1 as B2 65 SD 85 B &0.a3 OE78 OB 48 A9 FF 48 20 CC 00,74
ODAB- 85 Bl 2450 STA XFACTO-1 0E29- AS B2 3090 Loa sracTo  O228 AL 85 B O e 64 A= J5.ec OEBO €3 99 DO 03 4C LC 00 243
ODAD- A5 E1 2470 FNR LDA XFACTO-1 OE2B- 65 5D 3100 ADG RBTEF+L Pe-0 £= 27 22 22 52 00 B SEicp OEEB 02 4C SA G2sCD
ODAF- 85 B3 2480 STA XFACTO+1 OE2D- 85 B2 3110 STA ¥FACTO . 47CD
ODB1- A2 90 2490 LDX #$90 OE2F- 60 3120 ARTS RTS 9EA( Do 02 B 7/ 40 RO 00 Bes 40
. OE48 D3 DO 02 Eé D4 E1 I3 40,E3
ODB3- 38 2500 SEC OE30- A5 77 3130 CHPX LDA XINDEXA
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DOODLING WITH THE KTM-2

Phillip M. Rinard
2019 Park Ave.
Emporia, KS 66801

The KTM-2 keyboard terminal module provides a convenient way to add
a video interface to a SYN#H as well as a keyboard. Unlike some other
computers (e.g., PET, SORCERER), it is not possible to push a single
keyboard button and place a graphic character anywhere on the video display.
When the keyboard is communicating with the computer you must originate
cursor movements and character generation with computer instructions.

You can use the local mode if you alter some input-output lines on the
KTM-2 edge connector, but there is a software approach that offers some
advantages.

The program listed below allows you to '"doodle'" on the video display
by controlling the cursor's position and enabling any of the keyboard
characters to be placed on the screen. A display can be constructed and
altered until a pleasing final form is achieved., It could then be made
into a subsequeﬁt program or simply admired before destroyed. With this
software approach, fewer button pushings are needed to make a drawing
than would be needed in the local mode.

When the program begins, the screen is cleared and the cursor placed
in the upper-left corner (the HOME position). The initialization also
assumes you will want the "reversed graphics" mode, but you can change
this at any time if you wish., The SYM waits for your commands. The
SUPERMON subroutine INCHR would have been used to accept a character from
the_keyboard except for the fact that it converts lower-case letters into
Upper-case letters and thus prevents half the graphic characters from being
accepted. Fortunately, this lower-to—-upper case conversion is only a small
part of the subroutine so the solution is easy. The subroutine is copied
out of the monitor (using the "block move" command), and then NOPs placed

in the offending registers which are $307-$310 in the listing here.

SYM~FHYSIS
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After receiving your keyboard input, the SYM searches for its
significance. It first checks for a cursor control instruction. The

keyboard numerals "', "2"  "3" and "4" each move the cursor one space

from its:present location; the motion is left, up, down and right, respectively.

A "3" with the cursor on the bottom row will scroll the whole screen,
not move the cursor,

For larger movements, "9", "O", "+" and "=" are available. The "9"
key is a carriage return and "Q" is a "HOME" instruction. The KTM-2
provides for "relative" and "absolute" addressing of the cursor, as explained
in the manual, and the "+" and "=" keys begin those operations. To move
the cursor five rows and ten columns from its present location with this
program, type "+", "O5" and "{0". An "ESC" command must proceed the SpiIvy
but with the SYM in control it is done automatically for you, The full
byte "05" must be used, and base ten numbers must be entered; thus, the
"0" is really a ten, not a sixteen. An example of absolute addressing
with this program would be !=", "32", "28"; the cursor would jump to row
32 and column 28. A preceeding "ESC" would again be supplied by the SYM.

As the cursor moves across an already-existing character on the
display, it erases the character. Using the carriage return or home
command leaves the screen unchanged and thus can get it out of a "tight"
spot without erasing part of the doodle.

Should your keybeard entry not imply a cursor movement, the program
next checks it against the graphic symbols available as part of the KTM-2.
If you have typed in "n", for example, it will place the '"club" suit symbol
on the screen and the cursor moves one position to the right. If you type
"N" you will get a thin horizontal line. It is assumed that you are still
in the reversed graphics mode (called R,G in the manual).

Perhaps you would like an actual "N" and not its corresponding graphic

character. You need to be in the r,g mode. This program allows you to form

- any combination of the G, R, g and r modes you wish by typing "5", "6", "7"

and "8", respectively. To get the "N", therefore, type "7", "8" and then
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"N", To return to the reversed graphics mode, type "5" and "6". In the 0300 88 81 20 41 BA 29 7F EAsBé6 0378 8A 18 20 4 8A AY F? 4%901C

0308 EA EA EA EA EA EA EA EAsD6 0380 FF 4C B8 81 85 F9 20 88,86
g,R mode, you get an "N" with the black and white interchanged; with G,r you 0310 EA C% OF DO OF AD 53 Ab6s19 0388 81 20 E9 8A A9 30 8D 03,03
0318 49 40 80 53 Aé 18 920 E2sB2 0390 A4 AS F9 A2 OR 49 FF 38s72
get the graphic symbol with black and white interchanged. 0320 C9 OI 4C EE 81 4C 61 A6,80 0398 20 N4 8A 20 E6 BA AD 06426
0328 20 09 83 20 88 81 2C 53,04 03A0 88 IO FI EA 4A CA DO F0s39
Certain keys (especially punctuztion marks) are not assigned any 0330 A4 70 03 20 55 8A 4C C4sFC 0348 A5 F9 C9 OD FO 04 C9 0As74
0338 81 4C 64 A6 20 88 81 APsCS 03B0 DO 03 20 32 8B AC C4 81+E5
grapics characters and are simply ignored in that respect. Pushing the 0340 00 85 F9 AL 02 A4 2D 54,17 O3E8 48 AD 02 A4 29 OF 90 02s1A
0348 A6 38 E9 40 90 FS 20 EZ‘?!F}‘C 03CO 09 30 20 54 A6 8D 02 A4sAD
space bar does not move the cursor one position to the right. The "SHIFT 0350 8A AD 02 A4 2D 54 A6 381E,i§ 0308 68 60 31 34 37 33 39 30sA8
0358 E9 40 2C 53 A6 10 06 2056C 0300 08 09 OE OA Ol 48 1R 67545
SPACE-BAR", however, is a valid graphic symbol and recognized as such. 0360 D4 8BA 4C 87 8A A0 07 8815§ 0308 1R 72 35 36 37 38 47 52,45
0368 DO FI EA 66 F9 20 I"i9 BQyFE O3EQ 67 72y7E
The numerials can not be placed on the display since they are cursor 0370 48 ES5 00 68 %0 I8 20 E9,I5 &77E
cpatrel keves 200 20 86 8B JSR ACCESS Write-enable the system RAM.
s K i . . . 203 A9 1B LDAIM Clear the screen
his program makes use of the KT features in a manner that is easier 205 20 47 8A JSR OUTCHR with ESC E.
i 208 A9 45 LDAIM
to use than in the local mode. The numerals control the cursor and the 20A 20 47 8A JSR OUTCHR
: 20D A9 47 LDAIM Begin in reversed graphics
mode, while the alphabetical keys (and a few others) create the actual 20F 85 08 STAZ with G and R.
b i i . 211 A9 52 LDAIM
symbols. A sketch of the keyboard with the functions or symbols shown in 213 85 09 STAZ
: . ) 215 A0 00 START  LDYIM Initialize command table index.
place of the alphanumeric characters helps the user find the desired key. 217 20 FF 02 JSR 1INCH Obtain a keyboar‘d entry
A A £ data" f ith th 21A 85 07 STAZ and store it.
After the program lisiting is a table o ata or use wi e 51C 20 EF 02 JSR BACKUP. Erase the entry Frombthelcorean)
i 21 pi £ 11—k U.S. ident lout of 21F A5 07 LDAZ Compare entry with table of cursor
program. It displays a 15x21 picture of a we nown president out o 921 D9 CA 03 NXTCOM CMP, AY et
only six different characters. The top row of the table forms the top row %%g (F:g OF ?53 OUTCOM
: e i 227 CO 05 CPYIM
- L 60 the tabl d
of the picture, and so on The ™" through in e table correspon 229 D0 F6 BNE NXTCOM
i on " 228 D9 CA 03 CMP,AY Is the command "HOME"?
d t th R de: "\' SHIFT LINE-FEED 5
to these keybaard characters in e G,R mode N ’ 29F DO OF BNE’RELA Not 2 simple cursor i A i
o 230 A9 1B LDAIM Use "ESC" before the "HOME" command.
L DM RILZ TR - ) DS CARRIAGE-RETURN
SHIFT ALPHA", " ]", "SHIFT SPACE-BAR", and "SHIFT > 232 20 46 8A JSR OUTCHR Send the "ESC" out.
: . ; : : 235 B9 DO 03 OQUTCOM  LDA,AY Get the command's ASCII code.
t k
respectively. If you don't recognize this man immediately, step bac 238 20 ?g gg JSR’OUTCHR SR e e
: s : 23B 4C JMP START  Return for next keyboard entry.
t of ch T h g .
a few feet and squint. After finding a pleasing set of characters suc 236 9 2B RELA CMPIM Is the entry el e addressmg?
. : 240 DO 04 BNE ABS If not, try absolute addressing.
it to b s
as those suggested here, the display can be made into a program to be 242 A9 00 LDAIM Temporary code for "+".
. : ; 244 10 06 BPL DATA Jump to a storeage command.
put onto the screen automatically on future occasions. e 5
0200 20 B6 BE A9 1B 20 4/ BAsEG 0280 BA AS 06 20 47 8A AC 15,F3 246 €9 gg ABS  CMPIM Is the entry "=" for absolute addressing?
0208 A9 45 20 47 BA A9 47 85,34 0288 02 C9 40 30 2F C9 80 10sE6 ggg Rg 3 EgEI:XTSYM %nggﬁérshﬁgsetggr%ﬂo] table.
0210 08 A% 52 85 09 A0 00 20s8B 0290 2B 85 07 AT 1E 20 47 8Ar22 S
- - & CF - 24C 85 07 DATA  STAZ Store the temporary code.
0218 FF 02 85 07 20 EF 02 AS,CE 0298 A5 08 20 47 B8A A? 1R 20sA4 :
0220 07 D9 CA 03 FO OF C8 COsO02 02A0 47 BA AS 09 20 47 BA AS,ES 24E 20 D9 81 JSR INBYTE Get the new row or the change in thﬁ row Vg‘”e-
0228 05 DO Fé6 [P CA 03 DO OEsSi 0248 07 20 47 8BA A2 00 EI D&sEé ggl gg g}’ 02 JSR DECHEX Changs b{te "'IEO a hex number for the KTM-
0230 A9 1B 20 47 8A E9 D0 03,92 02E0 03 20 47 8A EB EO 04 D0:76 SR jgéZBACKUP oS t;eo‘l;ge/t; 5
0238 20 47 8A 4C 15 02 C? 2EsDA O2E8 F5 4C 15 02 A2 00 EI' DA,07
0240 DO 04 A9 00 10 04 C% 30,73 2 3 CS : 259 20 EF 02 JSR BACKUP from the screen.
0248 10 3F A9 80 85 07 2 : oqco SR R og i M’Ze 25C 20 D9 81 JSR INBYTE Get the new column or change in column value.
2 5 07 20 DP9»30 02C8 DO F4 4C 15 02 ED DE 03s5F 25 20 E1 02 st
0250 81 20 E1 02 85 05 20 EFy4D 0200 C9 52 FO 08 C9 72 FO 04sAl 26; o JSR DECHEX Change it into a hex number for the KTM-2
0258 02 20 EF 02 20 09 81 20,FA 0208 85 08 FO 02 85 09 4C 15,0F A STAZ and store it.
0260 E1 02 85 06 20 EF 02 20,99 02E0 02 A2 20 F8 38 E9 01 30s1D 7 Sor o JSR BACKUP  Erase the byte
0268 EF 02 A9 1B 20 47 8A 24,63 02ES 03 EB 10 F8 D8 8A 60 A9s7E ; i JSR BACKUP from the screen.
0270 07 30 04 A9 2E 10 02 A9s2D 02F0 08 20 47 8A A9 20 20 47,A4 6A A9 1B LDAIM Send out
0278 3D 20 47 8A AS 05 20 47,6C 02F8 B8A A9 08 20 47 BA 60 20,50 —F -
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26C
26F
271
273
275
277
279

27C
27E
281

283
286
289
288
28D
28F
291

293
295
298
29A
29D
29F
2A2
2R4
2A7
2R9
2AC
2AE
2B1

2B4
2B5
2B7
2B9
2BC
2BE
2C1

2C3
2C5
2C6
2C8
2CA
2CD
2D0
2D2
2D4
2D6
2D8
2DA
2DC
2DE
2E1

2E3
2E4
2E5
2E7
2E9
2EA
2EC
2ED
2EE

01
03

F8

8A

03
8A

02
03

02
03

02

EQUAL
ouT

NXTSYM

NEXT1

NIX
NEXT2

GRAPH

RR
STRT
DECHEX

NEXT

QuUIT

JSR OUTCHR
BITZ

BMI EQUAL
LDAIM

BPL OUT
LDAIM

JSR OUTCHR
LDAZ

JSR OUTCHR
LDAZ

"~ JSR OUTCHR

JMP START
CMPIM

BMI NIX
CMPIM

BPL NIX
STAZ

LDAIM

JSR OUTCHR
LDAZ

JSR OUTCHR
LDAIM

JSR OUTCHR
LDAZ

JSR OUTCHR
LDAZ

JSR OUTCHR
LDXIM
LDA,AX

JSR OUTCHR
INX

CMPIM

BNE NEXT1
JMP START
LDXIM
LDA,AX
CMPZ

BEQ GRAPH
INX

CPX, IM

BNE NEXT2
JMP START
LDA, AX
CMPIM

BEQ RR
CMPIM

BEQ

STAZ

BEQ STRT
STAZ

JMP START
LDXIM

SED

SEC

SBCIM

BMI QUIT
INX

BPL NEXT
CLD

TXA

RTS

ESERE

or

ESC =

and then

the row

and

the column
information.

Get the next keyboard entry.
Check that the

keyboard entry

is a valid ASCII

symbol (40 to 7F).
Temporarily store the symbol.
Get into graphics mode

with ESC G, ESC R

or leave graphics mode

with ESC g, ESC r

or use unreversed graphics

with ESC G, ESC r.

Retrieve the symbol
and send it to the screen.
Always return to the normal
display mode (g,r).

Get the next keyboard entry.

‘Check that the keyboard entry

was a G,R,g, or r
encoded as a 5,6,7, or 8.

If not, get another keyboard entry.

Determine which command it is and
place it in the proper memory
Tocation to be used Tater.

Get another keyboard entry.

A decimal byte in A is converted to
‘a hex byte to complete the KTM-2
addressing command later.
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2EF
2F1
2F4
2F6
2F9
2FB
2FE
2FF
302
305
307
309
30B
30D
30F
311

313
315
318
31A
31D
31E
320
322
325
328
328
32E
331

333
336
339
33C
33F
341

343
346
349
34A
34C
34E
351

354
357
358
35A
35D
35F
362
365
367
368
36A
368
36D
370
371

373
374
376
379
37A

E9

D8
E9

D4

8A
8A
8A

81
8A

A6
A6

8A
A4
A6

8A
8A

8A
8A

BACKUP

INCH

INRT1

INRT2

INJINV
NBASOC
OUTCHR

INJOUV
INTCHR

LOOK

TIN

DMY1
TLP1

SAVE

LDAIM The cursor is backspaced once,

JSR OUTCHR a space is placed on the screen

LDAIM to erase the latest entry,

JSR OUTCHR and another backspace occurs,

LDAIM leaving the cursor in its origianl

JSR OUTCHR position.

RTS

JSR SAVER  This is the SYM-1 SUPERMON subroutine

JSR INJINV INCHR without the portion that converts

AND #$7F Tower-case letters into upper-case letters.
NOP

NOP The lower-to-upper-case conversion

NOP normally is located here.

NOP

NOP

CMP #$0F

BNE INRT2

LDA TECHO

EOR #$40

STA TECHO

GILC

BCC INCHR+3

CMP #$0D

JMP RESXZF

JMP (INVEC+1)

JSR NIBASC 37D A5 F9 LDA $F9
JSR SAVER 37F 49 FF EOR #$FF
BIT TECHO 381 4C B8 81 JMP RESXAF
BVS *+5 384 85 F9 TOUT STA $F9
JSR INJOUV 386 20 88 81 JSR SAVER
JMP RESALL 389 20 E9 8A JSR DLYH
JMP (OUTVEC+1) 38C A9 30 LDA #$30
JSR SAVER 38E 8D 03 A4 STA PBDA+1
LDA #0 391 A5 F9 LDA $F9
STA $F9 393 A2 0B LDX #$0B
LDA PBDA 395 49 FF EOR #$FF
AND TOUTFL 397 38 SEC

SEC 398 20 D4 8A OUTC JSR OUT
SBC #$40 39B 20 E6 8A JSR DLYF
BCC LOOK 39E A0 06 LDY #$06
JSR DLYH 3A0 88 PHAKE DEY

LDA PBDA 3A1 DO FD BNE PHAKE
AND TOUTFL 3A3 EA NOP

SEC 3A4 4A LSR A

SBC #$40 3A5 CA DEX

BIT TECHO 3A6 DO FO BNE OUTC
BPL DMY1 3A8 A5 F9 LDA $F9
JSR OUT 3AA C9 0D CMP #$0D
JMP SAVE 3AC FO 04 BEQ GOPAD
LDY #7 3AE C9 OA CMP #$0A
DEY 380 DO 03 BNE LEAVE
BNE TLP1 382 20 32 8B GOPAD JSR PAD
NOP 385 4C C4 81 LEAVE JMP RESALL
ROR $F9 388 48 OUT PHA

JSR DLYH 389 AD 02 A4 LDA PBDA
PHA 3BC 29 OF AND #$0F
LDA 0,X 3BE 90 02 BCC OUTONE
PLA 3C0 09 30 ORA #$30
BCC TIN 3C2 2D 54 As OUTONE AND TOUTFL
JSR DLYH 3C5 8D 02 A4 STA PBDA
CLC 3C8 68 PLA

JSR OUT 3C9 60 RTS
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3CA 31 CURSOR  ASCII 1 Move cursor left. Input commands.
3CB 34 ASCII 4 Move cursor right.
36C 32 ASCII 2 Move cursor up.
3CD 33 ASCII 3 Move cursor down.
3CE 39 ASCII 9 Carriage return.
3CF 30 ASCII 0 Home position.
300 08 COMMANDS ~ ASCIT BACK SPACE Output commands.
301 09 ASCII HORIZONTAL TAB
302 OB ASCII VERTICAL TAB
303 O0A ASCII LINE FEEL
304 0D ASCII CARRIAGE RETURN
305 48 ASCIT H FOR HOME )
306 1B MODE  ASCII ESCAPE Data to leave graphics mode.
307 67 ASCII g
308 1B ASCI1 ESCAPE
309 72 ASCII r )
3DA 35 CHANGE  ASCII 5 Input commands to change graphics mode.
3DB 36 ASCII 6
3pC 37 ASCIT 7
30D 38 ASCII 8
3DE 47 ASCII G Output commands to change graphics mode.
3DF 52 ASCII R
3E0 67 ASCII g
3N 72 ASCIT r
TABLE OF "DATA" FOR A U.S. PRESIDENT 662314222223266
666666666666666 661415422334266
R 666666134366666 661254842214366 %6
6602 2 3 54 1 2.35:4 6 6 6
66 6663555546 666
62223454434366¢6
666645325555666
612 2.2 5/2:4: 555 55126/ 6/'6
56635411 1255166
6233541 243226%66
666453111144466
62554545332516%6
6161 68 5E5 A 2T RIR202 561G
645555554455546
6645542453355 66
6355555533445586
664244234345266
o S L L R B L
Bottom Row 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6

SOFTWARE RECOMMENDATION

For those who wish to exrand their SYM-1’s beuvond the sindle board con-—
fiduration we recommend adding some kind of terminal carability.

Once uwou have full alrhanumeric I/0 carabilities vou will want some kind
of software on which to exercise wour sustem. For the assembluy langusde
rrodrammers we recommend the 2KSA (see Issues ¥0y and #1). If wou want
to det into higher level landguades inexrensivelys consider Tom Fittman’s
TINY BASIC. It is comrarable to the inteder RASIC in the TRS-BO and the
Arrle Il, andy beindg in RAMy .is easily modified to meet wour needs. It
occuries only a3 little over 2K of RAM. The Users’ Grour has available
an extended SYM-1 version of TINY BASIC on cassette. This version has
such added features as SAVE, LOADs CHARINsy CHAROUT, and strindg STORE and
RECALLy 3s well 3s GOMONs BEEF» FEEK» and FOKE. It links easilw with
machine landuade erograms and is useful for control arrlications. The
cassette is sold onlw with 3 cory of Fittman’s TINY BASIC Manual. Also
available is Fittman’s Exrerimenter’s Kit, needed if uwou exrect to make
additional modifications., The combination of TR and 2KSA make for a
very rowerful "small suystem® 3t low cost. To orders see back rade.
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EDITOR’S NOTES

As of this dates over 12,000 SYMs have been solds and we have over 500
subscribersy with more than a3 dozen new subscribers each week, We have
received hundreds of rades of letters» manuscrirtsy and source listingsy
and it is becoming almost imrossible to keer ur with the corresrondence.
Where the writer had an immediate crisisy we tried to answer rromrtluj
the rest of the writers mas find their answers in this issues or masbe
in the next!

We have kert our rromise on the drarhics in this issue but will have to
defer the music rrograms to the next issue., Until then we suddest that
you read the article by Hal Chamberlins "A Samrling of Technicues for
Comruter Ferformance of Music®s in BYTEs Vol. 2y No. 9y Sert. 1977, slso
rerrinted in "The BYTE Eook of Comruter Music", The /A converter de-
scribed in that article will form the basis for the comruter music and
oscilloscore drarhics rrodrams to arrear in Issue #3,

FOR *"SYM-FLE®" SYMS

For those of wou who are Just bedinning, here is a8 suddested waw to go.
After vou have added wour rower surrluy (3t least 1 A at § V redulated)
and a3 cassette recordersy order 2 cory of "The First Book of KIM"s and
*The SYM/KIM Arrendix to the FBOK',; from Bob Feck. This should keer sou
busy for euite 8 while., We rlan to rublish in each issue at least one
new rrogram for these *SYM-rle' SYMs. You should also subscribe to one
or more of the reriodicals we have listed and dget one or more of the
books we have recommended. Reading and doing are essential if gou wish
to det the most out of wour SYM.

Your first hsrdware exransion should be the addition of the extra 3K of
RAMy available from some of the advertisers in the reriodicals., If sou
decide to g0 anw further wou will need some kind of terminsls either an
RS-232 device or a memory marred disrlau/kesboard sustem. Thesey toors
are advertised in the magazines., If uwou intend to g0 into word rFrocess—
ing or text editing wou should get an 80 column terminal.

Once wou have alrhanumeric I/0y two dgoods inexrensive software additions
are Bob Denison’s 2K Sumbolic Assemblersy and Tom Fittman’s 6502 TINY
BASICy both available from the Users’ Grour. After theses we recommend
RAE-1 and BAS—-1s irn whichever order wou rrefer. You will then have 20K
of ROM and 4K of RAM on-board. You can add 4K more of RAM with John
EBlalock’s Memorw Exransion Board (we understand that John is workindg on
either 38 16K or 32K dunamic memorw exransion board which will mount di-
rectly above the ROM area on the SYM)., Bg this time sou will need 2
larder rower surrlyy and sou no longer are a3 "SYM-rle® SYMmer!

HARDWARE RECOMMENDATION

John EBlalocks whose 4K Memorw Exransion Board was described in Issue #0»
now has available for sale ROM Socket Adartersy rermitting 2-4K ROMs to
be installed into 8 single socket on the 8SYM-1. If wou order a8 rair of
themy wou can rFut both BAS-1 chirs in one and both RAE-1/2 chirs in the
others and still leave one socket free for am EFROM or another ROM. In
order to use two of them sou will have to move MON into socket U21, but
that’s easy to do while You 3are wiring 211 the other Jumrers. The rrice
is $10.,00 + U.S. and Canada rlease add $.50y Eurore rlease add $1.00y
Asia and Facific countries rlease add $1.25 for First Class/Air Mail
rostade and handling. The 4K Ram exransion boards are still available.
at $5.00 rlus 3 self-addressed stamred envelore (in the U.S5.,) or rlease
add $.25 (in Canada) or $.75 (overseas). Order from him at 3054 West
Evans Drives Fhoenixs AZ 85025,
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CLOCK FROGRAM FOR SYM~1 WITH TERMINAL

Sterhen E. Rach-AA4E
Rt 2y Box S0A-1
Scottsviller VA 24590

($lightle modifieds converted to RAE format and redocumented bw editor)
This erodgram adds a3 new commands .C with no rarameterss to SYM. It
ratches itself with a .6 0200, If wou have set the time in hourssy min-
utes and seconds in 0000-0002y everutime wou use the monitor command .C»
and hit returns the current time will arrear in the urrer right corner
of wour KTM-2/80 screeri. If wsou have any other ture of terminaly chandge
the cursor control commands in the DISFLAY ROUTINES to match gour termi-
nal. You can also use this rrodram with a3 TTY bw omitting the cursor
control commandss if wou omit these commands the time will arrear on the
screen of the CRT immediatelw following the recuest. If gou wish to use
this rrogram with other rrodgramss (such as RAE-1) which use the ERK in—
structiony wou will have to modifw the interrurt service routine so that
it will differentiate between ERK and IRQ by examining the B flag, If
the B flad is sets g0 to MON with a JSR to USRENT at 8035; otherwiser
rrocess the clock interrusrt, If you don’t add this modificastiony the
Control C exit from RAE will not work! You mas a3lso wish to change the
three rade zero addresses to avoid conflicts with RBASIC, which uses
these locations for its warm start reentry.

ASSEMELE LIST

0010 +BA $200
0020 .08
0030 324 HOUR CLOCK - ADAFTED FROM FROGRAM FOR AIM 65
0040 + BY MARVIN L. DEJONG
0050 3 AS FUBLISHED IN MICRO» 3/79
0060 3 ADAFTION BY STEFHEN BACH
0070 ACCESS +OE $8E86
0080 URCVEC +BE $AL6D
0090 IRQVEC +DE $ALTE
0100 ACR +DE $AOOR
0110 TiLL LDE $A004
0120 T1CH .DE $A005
0130 IER +DE $A0OE
0140 T1LL2 +DE $A004
0150 OUTCHR +DE $8A47
0160 OUTEYT +DE $82FA
0170 MONITR +OE $8000
0180 LSTCOM +OE $A657
0190 COUNT +DE $0003
0200 SECOND +IE $0002
0210 MINUTE +DE $0001
0220 HOUR +DE $0000
0230 i
0200~ 20 86 8B 0240 START JSR ACCESS
0203~ 78 0250 SEI
0204- A9 75 0260 LDA #L,RECOG X
0206—- 8D 60 A6 0270 STA URCVEC
0209- A% 02 0280 LDA #H,sRECOG X
020B- 8D 6E A6 0290 STA URCVEC+1
020E- A9 88 0300 LDA #LyINTRFT X
0210- 8D 7E A6 0310 STA IRQVEC
0213~ A9 02 0320 LIA #Hy INTRFT X
0215- 8D 7F A6 0330 STA IRQUVEC+1
0218- A9 CO 0340 LOA #$CO
021A- 8D OE A0 0350 8TA IER
0210- A% 40 0360 LDA #$40
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021F- 8D OFE

0224~ 8D 06

0230- S8

0231~ A9 1R
0233- 20 47
0236~ A9 30
0238- 20 47
023H- A9 21
0230- 20 47
0240- A9 bé
0242~ 20 47
0245- A5 00
0247- 20 FA
0244~ A9 20
024C- 20 47
024F- AS 01
0251- 20 FA
0254~ A9 20
0256~ 20 47
0259- A5 02
025B- 20 FA
0Z5E- A9 1B
0260~ 20 47
0263~ A9 3D
0265- 20 47
0268~ A9 37
026A- 20 47
0260~ A9 20
026F~ 20 47
0272~ 4C 00

0275- CDh 57
0278- FO 02

027A- 38
027B- 60
027C- C9 43
027E- DO FA

0280- EO 00
0282- DO Fé
0284- 18

0285~ 4C 31

0288- 48

0289- E6 03
0288~ DO 32
0280 F8

028E- 18

028F- AS 02
0291- 69 01
0293~ 85 02
0295~ C9? 40
0297- 90 22

AQ

A0

AQ

8A

84

8A

8A

8A

8a

8A

8A
80

Ab

02

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
04650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930
0940
09350
0960
0970
0980
0990
1000

3
i
H

DISFLY

ECOG
RAL

OKAY

NTRFT

STA
LIDA
STA
LDA
STA
LDA
STA
CLI

OISFLAY ROUTINES

LDA
JSR
LIA
JSR
LIDA
JSR
LIOA
JSR
LIA
JSR
LDA
JSR
LDA
JSK
LDA
JSR
LDA
JSR
LDA
JSR
LIA
JSR
LD'A
JSR
LDA
JSR
JMF

e

CMF
BEQ
SEC
RTS
CMF
ENE
CFX
ENE
CLC
JMF

ACR
$$42
TikL
$$C3
TiCH
#$EC
*COUNT

#$1E
OUTCHR
¥$30
OUTCHR
¥#$21
OUTCHR
$$66
OUTCHR

*HOUR
OUTEYT
$$20
OUTCHR
*¥MINUTE
OUTEYT
$$20
OUTCHR
XSECONLD
OUTBYT
¥$1E
OUTCHR
#4300
OUTCHR
$$37
OUTCHR
#$20
OUTCHR
MONITR

COMMAND
LSTCOM
OKAY

¥'C
BAD
$#$00
BAD

DISFLY

* K

I I} I I K K I}k 3 3¢

3*

X

I I I I I K WK K K K

RECOGNITION ROUTINE

INTERRUFPT SERVICE ROUTINE

FHA
INC
BNE
SED
CLC
LDA
ADC
STA
CMFP
BCC

XCOUNT
IDONE

¥SECOND
#$01
XSECOND
$#$60
NOTMIN

I I I I I I K I K H
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0299- A% 00
029B- 85 02
0290~ 18
029E- A 01
Q02A0- 69 01
02A2- 85 01
0244~ C9 60
02A6- 90 13
0268- A9 00
02AA- 85 01
02AC- 18
02A0- A5 00
02A8F- 69 01
02E1~- 85 00
02B3- C? 24
02BS5- 20 04
02B7- A9 00
02B9- 85 00
O02BE- A? EC
02BD- 85 03
O2BF—- AD 04 A0
02C2- D8
02C3- 68
02C4- 40
LLABEL FILE: [ /
/ACCESS=8EB6
/ACR=A00E
/IER=A00E
/0UTBYT=82FA
/COUNT=0003
/HOUR=0000
REC0G=0275
INTRFPT=0288
RTI=02C4

//0000502CS5,02CS

>

0200 20 86 B8R 78
0208 A6 A 02 8D
0210 8D 7E Aé AT
0218 A9 CO 8D OE
0220 OB A0 A9 42
0228 C3 8D 05 A0
0230 58 A9 1B 20
0238 20 47 BA A9
0240 A9 66 20 47
0248 FA 82 A9 20
0250 01 20 FA 82
0258 8A AS 02 20
0260 20 47 BA A9

CLOCK FROGRAM

1010 LDA $$00 %
1020 STA XSECOND %
1030 gl
1040 LDA XMINUTE X
1050 ADC #$01 X
1060 STA XMINUTE X
1070 CHF #$60 X
1080 BECC NOTMIN X
1090 LDA #$00 X
1100 STA XMINUTE X
1110 cLC X
1120 LDA ¥HOUR ¥
1130 ALC #$01
1140 STA XHOUR X
1150 CHE #$24 X
1160 BCC NOTHMIN X
1170 LDA #$00
1180 STA X%HOUR X
1190 NOTHIN LDA #$EC X
1200 STA XCOUNT X
1210 IDONE LDA TILL2 X
1220 cLD X
1230 FLA X
1240 RTI RTI X
1250 \EN
= EXTERNAL 1
/URCVEC=A66D
/T1LL=A006
/T1LL2=A004
/MONITR=8000
/SECOND=0002
START=0200
BAD=027A
NOTMIN=02KE
A9 75 8D &D,C1 0268 A9
6E A6 A9 BBsE4 0270 47
02 8D 7F A6sF2 0278 FO
A0 A9 40 8I,0C 0280 EO
80 06 A0 A9s7E 0288 48
A9 EC 85 03,90 0290 02
47 BA A9 30,83 0298 22
21 20 47 BAs2F 02080 69
8A AS 00 20sF4 0248 A9
20 47 8A ASyCF 0280 01
A9 20 20 47,9C 02E8 00
FA 82 A9 1Ex2D 02C0 04
30 20 47 BAsFS 508H

FOR AN UNEXFANDED

SYM-1

For gwou beginner
here is
24-hour clock.
sitting there!

dgram above.)

Sy

8 simrle demonstration

who are embarrassed when
which converts wour SYM into a

Frogramy

/IRQVEC=A67E
/T1CH=A005
/0UTCHR=8A47
/LSTCOM=A&57
/MINUTE=0001
DISFLY=0231
OKAY=027C
IDONE=02BF

37 20 47 8A
8A 4C 00 80
02 38 60 C9
00 DO F6 18
E6 03 DO 32
69 01 85
A9 00 85 02
01 85 01 C9
00 85 01 18
85 00 C? 24
85 00 A9 EC
A0 D8 68

A9
Cco
43
4ac
F8

2 C?

18
60
AS
?0
85

40, 8E

20
57
0o
31
18
40
AS
90
00
04

205 AF
Abrléb
FA»76
02yE3
ASs9E
90,47
01,57
13,13
69168
A%s18
Al 67

asked what wour SYM can dos

This dives wour SYM something useful to do besides .Just
(Note!

This is a3 simrlified version

SYM-FHYSIS
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ASSEMBLE LIST

0200~
0203~
0204~
0206~
0209~
020B~-
020E~
0210~
0213~
0215~
0218~
021A-
021D~
021F~-
0222-
0224~
0226~
0227~

0224~
022C~
022F-
0231-
0234~
0236~
0239~

023A~
023B-

20
78
A9
8D
A9
80
A9
8D
A9
8D
A9
8D
A9
8n
A9
85
58
4C

AS
20
AS
20
AS
20
60

48
Eé

00
FA
01
FA
02
FA

03

8K

Ab
Ab
A0
A0
AO
A0

80

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620

24-HOUR CLOCK FOR SYM-1
H. R. LUXENERERG
Minutess Seconds
$02

Enter Hours:
at 400, $01,

Start rrogram at $0200

B T TS

+BA $200
.08

DEFINITIONS

- e

ACCESS
IRQVEC
MONITR
ACR
T1EL
T1CH
IER
TiLL2
OUTRYT
COUNT
SECOND
MINUTE
HOUR

+DE
+LE
+DE
+IE
+DE
+IE
JIE
+DE
+DE
+IE
+DE
+DE
+DE

$8EBS
$AG7E
$8000
$A00E
$A006
$A005
$A00E
$A004
$82FA
$0003
$0002
$0001
$0000

L
i INITIALIZATION
’

START JSR
SEI
LDA
STA
LDA
STA
LIA
STA
LDA
STA
LDA
STA
LDA
STA
LoA
STA
CLI
JMF

ACCESS

#L s INTRFT

IRQVEC

#Hy INTRFT

IRQVEC+1

¥$CO

IER

$#$40

ACR

$$42

TILL

$$C3

T1CH

$$EC

XCOUNT

MONITR
DISPLAY ROUTINE

ISFLY LDA

JSR

LDA

JSR

LDA

JSR
RTS

*HOUR
OUTEYT
XMINUTE
OQUTRBYT
*SECOND
OUTBYT

INTERRUFT SERVICE ROUTINE

NTRFT FHA

INC XCOUNT

continued on Fade 22
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SYM-FLETON’S CORNER Orerations
e Ee SHIFT/ § DEL/ 2C5/ ~/ FO/CR....G0/ 240/ CR. . . and the dis-

Len Green assembler will disassemble itself ONBOARD starting from (anw sag) loca-
15 Yotam Streetr Achuza tion 02C5 etc.
Haifay ISRAEL
Notes!?
(Editor’s Note! This article is beind rrinted in vers nearly its oridi- (i) Enter starting addresses in 'everudauw® formy vizi- SAH followed
nal form. Mr. Green is far from being the'suymrleton® he cells himself. by SAL.
The srogram works beautifullwy but BEEFER sounds like & crazw cricket!) (ii) EE at locations 0266 & 02RO are ‘blanks’ and altered during
execution.
How about the above as a regular feature for bedinners like me? For (iii) EF at locations 0254 & 0249 is an ‘end sensor’ for the line
elementarwy equestions and rroblemss and for our rudimentary rrosrams, puffer (O21E to 023F).
which will horefullws be corrected and streamlined by the veterans! (iv) Line rause & character timing can be adjusted at locations 0248
Being amongst those mentioned for whom rerirherals cost twice or more % 0DTF.
USA rricesy I have 2lso hooked ur to a chear ‘score for disrlaz and ) Locations 020A to O2ES sre ASCII‘s for 6 sumbols & their ses-
used the onboard kewrad for inrFut. Much better than the latters for ment code ecuivalents.
limited budgetsy is 2 cannibzlized calculator kewbosrd via one of the Ui Locations O2Eé6 to O2FF are the 26 segment codes for the full
6322’5y which by strobing can dive 70 or more characters for slmost zero slehabet (even thoush 5 letters are unused in this rarticular
cost (other than some RAM). routine! 1),
Disassembler using ONLY onboard 7-sedment disrlaw and beerer. F.5., The asbove rrodram adds another 192 butes (rlus 3 line buffer of
e e S e e e e s s e e s e 34 butes) to the original routine which is only 504 butes long. I am
If anwone wants to use the disassembler (Sumrhuysis, Introductory sure that clever rrodramming could cut this to half or lessresrecisllw
Issue) and has absolutely NO rerirherzls, the following routine will do if durlication of ASCII & Hex tables in the originels and sesment code
it 211 ONROARD, It is rreferable to have st least 2K of onboard RAM, tables in the shove can be eliminated.
(al?hough it could be maneuvered into the 1K surrlied bu the manufactur-
ers).
In order to make it arrlicable to ANY amount of available RAM» I have - st - i sge 20
deliberatelu located this in rades 25 3 and 4s which leaves the fol- 24-Hour Gloek fov Unexeanded SYH-3 Cantanues Trom F
lowing free for obdect code (hex dumr) or other rurroses! all of radge 023D~ DO 35 0630 ENE IDONE
0 ur to OOEF; all of rage 1 (ur to the stack); the first 30 or so butes 023F- 20 2A 02 0640 JSR DISFLY
of rade 27 everwthing above rade 4. It can be relocated anuywhere elser 0242- F8 0650 SED
e.d, into the urrermost 3 rades of available RAM. 0243~ 18 0660 CLC
0244~ AG 02 0670 LDA XSECOND
Frodgram? 0246- 69 01 0680 ALC #$01
(1) Make the following cnanses to the originsl disassembler 0248- 85 02 04690 STA XSECOND
#rodgram as rublished in SYM-FHYSISy Introductory Issue! 024a- C9 60 0700 CHP $$60
024C- 90 22 0710 BCC NOTMIN
8) Change radge 20 to 03 in all 8 rlaces. 024E~ A9 00 0720 LDA #$00
b) Chande rage 21 to 04 in 211 15 rlaces, 0250~ 85 02 0730 STA XSECOND
c) Alter the following lines as follows! 0?52— 18 0740 ELE 0200 20 86 8E 78 A9 3A 8D 7Es97
02537 A9 01 0720 LDA XHINUTE 508 a4 A9 02 BD 7F A6 A9 CO»03
2003- 4C SE02  20DE- 20 1A04 2106~ 20 8C02 210E- 20 E602 0255- 69 01 0760 QDCR#3 01 0210 80 OE A0 A9 40 8D OF AO»SF
211A to 2121---48/A%00/20AF02/68/60 0257~ 85 01 0770 STA XMINUTE 5 o B =
0218 A9 42 8D 06 A0 A? C3 BIW76
0259- C9 60 0780 i el 0220 05 A0 A9 EC 85 03 58 4C,IC
After amending» enter the whole original disassembler routine (or 0238~ 90 13 0790 BCC NOTMIN 0228 00 80 A5 00 20 FA 82 ASs42
EBlock Move) between 0300 to 04FF (instead of 2000 to 21FF), Check- 025D~ A% 00 0800 LDA #$00 0;50 01 20 FA B2 AS 02 20 FA As
sums (verify) from 0300 to 0421 should sive 8270, and (the tables) from 025F- 85 01 0810 STA XMINUTE Rl R e
0422 to OAFF should sive 4742 0261~ 18 0820 cLe S L B
B : 0240 2A 02 F8 18 AS 02 69 01,25
(2) Add the following "new" routineil- 0262- A5 00 0830 LDA XHOUR 0248 85 02 C9 60 90 22 A9 00,30
. e 2 2
0240 20 86 BE AP 01 85 F2 A9sFE 02A8 02 20 AF 02 48 AA 460 B85 8522_ g; 83 gggg g?g ::gbR 0250 85 02 18 AS 01 69 01 85,464
0248 OB 20 7D 02 A9 1E 8D ER0OsA9 Q02B0 BE 02 EE EO 02 60 20 FA»SC 0568~ co 24 0860 CMP #$24 0258 01 C? 60 90 13 A? 00 85,»5F
0250 02 A2 21 A? BF 9D 1E 02,93 O2B8 B2 85 F9 B8BA 48 AS F9 29,F5 056A~ 90 04 0870 BCC NOTMIN 0260 01 18 A5 00 69 01 85 00,0C
0258 CA 10 F8 4C 00 03 A% 1Es7F 02C0 FO 4A 4A 4A 4A AA BD 29,90 026C— A9 00 0880 LOA $#$00 0268 C9 24 90 04 A9 00 85 00sEE
0260 8D 66 02 A2 05 RD EE 02,91 02C8 8C 20 AF 02 A5 F? 29 OF,I0 026E- 85 00 0890 STA XHOUR 0270 A? EC 85 03 AD 04 A0 D[8y01
0268 C? BF FO DE 90 40 Aé CA»31 0200 AA BD 29 8C 20 AF 02 68,25 0270~ A9 EC 0900 NOTMIN LDA #$EC 0278 68 405A9
0270 10 F3 A% 08 20 7D 02 EE»72 0208 AA 60 20 23 28 29 2C 20»1C 0§72_ a5 03 0910 STA %COUNT 30A9
0278 66 02 4C 63 02 BD 56 Abr14 02EQ 00 49 39 OF 02 00 77 7CsA2 0274 AD 04 A0 0920 IDONE LDA TiLL2
0280 20 SA 83 A2 04 20 72 89,D2 O2EB 58 SE 79 71 &6F 74 10 1E»S3 0:77_ 8 0930 cLD
0288 CA 10 FA 60 20 47 84 B5,7C Q2F0 70 38 37 54 5C 73 67 S50,0C 0573_ 48 0940 PLA
0290 F? BA 48 AS F9? A2 05 D69 Q02F8 6D 78 1C 62 3E 64 6E SEsDA 0279— 40 0950 RTI RTI
0298 DA 02 FO O0A CA 10 FB AAsEER 4F DA i 0960 +EN
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A BASIC/46502 GAME

Carl Mosers of Eastern Software Houses was kind enoush to send us 23
spreliminars® version of the following games which we call Moser’s
Faddle Games for want of a better name., It recuires 8K of memorgs and
consists of two rartss one in machine languades the other in RASIC.
First load the machine languade rortion 3t 1000-1089. Then load the
EASIC rortions after answering the MEMORY SIZE? rromrt with 4096. Eefore
you even turn the rower ons howeversy connect s Jumrer from Jumrer Foint
CC on the SYM-1 to connection roint F on the AA connector. Foint CC is
the connmection to FE7 @ $A402, and AA-P is CAl on VIA #3, FE7 is the
CRT IN line and CAl is used to denerate an interrurt, We rublish this
dame not onlwy because it is fun in itselfs but because it illustrates

s0 many features of the SYM/KTM-2 combinstion (it can be used with other
terminals bw modifwing the cursor control and grarhics instructions in
the BASIC rortion of the srodram, It illustrates one of the mang uses
ot the VIAy it illustrates memory marring of the SYM to the KTM» and it
shows how fast resronse can be rrovided in 3 BASIC rrogram, Flease note
that the BASIC srogram is still in veru rough form. Its resronse should
be srreded ur by rerlacing all constants such as 0y 1y -1s 61y 27y 32
92, @tc.s with variables which have been assisgned those values in the
ipitialization rortion of the rrodgram. This avoids the need for re-
converting these constants to floating form each time thew are used.

The prodram starts bu asking "How mans targets?' After a 20 second
delay the reauested number of tardets arrear randomly rositioned on the
screen and a moving sauare "ball® bounces back and forth across the
coreerny beind "reflected® at the boundaries., Es hitting the terminal
keus marked "\" and "/" at the right time, the *ball" is reflected a3t 3
45 dedree andley andy horefully hits a target, which themn is erased from
the screen, The obJective is to erase all of the tarsgets with the few-
est raddles. It should be obvious (but not necessarily immediatels sol)
how other dames involving moving raddles may be dgenerated. Those of you
who are seriously interested in drarhics dames of this and related tures
should consider writing them entirelw in assembly landuadge, using the
Grarhics DOrawing Comriler described in Issue #1. To sbort the damey

use Control C. This is a "preliminars® version onluyi Carl and I are
both aware of 3 "bug® which causes the memorg marring to so astrau after
a certain number of misses. We leave the bust for vou to find and exter-
minate.

Carl errovided us with the obJect code only of the machine landguage ror-
tion of the rrogram (on cassette)i the version given here in source

form is based on a dissassembluy and reassignment of suymbolic labelsy and
relocation to low memory bu muselfi hemce it is not in the eledanty well
commented format turical of Carl’s rrodrams.

0010 $SOURCE CODE FOR MOSER’S FADDLE GAME

0020 +BA $1000
0030 » 08

0040 ACCESS +DE $8EBé
0050 NACCES +DE $BE?C
0060 SAVER .DE $8188
0070 TIN +DE $8Ab4A
0080 TOUT +DE $BAAO
0090 FCRVIA3 +DE $ACOC
0100 IERVIA3 +IE $ACOE
0110 FADIVIAZ +DE $ACO1
0120 FBDGS32 +DE $A402
0130 TECHO +DE $A653
0140 OUTVEC +DE $A663
0150 IRQ +DE $FFFE
0160 TEMF +IE $00F9
0170 STORE +DE $1100
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1000~
1001~
1002~
1005~
1007~
1004~
1001~
1O0F~
FO1 2~
1014~
1017~
1019~
101C~
101E-
1021
1024~
1026~

78
48
20
A9
80
Al
09
80

40
78
20
58
60

A0

8B

1l
AC

AC

AC

Ab

A4
8R
AC
AC
A6
Ab
A6

Ab
8R

8A

0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0470
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
0750
0760
0770
0780
0790

REGIN

INT

ONE

THREE

TWO

ouT

SEI
FHA
JSR
LDA
STA
LDA
ORA
STA
LIA
STA
LIA
STA
LDA
STA
LIA
AND
STA
LDA
STA
LDA
STaA
JER
LDA
FLA
CLI
RTS
FHA
JSR
AND
STA
CHF
REQ
DEC
LDOA
FLA
RTI
JSR
LDA
STA
LDA
JMF
JSR

ACCESS
#$00
STORE+1
FCRVIA3
$$01
FCRVIA3
$#$82
IERVIA3
#Ly INT
IRQ

#Hs INT
IRG+1
TECHO
¥$7F
TECHO
#L,0UT
OUTVEC+1
#H,0UT
OUTVEC+2
NACCES
FADVIA3

ONE
¥$7F
STORE
#$03
TWO
STORE+1
FADVIA3

SAVER
$$00
XTEMF
FRD&6532
TIN
ACCESS

LA #$0

STA
LDA
LDA
ORA
STA
LDA
STA
LDA
STA
JSR
RTS
JSK
FLA
RTI
SEI
JSR
CLI
RTS
+EN

>
IERVIA3
FADVIAZ
TECHO
$$80
TECHO

¥L,TOUT
OUTVEC+1
#H, TOUT
OUTVEC+2
NACCES

THREE

TOUT

1000
1008
1010
1018
1020
1028
1030
1038
1040
1048
1050
1058
1060
1068
1070
1078
1080
1088
3BB6

78

oc
3C
FF
A6
8l
AC

36

40
ALl

8R
AC
Ab
8n
SE
58

11 AD
AC A9
80 FE
Al 53
A9 84
65 Ab
68 58
ZF 8D
CE 01
20 88
02 A4
A9 02
Al 53
A9 A0
65 A6
10 68
60sRé6

86
ocC
82
FF
Ab
=3
20
60
00
11
81
4C
8n

8o
20

40

8R
AC
8n
A9
29
b4
9oC
48
18
Al
A9
bA
OE
09
b4
?C

A?
0%
OE
10
ZF:
Ab
8k
20
ce
01
00
8A
AC
80
Ab
8k
20

00
01

8I
8n
A9
Al
51
03
AC
85
20
All
8n
A
60
A0
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80,27
801y 35
A?,08
R 13
53140
10563
01+FO
10585
FO,87
685 5F
F9sEF
86,28
01,53
S390E
8AsC7
2026
BAYFE

=24



lLABEL FILE: [ / = EXTERNAL 1]
1530 IF DI>0 THEN 1590

;??ﬁfgi;gﬁaé §¥Sﬁ$§§;§§9c j?g:ﬁ?;ilﬁgoc 1540 REM -—THE FOLLOWING FROCESSES -1
b o 1550 IF FEEK(NE)=LL THEN DI=-CH!EC=UF:GOTO 1880
/IERVIA3=ACOE /FADVIAZ=ACO1 /FED6S532=A402 : YRE T e il
/TECHO=A653 JOUTVEC=A663 IRQ=FFFE 1560 IF FEEK(NE)=LR THEN DI=CH!EC=ON!GOTO 1900 oy
1570 IF ((NE-ME)/CH)—=INT( (NE-ME)/CH)=0 THEN DI=-DI!EC=RI:G0101340
/TEMP=00F9 /STORE=1100 EEGIN=1000 S Chieisoo
INT=103C ONE=1051 THREE=105E 2
TWO=107F 0UT=1084 1590 REM
/700005 108A» 1084 1600 REM ~~THE FOLLOWING FROCESSES +1
1610 IF FEEK(NE)=LL THEN DI=CH:EC=ON:GOTO 1920
1620 IF FEEK(NE)=LR THEN DI=-CH:EC=UF!GOTO 1940
1000 LN=24 {REM LINES/SCREEN 1630 IF ((NE~ME+1)/CH)~INT((NE-ME+1)/CH)=0 THEN DI=-DI!EC=LE:!G0OT01340
1010 CH=40 :REM CHARACTERS/LINE -- B0 MAX. 1640 REM --LAST RESORT DEFAULTS
1020 GOTO 2080 1650 IF (NE+DI) = ME4NU THEN DI=-CH:!EC=UF
1030 NU=LNXCH 1660 IF (NE+DI) < ME THEN DI=CH:EC=DN
1040 SP=32 1670 IF DI=1 THEN 1F ((NE-ME+1)/CH)-INT((NE-ME+1)/CH)=0 THEN DI=-DI:EC=
1050 TA=160 LE
1060 LR=47 1680 IF DI=-1 THEN IF ((NE-ME)/CH)-INT((NE-ME)/CH)=0 THEN DI=-DI{EC=R]
1070 LL=61 !REM —--"=" SINCE *\" IS UFFER CASE 1690 FRINT CHRS$(EC) 3
1080 ME=4354 1700 NE=NE+DI:REM —-DI0 UFDATE
1090 T=0 1710 GOTO1340
1100 FRINT CHR$(27)3CHR$(69); 1720 IF AA=LR THEN1750
1110 $8=0 1730 IF AA=LL THEN1750
1120 LE=08 1740 GOT01410
1130 RI=09 1750 FOKE NEsAA SREM --ENTER IN MAF
1140 UP=11 1760 IF AA=LL THEN AA=92 {REM --MAKE *\* FRINTAELE
1150 DN=10 1770 FRINT CHR$(AA);CHR$(8)}
1160 FOKE ME+SSySF 1780 T=T+1
1170 IF SS>NU THEN1200 1790 GOTO1410
1180 §S=55+1 1800 IF (NE-ME)/CH-INT((NE-ME)/CH)=0 THEN DI=CH!EC=DN
1190 GOTO1140 1810 GOTO1640
1200 K=0 1820 IF (NE-ME+1)/CH-INT((NE-ME+1)/CH)=0 THEN DI=CH:EC=DN
1210 FOR I=1 TO J 1830 GOTO1640
1220 A=INT(NUXRNII(1)) 1840 IF (NE-ME+1)/CH-INT((NE-ME+1)/CH)=0 THEN DI=-CH:EC=UP
1230 IF PEEK(ME+A)=TA THEN1220 1850 GOT01640
1240 FOKE ME+AsTA 1860 IF (NE-ME)/CH-INT((NE-ME)/CH)=0 THEN DI=-CH:EC=UF
1250 GOSUE 1960: REM SET UF CRT CORD 1870 GOTO1640
1260 PRINT CHR$(27)3CHR$(71)3CHR$(64) i CHR$(27) i CHR$(103) } 1880 IFNE+DI<ME THEN DI=13$EC=RI
1270 NEXT I 1890 GOTO1640
1280 A=INT(NUXRND(1)) 1900 IFNE+DI>ME+NU THEN DI=13EC=RI
1290 IF PEEK(ME+A)=TA THEN1280 1910 GOTO1640
1300 NE=A+ME 1920 IF NE+DI>ME+NU THEN DI=-1:EC=LE
1310 GOSUE 1960 1930 GOTO1640
1320 DI=13EC=RI:IF RNDC1)».5 THEN DI=—13EC=LE 1940 IF (NE+DI)<ME THEN DI=—1:EC=LE
1330 AA=USR(40965AR) 1950 GOTO1640
1340 REM --LOOF FOR NEXT FOSITION 1960 REM -—-SET UF CRT COORDINATES
1350 IF PEEK(NE)=TA THEN1380 1970 X=INT(A/CH){REM --FIND WHICH LINE
1360 IF PEEK(4353)<>0 THEN FOKE 4353,0:AA=PEEK(4352):160T0 1720 1980 Y=A-XXCH :REM —-FIND CHAR. FOSITION
1370 GOTO1410 1990 PRINT CHR$(27)3CHR$(41);CHR$ (X+32) i CHR$ (Y+32)
1380 K=K+1:FRINT * *3CHR$(08) 3 2000 RETURN
1390 POKE NE,SF :REM --CLEAR TARGET IN MAF 2010 PRINT CHR$(27)3;CHR$(49) 3 {REM —-HOME AND CLEAR
1400 IF K=J THEN 2010 2020 FOR I=1 TO SOINEXT:FOR I=1 TO 10:FRINT$NEXT
1410 IF ABS(DI)=1 THEN1530 2030 FRINT"You eliminated®J'tardets in'T'attemrts
1420 IF DI>0 THEN1480 2040 PRINT
1430 REM -- THE FOLLOWING FROCESSES -40 2050 PRINT®*You averadged"T/J"attemrts rer tardget”
1440 IF PEEK(NE)=LL THEN DI=-1:EC=LE:GOTO 1800 2060 PRINT:PRINT
1450 IF PEEK(NE)=LR THEN DI=1:EC=RI{GOTO 1820 2070 AA=USR(4190,AK)
1460 IF NE+DI<ME THEN DI=-DI:EC=IN:GOT01340 2080 INFUT *How mans tardets? *iJ
1470 GOTO1640 2090 J=ABS(INT(J))
1480 REM —-THE FOLLWOING FROCESSES +40 2100 IF J<1 THEN 2120
1490 IF PEEK(NE)=LL THEN [I=13EC=RI:GOTO 1840 2110 K=0:T=0:G0OTD1030
1500 IF PEEK(NE)=LR THEN DI=-1:EC=LE:GOTO 1840 2120 PRINT *Thank sou. Goodbse for now.® {END
1510 IF NE+DIH=ME+NU THEN DI=-DI:EC=UF:GOT01340 0K

1520 GOT01640
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SHOFFING LIST OF ITEMS AVAILAELE FROM SYM-1 USER’S GROUF

All erices given below are now obsolete. Flease use Frices

on the most recent issued’ "Shorring List®.

EXTENIED TINY RASIC FOR SYM-1 (INCLULDES TOM FITTMAN’S TE MANUAL» TOM
FITTMAN’S TR EXFERIMENTER’S KIT, HEX DUMF WITH CHECKSUMS»
ANII CASSETTE ORJECT DUMF)
$20 IN US FUNDS - AIR MAIL FOSTFAID ANYWHERE IN THE WORLI,

6502 ASSEMBLY LANGUAGE FROGRAMMING (BY LANCE A. LEVENTHAL»
FUBRLISHED RY OSEORNE/MCGRAW-HILL)
LIST FRICE $12.50s DISCOUNTED TO SUESCRIBERS
$11.25 IN US FUNDS - SURFACE MAIL ANYWHERE IN THE WORLD.
FOR AIR MAIL EUROFEAN COUNTRIES FLEASE ADD $3.00
FOR AIR MAIL ASIA/FACIFIC FLEASE ADD $4.,00

THREE SYM-1 BASIC ENHANCEMENTS ERY JACK EROWN (FULLY DOCUMENTED
ANDI COMMENTED SOURCE CODE LISTINGS)

ULTRA-RENUMBER - - - - — = - — = - — - -22 PAGES, $6.60
SUFPER TCP WITH FULL CURSOR CONTROL - - ~-14 FPAGES, $4.20
"NAMED" CASSETTE SAVE AND LOAD - - - - -22 FAGES, $6.60

PRICE AS LISTEDs AIR MAIL FOSTFAID ANYWHERE IN THE WORLD

RAE NOTES (UFDATING SERVICEs THREE MAILINGS FLANNEID)
FRICE $7.50 US FUNDSy AIR MAIL FOSTFAID ANYWHERE IN THE WORLD

SEE ISSUE #1 FOR FRICES ON THE FOLLOWING:
2K SYMBOLIC ASSEMBLER (BY ROBERT DENISON)
SYNERTEK TECHNICAL NOTES
SUFERMON VERSION 2 (MON 1.1)
RAE-1/2
SCHEMATIC DIAGRAM OF SYM-1

MISCELLANEOUS ITEMS

William Ausgurs 34A Mindi Ct., Eries FA 16510, wants to contact SYMmers
in his area for information exchande. Thanks to Jeff Holtzman for cas-
settes and listings of MON extensionss including STRING FINDy and ASCII
VERIFYs which will arrear in Issue #3. FRasmond L. Reome, 1535 Starling
Dr.» Florissants MO 63031, would like to hear from angone who has in-
terfaced SYM to the Motorola MC6847 or the Atari Video Comruter Game.
F. L, Winters VUK2BLFs in Australia; wants to hear from SYMmers on 20
Meters., Harry Tenth Rirthday to Michael Elaszczaks our goungest sub-
scribers hore uwou find the Technical Notes and Schematic Diassiram sour
rarents gave wou helrful., We look forward to having wou submit an ar-
ticle for publication. Thanks to Jan Skovs who submitted a KIM HYFER-
TAFE LOAD rrodrams commented in Danish. Thanks to all others who sub-
mitted material which could not be rublished at this timei a3s SYMmers
write asking euestions which sour masterial could answer we will send 2
cory on to them.

FAGE O AND 1 ASSIGNMENTS

Those of sou who are using RAEs EBAS, and MON together know there are
some rotentizl rade O rroblems. FEAS uses 0000-00EB; MON uses OOFB-O00FF3
RAE uses O0OB6~00F7 (also 0000-005 if uwou use USR or "Y). Obviouslw it
is difficult for RAE and BAS to call each other excert 2t cold starts,
unless the calling r3tches rreserve the overlarring rortion of rade O.
Althoudgh none of rase 0 seems to be available for user rrodrams; there
are many locations used only as *scratcherad's or whose intended use is
rerlaceable. For examrles! OOFB is used only for cassette orerationss
0000-0002 is a3lwaus available if uou use .6 C27E as gour warm start to
BASIC instead of .G 0. We’ll list more such "free® locations next time.
EAS and RAE also conflict in radge 1 ur throusgh 010A» and RAE uses ur
through 0184 (and 01BF-01DE). Fordet about rade 1y if wou use RAE!
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