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FLOPPY DIS K OPERATING SYSTEM FOR THE SYM 

We a re, as yo u s houl d know by £hi s ti me, very much im pressed with the 
potential of SYM, but re a lize that not enoumh software exists !that 
is wh~ we pub l ish SYM-P HY S ! S)~ It i s f ai rl~ s i mPle froru t he hardware 
s t andpoi nt to a dd a disk controller a nd a Pair of floPPie s to the SY M• 
Cit really was l ) , but Bood Disk 0Per a t in s Sy s tems CDOS J are n o t easy to 
come b~ . We watch the adve rti sements ver~ carefull~, a nd wh en we hea 1· 
or see that a vendor a nn o unces th e imminent avai l a bilit~ of a SY M Pro 
du c t, we write a n d/o r Phone to bes , bu ~' borrow or ma~be even s teal a 
P r e-release or Protot~Pe ver s ion, o ff er in g to test, ev a luate, s hake-do wn 
or otherwi se h e l p to debug the Product a n d its documen t~ tiar1, Pr io r to 
official r e l ease. We did this with Boh De n i s o r) on the 2KSA , S~ne rtek 

s~stems Corpor a tion on RAE:- 1, Car l Moser on severa l softwa re Packases 
we hope to be~in to se ll soon, etc . We have l o ng been a ware of Hud s c1n 
Disital Electro ni cs File Oriented Di s k Sys tem IFOD SI for KIM Systems• 
a n d had heard only Sood thins s a bout it. FODS ma y be used with either 
s i ze floPP~ d i skv so Yo u ca n s t a rt o ut with the 5 1 / 4 inch disks a rid 
u PS r a de to the 8 inch system with no convarsion Probl ems . In fac t • by 
u si n S two di sk controller s i n the s~s ten1 ~Oll c ~ a r1 retai n both sets of 
di s k s on- line, How 's th a t for UP ST'ildir1S witho~J t obsolescence? 

Di c k Gr abo wsks (Jf HD E was kind e nous h to Prov i de u s wi tt\ adva nce c opie s 
of the SYM Vers i on of FODS Ci nclud ins s oL1rce code!) a n d we 1·1ave ~a de 

the mods necessa r~ t o eli min a t e co nfl i c t ~; ir1 PaS e zero a n d e l sewhere 
between MON, BAS, RAE , a nd FODS , Eac h l anmuame will be ab l e to ca ll a n w 
other in a ma nner natur a l to that l a nsu aee . a n d the call s wi ll i n c lu dP 
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a ll Patches to BAS a nd MON beins Publi s hed in S YM - PHYSIS, We also 
h ave s ussested to SY nert ek Systems Corporation that the y co n s ider the 
u se of FOD S in their di s k s yste m Plannins bec a use it exists a nd i s ve r ~ 
ve r satile. We a re ver~ Pleased with FODS, a nd a re usi n g it, toset t1 e r· 
with RAE to PrePare t hi s i ssue. The mod if icat ion s ;ire n ear !~ comPlete, 
a nd the s~stem works lik~ a c ~ t 1 a 1· m . We will k.e e P Yo u Posted on the Pro 
mress of the FODS MODS' Contac t Huds on Disita l Electron ics • Bo x 1 20 , 
Alla mu c hy, NJ 07820 for a dditi o n a l infor ma ti on lincludine Price!), We 
Plan to ma ke ava il a ble SYM softwa re on FOD S c ompatible Mini - FloP P ie s 
in the future . 

RAE NOTES !UPDATING SE RVICE) 

We h a ve been using RAE-·1 for ru a n ~ montt1s now, si r1 ce lon s befo r e its 
o ffi cia l release i n RIJM, and have sotten to know it intim a tel~. While 
we do not h ave a ccess to the sourc e code . we have dis ass embled it a n d 
s tudi ed its wor k inss, a n d its aut horr Carl Mo se r , ha s a n s wered a ll of 
our sp e c i fi c a ue s tions in detai lr ir1cludins th e Pa ses zero a nd or1e m aps~ 

I 
There are seve ra l ir1 s tructi o n s a nd features of RAE - 1 which are n o t de -
scribed in th e s~nerte k Referen ce Manual , ir1cludi n ~ Printer vec t or s a nd 
di s k vecto r s a nd co mm a nds. We are also a dding Patc he s t o RAE, ~Jsir1g it s 
RUN comm a nd, to chan se baud rates a n d to s witch bet ween the RS-232 and 
the 20 mA Por ts as reauired, and to add text for ma ttinm capab ilitie s . We 
h a d P l a nned to descri be the se feature s i n SYM-P HYS I S on a ser i a l basis• 
but soon realized th a t these 1 uPdates• would o ccu py too Ja r se a Propor
tion o f the newsletter if written in the detailed ma nner they d e served. 
a n d therefore had to b e distributed as s ep a rate items, The UPd a te s 
will t herefore be Publi s hed sePa r a t e l Y as 'RAE NOTE S ', 

We will be mailin g copies of RAE NOTE S• as they are Prepared• t o al l 
who Purchase their RAE-1/2 from the Users' Group, RAE NOT ES will be 
ava il ab l e to a ll others o n a subscription b as i s . See b ac k page, 

RAE NOTE S fl will Provide a ha ndy 'R e f e ren ce Card'• and describe how to 
find the l ast li ne number in the current file, how to adJust the label 
lensth t o fit a 40-column CRT or Pr inter . a nd h ow to set HA S to Put t h e 
Pase numbers in the risht Place. RA E NOTES f2 wil l Provide de tailed 
Pases 0 and 1 maps , including the disk an d hard COPY Pr inting vectors. 
Thes e is s ues a re beins Prep a red for Printing now. RAE NOTE S f3 wi l l 
Provide detailed infor matio n on RAE- to-Dis k linkame. We hoP e that by 
RAE NOTES f4 some of our r eaders will b e con tribut in m resul t s based on 
their own disassembl y of RAE - 1, to loca te more of its u s er avai lable 
s ubroutines, in order that RAE can be patched. in th e same way t hat BAS
IC is Patchabl e • to f urther enhance its caPabilites . 

PERIOD ICAL RE CO MME ND ATIONS 

The 6502 USER NO TES are no more! Pub li cat ion ended with Volume 3, Issue 
5 l t1 7l. We have not as yet rece i ved our fina l issue. All subscribers 
will receive a cop y of I ssue f2 IJanuarY/FebruarY• 19801 of CO MPUT E, in 
P lace o f f18 , Eric Reh nk e will write t he s ection 'The Sinsle-Board 
6502 '• for COM PUTE , All back i ssues of the 6502 USE R NOTES may be 
orde red from COMPUTE . CO MPUTE. is a new masazine coverins th e entire 
6502 based comPuter com ruunit~. The a ddres s is 900 SPring Garden St. , 
Greensboro. NC 27403. 

Iss u e t 2 1 of Micro <February 19801 has an artic le by Robert A, Peck de 
scr ibinm an inexpensi ve waY t o add a n ASCII ke yboard to SYM-1, and Pre
s ent s the reauired software. 

I ssue t 2 of COM PUTE , <Jan/Feb.19801 has a n a rticle by Jim Butterfield 
which sives BASIC Pame O maps for KIM• S YM, AIM• PET, and APPie. 
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BOOK RECOMMENDATIONS 

Add to the book recon1n1er1d ation s Printed ir1 the Introductory I ssue the 
follo wing: 

Le venthal, Lance: '650 2 Asse n1bl Y La nsuase Prosra n1n1i ns• , Osborne/McGraw
Hill Book Co mpa ny, 1979. 

We think so hishlY of this book that we feel every SYM owner should own 
a copy, It contains r1umerous useful Prosraru s whi ch You car1 ada Pt in1n1 e
diatelY fOT' your o wn Purposes. See b ack paSe of this issue for orderir1S 
infor mation. 

Peck, Robe rt: ' SYM-1 Hard ware Th eory of 0Perations Manual'• 1979, 

This is the second of three books he is writinB for SY M-1. His third• 
' SYM-1 Monitor Theory of 0Perations Ma nual' is Pla nned for release in 
Ma rch 1980 . His first was the 'APPendi x to the First Book of KIM for 
the SYM'• listed in the Introductory Is sue. The Price for the Hardware 
Theory Manual is $6,00 U.S. deli vered in the u.s. or Canada. Add $1,25 
u.s. for overseas delivery , The book is about 40 pases . includes a SYM-
1 Schematic , and list s ever~ signal available a t each Pin on the board. 
For a real understandin B of how Your S YM hard ware is Put tosether• this 
book will Prove hel pfu l. Order directly from Robert A. Peck• P. o. Box 
2231 1 Sunnyvale, CA 94087. 

SUPER BASIC 

Several sL1bscribers' i ncluding Sean McKennar Gary HumPhre Y, and ~!~1~k 
Brown • working from their knowledg e of APPlesoft, KIM, and/or PEl BASIC• 
have contribu t ed articles on modifi wing SY M BASIC. Jack Brown. in Par
ticular' has s ubm itted three extensively co mmented and well documented 
source codes, which are much too lons to Publish in their e r1ti1· et~. 

One of Jack's prosrams is a fantastically fast, two-Pass, four Para
meter renumbering Program• which takes advantage of the f ac t that each 
BASIC l ine is interpreted in a se lf - modifwin s sec tion of code in Pag e o, 
and patches in at that section. An uncommented versjon of t!i a t Prosram 
i s publi shed here. 

His second Prosran1 is a terminal control Patch which Pern1it s eas~ ed-
iting of BASIC lines, either current, or Previous ly entered, by Pro
vidi ng a set of cursor control commands. To Guote Jack, and we agree 
with him• 'With the editing capability of SUPER TCP and the versatility 
of the cursor extension command, SYM-1 now exceeds both APPle II and f·ET 
in e di ting and cursor control capability.• 

His third Program Provides for saving a nd loadi ng both BASIC and 6502 
files with names. and print s messages like SEARCHING FOR DATA• FOUND 
DATA, LOADING DATA, a nd SAVING DATA, where aPProPriate, This Program 
is even more powerfu l than the PET eGuivalent. His second a nd third 
Pro•rams are Patched to BASIC bY traPPing al l ca rria ge retu rn outputs 
to see if they wer e Prompted by detection of a n error• and, if SO • 
branchina to the Patch. Thi s approach is much f as ter than the method 
used in tJ1e renumbering Prosram, since i t occurs onl~ durjr1s outPut 
commands• when BASIC is beini slowed down bY the termin a l o ut pu t rate 
anYwaY. 

Since these Programs a re so useful• too long to Publish in SY M- PHYSIS, 
and reauire t he full documentation a nd comrnentins for co mPlete under
standing, Jack has agreed to havP us distribute them at a cost of $,30 
Per page. This modest charse will PaY for Printins a nd n1 ailir1S costsr 
and give Ja ck a nomin a l royalt y for his efforts. See back Paae for 
ordering details. In the future• we will offpr the docu me ntation and 
complete source Prosrams o n cassette in RAE - 1 for n1 at. 
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ULTRA-RENUMBER FOR BAS - 1 

~~ere is a r1 uncommented <t o save sPace> source code version of Jack 
Bro wn 's ULTRA-RE NUMBER. So that it maY be used in a 4K SYM it is locat 
ed at OCOO-OFFF. Note that OFOO-OFFF is reserved as a working buffer 
for the line number tables. To use this Program• enter BASIC with .J o, 
a nswer MEMORY SIZE? with 3072 1 exit to MON with RST, Patch 4C 540E at 
OO DD-OODF, and reenter BASIC with .G o . Whenever YOU wish to renumber a 
p1·osram use the co mm ar1d tLI ST with uP to four Parameters <deci mal > s ep
d rated by co mm as ' e.g., 

tLIST base• step, s line. hl i ne CCR> 

where base is the sta1•ti n s line number, s teP is the increment, and s lin e 
a nd hline are the (current) first and l ast line number s of the sesment 
of the BASIC Prosra n1 Yo u wish to renumber. If the Para meter s are o mit 
ted, the default values are 100, 10 , current lowest line numb er, current 
hishest line number . ULTRA-RENUMBER will auto matic al ly take care of 
oPeninS UP (or closing LIP) spaces in case t h e new line nun1ber has more 
or fewer disits than the old line number! If, as sometime s happe ns, YOU 
rea1Je!;ted a transfer to a non-e x i s tent line number, this will be flassed 
b~ the insertion of 65535. I think ~ou will be so impressed with the 
speed and convenience of ULTRA-RENU MBER that wo u will want to relocate 
it to9ether with the Trig Pat c h• and auto mate the Patch at OO DD in the 
same waw as the Patch for Trig Patch at OOC4 was automated in the TCP 
article in the Introductory Issue Pa9e 0-17 . 

OCOO 20 D2 00 BO 4D 20 F5 C71CB 
OCOB AS 1C 85 SA AS 1D 85 SB,O D 
OC10 20 D2 00 C9 2C DO 43 20127 
OC 18 CC 00 20 F'5 C7 A5 lC 95,15 
OC20 5C A5 lD 85 5D 20 D2 00107 
OC28 C9 2C DO 36 20 CC 00 2010E 
OC30 F5 C7 A5 lC 85 5E A5 1D130 
OC38 85 5F 20 D2 00 C9 2C D01CB 
OC40 28 20 CC 00 20 F5 C7 A5160 
()C48 lC 85 60 AS 1D 85 6 1 4C,55 
OC50 6F oc A9 64 85 5A A9 oo. 65 
OC58 85 58 A9 OA 85 5C A9 oo.a2 
OC60 85 5D A2 01 86 5E CA 8613B 
OC68 5F A9 FF 85 60 85 61 A91B6 
OC?O FE 85 79 A9 OE 85 7A A91ll 
OC78 FC 85 58 A9 OE 85 59 A5124 
ocao 78 85 77 A5 7C 85 78 20. D9 
ocaa 19 OE AO 03 Bl 77 91 79. D5 
OC90 88 Bl 77 91 79 AO 03 B1,E3 
OC98 77 C5 5F FO 04 90 42 B0 1F4 
OCAO 07 88 Bl 77 C5 5E 90 39,97 
OCAB AO 03 Bl 77 C5 61 FO 0417C 
OCBO BO lB 90 09 88 Bl 77 c5,55 
OCBB 60 FO 02 BO 10 AO 03 B91C3 
OCCO AF 00 91 77 88 B9 AF 0016A 
occa 91 77 20 22 OE AO 0 1 Bl114 
OC DO 77 FO 18 20 3B OE AA aa.2E 
OC DB Bl 77 85 77 86 78 4C 8A126 
OCEO DC A5 79 85 58 A5 7A 851Dl 
OCEB 59 DO E2 A9 FF ca 91 79156 
OCFO ca 91 79 A5 7B 85 D3 AS.45 
OCFB 7C 85 D4 DO 03 20 45 OE,60 

7560 

ODDO 20 45 OE DO OA AO Cl A9157 
ODOB 9E 20 54 C9 4C 23 C3 20.84 
OD1 0 45 OE 20 45 OE 20 45 OE ,BD 
OD18 AA FO E2 A2 04 DD 4F OE119 
OD20 FO 05 CA DO FB FO EE A5123 
OD28 D3 48 A5 D4 48 20 CC OO,EB 
OD30 BO E6 20 F5 C7 A5 lD C51E4 
OD38 5F 90 4C FO 02 BO 06 A516C 
OD40 lC C5 5E 90 42 A5 lD C5,04 
OD48 61 FO 04 BO 3A 90 08 A5,80 
OD50 l C C5 60 FO 02 BO 30 201B3 
OD58 92 OD 68 85 D4 68 85 D31D3 
OD60 AO 00 A2 00 BD 01 0 1 F01C4 
OD68 OF 48 20 CC 00 90 03 201BA 
OD70 C9 OD 68 91 D3 EB DO Ec.oo 
OD78 20 CC 00 BO OF 20 EB OD,C3 
ODBO 20 D2 00 90 F8 BO 05 6815A 
OD88 68 20 D2 00 C9 2C FO 97,30 
OD90 DO 86 20 19 OE A5 58 8514F 
OD98 79 A5 59 85 7A AO 05 B1.1B 
ODAO 79 C5 lD FO 15 C9 FF D0,13 
ODA B 18 85 B2 85 Bl A5 Bl 95,73 
ODBO B3 A2 90 38 20 FF D9 4C1D4 
ODBB 9A DB 88 Bl 79 C5 lC Fo.cc 
ODCO EC 20 22 OE 20 3B OE D0141 
ODCB D4 20 08 OE AO 00 Bl 77113 
ODDO ca 91 77 20 30 OE DO oa.19 
ODDS E6 7D DO 02 E6 7E 88 6019A 
ODEO A4 77 DO 02 C6 78 C6 77,02 
ODES 4C CC OD 20 08 OE AO Ol1FE 
ODFO Bl 79 88 91 79 20 30 OE,18 
ODFB FO 05 20 3E OE DO EF A41DC 

74DC 

Hex Dump continue s on bottom of Pase 8- Sauce Code Pa~e 5 
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ASSEMBLE LIST 

ocoo -- 20 [12 00 
OC03- BO 4[1 
OC05- 20 F5 C7 
OCOB - A5 lC 
OCOA- 85 5A 
OCOC- A5 1[I 

OCOE- 85 5B 
OC10- 20 D2 00 
0Cl3- C9 2C 
OC15-· 00 43 
OCl.7- 20 CC 00 
OClA - 20 FS C7 
ocrn- A5 lC 
OClF - 85 5C 
OC::! 1- A5 1[1 

OC23- 85 5D 
oc:~5- 20 D2 o o 
oc:rn- C9 2c 
OC2A- [10 36 
OC2C- 20 CC 00 
oc:~F -- 20 F5 C7 

-" ' . . ~. 
,, 

0010 iUL TRA-RENUMBER 
' -> 

0020 i THE ULTIMATE SYM- 1 
0030 IBA S IC RENUMBE R PROGRAM 
0040 
0050 ;COP YRIG HT 1979 BY 
0060 ;J. W. BROWN 
0070 iALL RIGHT S RE SERVED 
0080 
0090 .BA $0COO 
0100 .os 
0110 .MC $5000 
01 20 NW STR T , [I E $ 0 058 
0130 BEGIN . DE $005A 
0140 STEP , DE $005C 
0150 SLINE . DE $005E 
0160 HLINE ,[IE $0060 
0170 VARTAB . DE $007D 
0180 FACTO ,[IE $00B2 
0 190 LINNUM .OE $001C 
0200 TXTTAB .DE $007B 
0210 TXTPTR , [IE $00D3 
0220 INDE XA .DE $ 0077 
0230 INDE XB ,[IE $0079 
0240 WORKBF .DI NUMt$0300 
0250 ;<RELOCATE WOR KBF WHEN 
0260 iRELOCATING PROGRAM! 
0270 
0280 CHRGET 
0290 CHRGOT 
0300 FI XLNK 
0310 LINGET 
0320 FLOATC 
0330 FOUT 
0340 ME SS UB 
0350 ; 
0360 BREAKIN 
0370 BACK 
0380 ERMESS 
0390 GVARAD 
0 400 
0 410 NUM 
0 420 

. DE $00CC 

. DE $ 00[12 
,[IE $C323 
. ·DE $C7F5 
.DE $[19FF 
.DE $DB9A 
,DE $C954 

,[IE $00[1[1 
. , DE $00EO 

,[IE $C25A 
, [IE $CE63 

JSR CHRGOT 
BC S DEFALT 
JSR LINGET 
LDA *LINNUM 
STA * BEGIN 
LDA *LINNUM+l 
STA *BEGINtl 

'' 

,. 

-. 
0430 
0440 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 

JSR CHRG OT ,"'• 

0540 
0550 
0560 
0570 
0580 
0590 
0600 
0610 

CMP t ' , 
BNE DSTEF· 
JSR CHRG ET 
JSR L.INGET 
LDA *LINNUM 
STA *STEP 
L.DA *L.INNUMtl 
STA *STEPtl 
JSR CHR GOT 
CMP t ' , 
BNE DSLINE 
JSR CHRGET 
JSR LINGET ~ 

OC32- A5 lC 0620 
OC3 4 - 85 5E 0630 
OC 36- A5 lD 0640 
OC38 - 85 5F 0650 
OC3A- 2 0 D2 00 0 6 60 
OC3 D- C9 2C 0670 
OC3F·- DO 2 8 
OC 41 - 2 0 CC 00 
OC4 4- 20 F5 C7 
OC47- A5 lC 
OC 49 - 85 60 
OC4B- A5 1D 
OC4D- 85 6 1 
OC4F- 4 C 6F OC 
OC5 2- A9 6 4 
OC54- 85 5 A 
OC56- A9 00 
OC58- 85 5B 
OC5A- A9 OA 
OC5C- 85 5C 
OC~iE-- A9 00 
OC60- 85 5[1 
OC62- A2 0 1 
OC64 - 86 5 E 
OC66- CA 
OC67- 86 5F 
OC69- A9 FF 
OC6B- 85 60 
OC6 D- 85 61 
OC6F- A9 FE 
OC71- 8 5 79 
OC73 - A9 OE 
OC75- 85 7 A 
OC 77- A9 FC 
OC79- 85 58 
OC7 B- A9 OE 
OC 7D- 85 59 
OC7F- A5 7 B 
OC8 1 - 8 5 77 
OC83- A5 7C 
OC85- 85 78 
OC87- 20 19 OE 
OCBA- AO 03 
OC8C- Bl 77 
OCBE- 91 79 
OC90- 88 
OC 9 1- Bl 77 
OC93- 9 1 79 
OC9S- AO 03 
OC97- Bl 77 
OC 99- C5 5F 
OC9B- FO 04 
OC9D- 90 42 
OC9F - BO 07 
OCAl - 88 
OCA2- Bl 77 
OCA4- C5 5E 
OCA6- 90 39 
OCA8 - AO 03 
OCAA- Bl 77 
OCAC- C5 61 
OCAE- FO 04 
OCBO- BO lB 

0680 
0 6 90 
0700 
07 10 
0720 
0 730 
0740 
0 7 50 
0760 DE FALT 
0770 
0780 
0790 
0800 DS TEP 
0810 
0820 
0830 
0840 DSLINE 
085 0 
0860 
0870 
0880 DHLINE 
0 8 90 
0900 
0910 COP Y 
0920 
0930 
0940 
09 50 
0960 
0970 
0980 
0990 
1000 
1010 
1020 
1030 
1040 COP YA 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
11 20 
1130 
1140 
1150 
1160 CHKSLO 
11 70 
1180 
1190 
1200 COPYC 
1210 
1220 
1230 
1240 
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L.DA *LINNUM 
S TA *B LINE 
L.llA *LINNUMtl 
STA *Sl.INE+l 
J SR CHR GO T 
CMP t ' r 
BNE DHLIN E 
J SR CHRGE T 
JSR L.INGET 
LDA *LI NNUM 
S TA *HLINE 
L.DA *LINNUMtl 
STA *HLINEtl 
J MP CO PY 
U1A 0 64 
STA *BEGIN 
L.DA H OO 
S TA *E<EGIN+t 
L.[IA HOA 
S TA *S TEP 
L.DA HOO 
STA *STEPt1 
L.D X 001 
STX *SLIN E 
DEX 
S TX *SLINEtl 
L.DA UFF 
S TA *HLINE 
ST A *HLINEtl 
L.DA tWORKE<F- 2 
STA *INDEXB 
L.DA tH1WORKBF-2 
STA *INDE XBtl 
L.[IA tWORKE<F-4 
STA *NWS TRT 
L.DA tH1WORKBF-4 
STA *NWSTRT+l 
L.DA HXTTAE< 
STA *INDEXA 
L.DA *1'X TTAE<t1 
STA *INDEXAtl 
JSR SETFAC 
L.DY t$03 
L.[IA <IN DEX A I , Y 
STA < INDEXB I, Y 
DEY 
L.DA <INDEXAJ,Y 
STA <INDE XB) 1Y 
LDY 003 
L. DA (INDEX A I, Y 
CMP *SLI NE t 1 
E<EQ CHKSLO 
E<CC COF'YM 
BCS COPYC 
DEY 
L.DA <INDEXAl r Y 
CMF' * BLINE 
E<CC COPYM 
L.DY 003 
LDA < INDEXA I, Y 
CMP *HLINEtl 
E<EQ CHKHL.O 
E<CS COPYN 

OCB2- 90 09 
OCB4 - 88 
OCB5 - Bl 77 
OCB7- C5 60 
OC B9- FO O'> 
OC BB- BO 10 
OCE< D- AO 03 
OCBF - B9 AF 00 
OCC 2- 9 1 77 
OCC4- 88 
OCC5- B9 AF 00 
OCC8- '11 77 
OCCA- 20 22 OE 
OCCD- AO 01 
OCCF - Bl 77 
OCD 1- FO 18 
OC D3-- 20 3B OE 
OC D6- AA 
OC D7- 88 
OCD8- Bl 77 
OC DA- 8S '77 
OCDC - 86 78 
OCDE- 4C BA OC 
OCE1- A5 79 
OCE3 - 85 58 
OCE5- AS 7A 
OCE7- 85 59 
OCE9 - [10 E2 
OCEB- A9 FF 
OCE D- CB 
OCEE- 91 79 
OCFO- CB 
OCF l - 9 1 79 
OCF3- AS l B 
OCF5 - BS [13 
OCF7- AS 7C 
OCF9- BS [14 
OCFB- DO 03 
OC FD- 20 45 OE 
ODOO- 20 45 OE 
0[103- DO OA 
OD05- AO Cl 
OD07- A9 9E 
OD09- 20 S4 C9 
ODOC- 4C 23 C3 
ODOF- 20 45 OE 
0[112- 20 45 OE 
OD1S- 20 45 OE 
0!118- AA 
0[119- FO E2 
OD1B - A2 04 
OD!D- DD 4F OE 
OD20- FO OS 
OD22- CA 
OD23- DO F8 
OD2S- FO EE 
OD27- AS D3 
0[129- 48 
OD2A- AS D4 
OD2C- 48 
OD2D- 20 CC 00 
OD30- BO E6 
0[132- 20 FS C7 

;: 

1250 
1 26 0 CHKHLO 
1 270 
1 280 
1290 
1300 
1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 

COP YR 

CO P YN 

.. 

1480 COPYM 
1490 
1500 
1510 
15 2 0 
1530 COPYE 
1 5 40 
1550 
1560 
1570 
1580 RENUM 
1590 
1600 
1610 
1620 
1630 RENA 
16 40 RENE< 
1650 
1660 
1670 
1680 
1690 
1700 
1710 

... 
RENC 

1720 REND 
1730 RENE 
1740 
.1750 
1760 
1770 
1780 
1 7 90 
1800 
1810 
1820 
1830 
1840 
18SO 
1860 
1870 

RENG 

RENH 

a; . ..); 
~ a~ 
' ' ( 

E<CC 
DEY 
L.DA 
CMP 
BEQ 
BC S 
LDY 
L.DA 
STA 
DEY 
LDA 
STA 
JSR 
LDY 
U•A 
BEQ 
JSR 
TAX 
DEY 
L.DA 
STA 
S TX 
JMP 
L.DA 
S TA 
L. DA 
STA 
E<NE 
LDA 
INY 
STA 
INY 
STA 
LDA 
STA 
L.DA 
STA 
BNE 
JSR 
JSR 
E<NE 
LDY 
L.DA 
JSR 
JMP 
JSR 
JSR 
JSR 
TAX 
E<EQ 
L.DX 
CMP 
BEQ 
DEX 

COP YR 

*HLINE 
COP YR 
COPYN 
U03 
FAC T0 -3 1Y 
<INDE XAl1Y 

FACT0-3, Y 
( INDEXAI, Y 
ADDS TF' 
U01 
<INDEXAl1Y 
COF'YE 
BUPXE< 

< INDEXA I, Y 
*INDEXA 
*INDEXA+l 
CO PY A 
*INDEXE< 
*NWSTRT 
*1NDEXE<t1 
*NWSTRT+1 
COPYN 
UFF 

<INDE XBlr Y 

< INDE XE< > • Y 
HXTTAB 
H XT PTR 
HXTTAE<tl 
*T XT PTR+1 
RENB 
GRAB 
GRAB 
RENC 
tfCl 
t$9E 
MES SUB 
FIXLNK 
GRAB 
GRAB 
GRAB 

RENA 
.. , ... 

U04 
TOKEN-l•X 
RENH 

BNE RENG 
BEQ REND 
LDA HXTPTR 
PHA 
L.DA *1'XTPTR+1 
PHA 
JSR CHRGET 
E<CS RENE 
JSR LINGET 
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OD35- A5 1D 
OD37- C5 5F 
OD39- 90 4C 
OD3B- FO 02 
OD3D- BO 06 
OD3F- A5 lC 
OD41 - C5 5E 
OD43- 90 42 
OD45- A5 1D 
OD47- C5 61 
OD49- FO 0 4 
OD4B- BO 3A 
OD4D- 90 08 
OD4F- A5 lC 
OD51- C5 60 
OD53- FO 02 
OD5S-- BO 30 
OD57- 20 92 0[1 
OD5A- 68 
OD5B- 85 D4 
OD5D- 68 
OD5E- B5 D3 
OD60- AO 00 
OD62- A2 00 
OD64- BD 01 01 
OD67- FO OF 
OD69- 4B 
OD6A- 20 CC 00 
OD6D- 90 03 
OD6F- 20 C9 OD 
0 072- 68 
0073- 91 D3 
OD7S- EB 
0076- DO EC 
007B- 20 cc 00 
OD7B- BO OF 
OD70- 20 EB OD 
OOBO- 20 02 00 
<> DB3- 90 FB 
OD85- BO OS 
OD87- 68 
0088- 6B 
ODB9- 20 02 00 
ODBC- C9 2C 
ODBE- FO 97 
0090- [10 B6 
0092- 20 19 OE 
0095- A5 5B 
0097- B5 79 
0099- A5 59 
OD9B- B5 7A 
OD9D- AO OS 
OD9F- Bl 79 
ODAl- C5 1D 
ODA3- FO 15 
ODA5- C9 FF 
ODA7- DO 18 
ODA9- 85 B2 
ODAB- 85 Bl 
ODAD- AS Bl 
ODAF- B5 B3 
ODBl- A2 90 
ODB3- 3B 

18BO 
1B90 
1900 
1910 
1920 
1930 SL.OCHK 
1940 
1950 
1960 RENR 
1970 
1980 
1990 
2000 
20 10 Hl.OCHK 
2020 
2030 
2040 
2050 RENS 
2060 
2070 
20BO 
2090 
2100 
21 10 
2120 RENI 
2130 
2140 
2150 
2 160 
2170 
21BO RENJ 
2190 
2200 
2210 
2220 RENK 
2230 
2240 RENM 
2250 
2260 
2270 
22BO RENF 
2290 
2300 
2310 RENZ 
2320 
2330 
2340 FINUM 
2350 
2360 
2 3 70 
2380 
2390 FNA 
2400 
2410 
2420 
2430 
244 0 
2450 
2460 
2470 FNB 
24BO 
2490 
2500 

l.[IA *LINNUMtl 
CMP *SLINEtl 
BCC RENF 
BEQ SL.OCHK 
BCS RENR 
l.DA *L.INNUM 
CMP *Sl.INE 
BCC RENF 
l.DA *LINNUMtl 
CMP *HL INE t 1 
BEQ Hl.OCHK 
BCS RENF 
BCC RENS 
L.DA *LINNUM 
CMP *HLINE 
BEG RENS 
BCS RENF 
JSR FINUM 
Pl.A 
STA *TXTPTR+l 
Pl.A 
STA HXTPTR 
L.D Y UOO 
LDX UOO 
LDA $0101rX 
BEQ RENK 
F'HA 
JSR CHRGET 
BCC RENJ 
JSR MOVUP 
PLA 
STA <TXTPTRlrY 
INX 
BNE REN! 
JSR CHRGET 
BCS RENZ 
JSR MOVDWN 
JSR CHRGOT 
BCC RENM 
BCS RENZ 
PLA 
f'LA 
JSR CHRGOT 
CMF' t ' r 
BEG RENH 
BNE RENE 
JSR SETFAC 
LUA *NWSTRT 
STA *1NDEXB 
LDA *NWSTRT+l 
STA *1NDEXBt1 
LDY U05 
LDA ( INDEXB) r Y 
CMF' *LINNUM+l 
BEQ FNC 
CMP UFF 
BNE FND 
STA *FACTO 
STA *FACT0-1 
LDA *FACT0-1 
STA *FACTOtl 
LDX 090 
SEC 

ODB4·- 20 FF [19 
ODB7 ·-· 4C 9A DB 
ODBA-- BB 
ODBB -- Bl 79 
ODBD - C5 lC 
ODBF - FO EC 
ODCJ. - 20 22 OE 
ODC4 - ?O 3B OE 
ODC7 -- DO D4 
ODC 9 -· 20 08 OE 
ODCC - AO 00 
ODCE- Bl 77 
ODDO - CB 
ODDl·- 91 77 
ODD3- 2 0 30 OE 
ODD6- DO OB 
ODDS- E6 7D 
ODDA- DO 02 
ODDC- E6 7E 
ODDE-· 88 
ODDF- 60 
ODEO- A4 77 
ODE2- DO 02 
ODE4- C6 78 
ODE6- C6 77 
ODES- 4C CC OD 
ODEB- 20 OB OE 
ODEE- AO 01 
ODFO- Bl 79 
ODF2- BB 
ODF3- 91 79 
ODF5- 20 30 OE 
ODF8- FO 05 
ODFA- 20 3E OE 
ODFD ·- DO EF 
ODFF- A4 7D 
OE01- DO 02 
OE03- C6 7E 
OE05- C6 7D 
OE07- 60 
OEOB- A5 7[1 

OEOA- 85 77 
OEOC- A5 7E 
OEOE- 85 78 
OE10- A5 D3 
OE12- BS 79 
OE14- A5 D4 
OE16- B5 7A 
OE18- 60 
OE19- A5 5A 
OE1B- BS Bl 
OE1D- A5 5B 
OE1F- 85 B2 
OE21- 60 
OE22- AS Bl 
OE24- 18 
OE25- 65 5C 
OE27- B5 Bl 
OE29- A5 B2 
OE2B- 65 5D 
OE2D- 85 B2 
OE2F- 60 
OE30- A5 77 
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2510 
2520 
2530 FNC 
2540 
2550 
2560 
2570 FND 
2:;80 
2590 
2600 MOVUf' 
2610 HUA 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 MUB 
2710 
2720 MUC 
2730 
2740 
2750 MUD 
2760 
2770 MOVDWN 
2780 MDA 
2790 
2800 
2810 
2820 
2830 
2840 MDB 
2850 
2860 MDC 
2870 
2880 
2890 MDD 
2900 MDE 
2910 SETf'TR 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 
3000 SETFAC 
3010 
3020 
3030 
3040 
3050 ADDSTF' 
3060 
3070 
30BO 
3090 
3100 
3110 
3120 ARTS 
3130 CMf'X 
~~-7 

JSR FLOATC 
JMP FOUT 
DEY 
L.DA (I NDEXB > r Y 
CMf' *LINNUM 
BEQ FNB 
JSR ADDSTF· 
.JSR BUPXB 
BNE FNA 
JSR SETf'TR 
LDY tsoo 
LDA (INDEX Al r Y 
INY 
STA <INDEXAlrY 
JSR CMPX 
BNE MUC 
INC *VARTAB 
BNE MUB 
INC *VARTABtl 
DEY 
RTS 
LDY *1NDEXA 
BNE MUD 
DEC *1NDEXA+1 
DEC *1NDEXA 
JMf' MUA 
JSR SETPTR 
L.DY tS01 
LDA ( INDEXB l r Y 
DEY 
STA (INDEXBlrY 
JSR CMf'X 
BEQ MDC 
JSR BUPXA 
BNE MDA 
LDY *VARTAB 
BNE MDD 
DEC *VARTABtl 
DEC *VARTAB 
RTS 
LDA *VARTAB 
STA *1NDEXA 
LDA *VARTABtl 
STA UNDEXA+l 
L.DA *lXTf'TR 
STA *1NDEXB 
L.DA HXTf'TRtl 
STA *1NDEXB+1 
RTS 
LDA *BEGIN 
STA *FACT0-1 

OE32- C5 79 
OE34- DO 04 
OE36- A5 78 
OE38- CS 7A 
OE3A- 60 
OE3B- 20 3E OE 
OE3E- E6 79 
OE40- DO 02 
OE42- E6 7A 
OE44- 60 
OE45- AO 00 
OE47- E6 D3 
OE49- DO oc> 
OE4B- E6 [14 
OE4D- Bl D3 
OE4F- 60 
OE50- 88 89 
OE52- BC Al 
OE54- C9 23 
OES6- FO 06 
OE58- 38 
OE59- E9 30 
OE5B- 4C EO 00 
OE5E- 68 
OE5F- 48 
OE60- C9 63 
OE62- FO 04 
OE64-· A9 23 
OE66- DO FO 
OE68- 68 
OE69- 6B 
OE6A- 48 
OE6B- C9 CE 
OE6D- FO 05 
OE6F- A9 63 
OE71- 48 
OE72- DO FO 
OE74- 68 
OE75- 68 
OE76- 68 
OE77- A9 OB 
OE79- 48 
OE7A- A9 FF 
OE7C- 4B 
OE7D- 20 CC 00 
OE80- C9 99 
OE82- DO 03 
OE84- 4C CC 00 
OE87- A2 02 
OEB9- 4C 5A C2 

3140 
31SO 
3160 
3 170 
31BO CRTS 
3190 BUf'XB 
3200 BUPXA 
3210 
3220 
3230 BRTS 
3240 GRAB 
3250 
3260 
3270 
3280 GRA 
3290 
3300 TOKEN 
3310 
3320 NUMF'ATCH 
3330 
3340 RE ST R 
3350 
3360 
3370 CHECK 
3380 
3390 
3400 
3410 RESTRA 
3420 
3430 CHECKA 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 CHECKB 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 ERROR 
3630 
3640 

LDA *BEGINtl 
STA *FACTO 

OEOO 7D DO 02 C6 7E C6 7D 
OE08 A5 7D 85 77 A5 7E 85 

~e~ *FACTO- l OE10 A5 D3 85 79 A5 D4 85 

RTS 
OESO SB 

*~: ~~ OESS 38 
7A 6 ., OE60 C9 

'_ ~ OE68 68 
8~' 7C OE70 63 
B.i' 4 2 OE78 OB 
60 ' A3 OE80 C9 
78 ' EE OEBB 0" 
7915B 47CD ~ 
E6170 

OE18 60 AS 5A B5 Bl A5 5B 
*STEP OE20 B2 60 AS Bl 18 65 SC 
*FACTO-l OE28 Bl A5 B2 65 SD 85 B2 
*FACTO 

ADC *STEPtl OE30 A5 77 CS 79 DO 04 A5 

~i~ *FACTO ~~!~ ~~ ~~ ~~ ;~ ~~ ~~ ~~ 

ADC 
STA 
LDA 

LDA *INDEXA OE48 03 DO 02 E6 D4 Bl D3 60rB3 

CMf' *1NDEXB 
BNE CRTS 
LDA *1NDEXA+1 
CMf' *1NDEXB+1 
RTS 
JSR BUf'XA 
INC *1NDEXB 
BNE BRTS 
INC *1NDEXBt1 
RTS 
LDY UOO 
INC *TXTf'TR 
BNE GRA 
INC HXTf'TRtl 
LDA <TXTf'TR) r Y 
RTS 
.BY $88 SB9 
,BY SBC $A1 
CMF' t ' t 
BEQ CHECK 
SEC 
SBC U30 
JMf' BACK 
PL.A 
f'HA 
CMP tGVARAD 
BEQ CHECKA 
LDA t ' t 
BNE RESTR 
PLA 
PLA 
f'HA 
CMP tHrGVARAD 
BEG CHECKB 
LDA tGVARAD 
F'HA 
BNE RESTRA 
f'LA 
F'LA 
PLA 
LDA tH1NUM-l 
PHA 
LDA tNUM-1 
f'HA 
JSR CHRGET 
CMF' U99 
BNE ERROR 
JMf' CHRGET 
LDX t$02 
JMP ERMESS 
,EN 

B9 SC Al C9 23 FO 06103 
E9 30 4C EO 00 68 48100 
63 FO 04 A9 23 DO F01AC 
68 48 C9 CE FO 05 A91F9 
48 DO FO 68 68 6B A914S 
48 A9 FF 48 20 CC 00174 
99 DO 03 4C CC 00 A2163 
4C SA C21CD 
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DOODLING WITH THE Knlt-2 

Phillip M. Ri nard 

2019 Park Ave . 
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The KT~2 keyboard terminal module pr ovides a convenient way to add 

a video interface to a SY~~1 as well as a keyboard . Unlike some other 

computers (e.g., PET, SORC ERER ), it is not possible to push a single 

keyboard button and place a graphic c haracte r anywhere on the video display. 

When the keyboa rd is communicating with the computer you must orig inate 

cursor movements and character generation with computer instructions . 

You can use th e local mode if you alter some input-output lines · o n the 

KT~2 edge connector, but th e re is a softwa re approach that offers some 

advantages. 

The program listed below allows you to "doodle " on the video disp l ay 

by controlling the cursor's position and enabling any of th e keyboa rd 

characters to be placed on the screen. A display can be constructed and 

altered until a pleasing final form i s achieved. It co uld then be made 

into a subsequent program or simpl y admired befo re de stroyed . \'Jith this 

software approach, fewer button pushings a re needed to make a drawing 

than would be needed in the loca l mode. 

\I/hen the program begins, th e screen i s cleared and the cursor placed 

in the upper-left corner (the HOME position) . Th e initia lization also 

assumes you wi l l want the "reversed graphics" mode , but you can change 

this at any time if you wish. The SYM waits for yo ur commands. The 

SUPERMJN subroutine Il\CHR would have been used to accept a character from 

the keyboard except for the fact that it converts lowe!"-case letters into 

uppe!"-case lett ers and thus prevents half the graphic characters from being 

acc epted. Fortunately, thi s lowe r-to-upper case conversion i s only a small 

part of the s ubroutine so th e solution is easy. The sub routine is copied 

ou t of the mon i tor (using the "block move" comrra.nd), and then f\QPs placed 

in the Offending regi ste r s which a re $307- $310 in the lis ting here . 
SY M-- F'HYSI S 2-9 

..._, .. ' . ...-
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After receiving yo ur keyboard input, the SYM searches for its 

significanc e. It f irst checks for a curso r control instruct ion. 

in the manual , a nd the "+" a nd "=" keys begin thos e operations .. To move 

the cursor five rows and ten columns from its present location with this 

pro g ram, type 11+11
, "05 " and "10°. An 11 EOC 11 command must proceed the 11+ 11 , 

but with th e SYM i n control it is done automatically for you. The full 

byt e "05" must be used, and base ten numbers must be entered; thu s, the 

"10" is really a ten, not a sixteen. An example of absolute addressing 

with thi s program would be "=", "32 ", "28 "; the cursor would jump to row 

32 and column 28. A prec eeding "EOC " would again be supplied by the SYM. 

As th e c ursor mo ves across an already-existing character on the 

display, it e rases the character. Using the carriage return or home 

convnand leaves the sc reen unchan g ed and thus can get it out of a "tight" 

spot without erasing part of the doodle. 

Should yo ur key board entry not imply a cursor movement, the program 

ne xt checks it against the graphic symbols available as part of the KTM--2. 

If yo u have typed in "n", for example, it will place the "club" suit symbol 

on the screen and th e cursor moves one position to the right. If you type 

"N" yo u 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. Yo u need to be in- the r,g mode. This program allows you to form 

an y combination of the G, R, g and r modes you wish by typing 11 5 11 , 116", "7" 

a nd 118 11
, re spectively . 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 116 11
• In the 

g·,R mode, you get an "N11 with the black and white interchanged ; with G,r you 

get the graphic symbol with black and white interch a nged. 

Certain keys (especially punctuation marks) a re not assig ned a ny 

grapics characters and are s i mply ignored in that respect. Pushing t he 

space bar does not move the cursor one position to the right. Th e 11SHIFT 

SPACE- B<\R" , however , is a valid graphic symbol and recognized as s uc h. 

The numerials can not be placed on the display since they are cursor 

control keys . 

This program makes use of the KT~2 features in a manner that i s easier 

to use than in the local mode . The numerals control the cursor and th e 

mode , while the alphabetical ke.ys (and a few others) create the actua l 

symbols. A sketch of the keyboard with the functions or symbols shown in 

place of the alphanumeric characters helps the use r find the desired key • 

After the program li s iting is a table of "data" for use with the 

program . It displays a 15x21 pictu r e of a well-known U. S . president out of 

only six different characters . The top row of the table forms the top row 

of the picture, and so on. Th e "1" through 116 11 in the table correspond 

to thes e keyboa rd characters in the G, R mode: '\", "SHIFT LINE- FEED 11
, 

"SHIFT ALP1-iA 0 ' ti J 11 , "SHIFT SPACE-MR" t and "SHIFT CARRIAGE- RETURN"' 

respectively. I f you don't recognize this man immediately, step back 

a few feet a nd squint. After f indi.ng a pleasing set of characters such 

as those s uggested here, th e display can be rrade into a program to be 

pu t onto -the sc reen automatically on · future 
0200 20 86 BB A9 lB ~O 4 / ~A.~6 

0208 A9 45 20 47 SA A9 4 7 85,3A 
0210 08 A9 52 85 09 AO 00 20 , SB 
0218 FF 02 85 07 20 EF 02 A51CE 
0220 07 D9 CA 03 FO OF c s co.02 
0228 05 DO F6 D9 CA 03 DO OE,51 
0230 A9 lB 20 47 BA B9 DO 03 192 
0238 20 47 SA 4C 15 02 C9 2B1 DA 
0240 DO 04 A9 00 10 06 C9 3 D, 73 
0248 DO 3F A9 80 85 07 20 D9 , 30 
02 50 81 20 El 02 85 05 20 EF,4D 
0258 02 20 EF 02 20 D9 8 1 20,FA 
0260 El 02 85 06 20 EF 02 20,99 
0268 EF 02 A9 lB 20 47 SA 24r6 3 
0270 07 30 04 A9 2 B 10 02 A9,2D 
0278 3D 20 47 SA A5 05 20 47,6C 

occasions. 
0280 SA A5 06 20 47 BA 4C 15,F3 
0288 02 C9 40 30 2F C9 80 10•B6 
0290 2B 85 07 A9 lB 20 47 SA,22 
0298 A5 08 20 47 BA A9 lB 20,A 4 
02AO 47 SA A5 09 20 47 SA A5,B9 
02A8 07 20 47 BA A2 00 BD D6,E6 
02 BO 03 20 47 SA EB EO 04 D0,76 
02B8 F5 4C 15 02 A2 00 BD DA,0 7 
02CO 03 C5 07 FO 08 EB EO 04,9A 
02CB DO F4 4C 15 02 BD DE 03,5F 
02DO C9 52 FO OB C9 72 FO 0 4, A1 
02D8 85 08 FO 02 85 09 4C 15, 0F 
02EO 02 A2 20 FS 38 E9 01 30,lD 
02E8 03 ES 10 FS DB SA 60 A9,7B 
02FO 08 20 47 SA A9 20 20 47,A4 
02F8 SA A9 08 20 47 SA 60 20 ,50 

6150 SY M-P HYS IS 2- 11 

0300 88 8 1 20 41 SA 29 7F EA,8 6 
0308 EA EA EA EA EA EA EA EA,D 6 
0310 EA C9 OF DO OB AD 53 A6•19 
0318 49 40 SD 53 A6 18 90 E2 ,B2 
0320 C9 OD 4C BB 81 6C 61 A6,80 
0328 20 09 83 20 88 81 2C 53,D4 
0330 A6 70 03 20 55 SA 4C C4,FC 
0338 Bl 6C 64 A6 20 B8 81 A9,C 5 
0340 00 85 F9 AD O? A4 2 D 54,1 7 
0348 A6 38 E9 40 90 F5 20 E9,AC 
0350 BA AD 02 A4 2D 54 A6 38, f B 
0358 E9 40 2C 53 A6 10 06 20,6C 
0360 D4 BA 4C 87 BA AO 07 88,56 
0368 DO FD EA 66 F9 20 E9 SA.FF 
0370 48 B5 00 68 90 DB 20 E9,D5 

0378 BA 18 20 D4 SA A5 F9 49.DC 
0380 FF 4C BS 81 85 F9 20 ss.86 
0388 81 20 E9 SA A9 30 SD 03,03 
0390 A4 A5 F9 A2 OB 49 FF 39,72 
0398 20 D4 SA 20 E6 BA AO 06,26 
03AO 88 DO FD EA 4A CA DO FOo39 
03A8 A5 F9 C9 OD FO 04 C9 OA,74 
03BO DO 03 20 32 BB 4C C4 BlrB5 
03B8 48 AD 02 A4 29 OF 90 02,1A 
03CO 09 30 2D 54 A6 SD 02 A4•AD 
03C8 68 60 31 34 3? 33 39 3 0•AB 
03DO 08 09 OB OA OD 48 1B 67,A5 
03DB lB 72 35 36 37 38 47 52,A5 
03EO 67 72•7 E 

677E 

200 
203 
205 
208 
20A 
20D 
20F 
211 
213 
215 
217 
21A 
21C 
21F 
221 
224 
226 
227 
229 
226 
22E 
230 
232 
235 
238 
236 
23E 
240 
242 
244 
246 
248 
24A 
24C 
24E 
251 
254 
256 
259 
25C 
25F 
262 
264 
267 
26A 

20 B6 BB 
A9 16 

JSR ACCESS 
LDAIM 

Write-enabl e the system RAM. 1 

20 47 BA 
A9 45 
20 47 B.l\ 
A9 47 
B5 OB 
A9 52 
B5 09 
AO 00 
20 FF 02 
85 07 
20 EF 02 
A5 07 
D9 CA 03 
FO OF 
CB 
co 05 
DO F6 
D9 CA 03 
DO OE 
A9 lB 
20 47 BA 
69 DO 03 
20 47 BA 
4C 15 02 
C9 26 
DO 04 
A9 00 
10 06 
C9 3D 
DO 3F 
A9 BO 
B5 07 
20 D9 Bl 
20 El 02 
B5 05 
20 EF 02 
20 EF 02 
20 D9 Bl 
20 El 02 
B5 06 
20 EF 02 
20 EF 02 
A9 lB 

START 

NXTCOM 

OUT COM 

RELA 

ABS 

DATA 

JSR OUTCHR 
LDAIM 
JSR OUTCHR 
LDAIM 
STAZ 
LDAIM 
STAZ 
LDYIM 
JSR !NCH 
STAZ 
JSR BACKUP 
LDAZ 
CMP,AY 
SEQ OUTCOM 
!NY 
CPYIM 
BNE NXTCOM 
CMP,AY 
BNE RELA 
LDAIM 
JSR OUTCHR 
LDA,AY 
JSR OUTCHR 
JMP START 
CM PIM 
BNE ABS 
LDAIM 
BPL DATA 
CMPIM 
BNE NXTSYM 
LDAIM 
STAZ 
JSR INBYTE 
JSR DECHEX 
STAZ 
JSR BACKUP 
JSR BACKUP 
JSR INBYTE 
JSR DECHEX 
STAZ 
JSR BACKUP 
JSR BACKUP 
LDAIM 

Clear the screen ~ 
with ESC E. 

Begin in reversed graphics 
with G and R. 

In itialize command table index. 
Obtain a keyboard entry 

and store it . 
Erase the entry from the screen. 
Compare entry with table of cursor 

commands. 

Is the command "HOME"? 
Not a simpl e cursor command at all. 
Use "ESC" before the "HOME" command. 
Send the "ESC" out . 
Get the command's ASCII code. 
Send the command out. 
Return for next keyboard entry. 
Is the entry "+" for relative addressing? 
If not, try absolute addres si ng . 
Temporary code for "+". 
Jump to a storeage command. 
Is the entry "=" for absolute addressing? 
If not, check t he symbol table. 
Temporary code for "=". 
Store th2 temporary code. 
Get the new row or the change in the row value. 
Change byte into a hex number for the KTM-2 

and store it . 
Erase the byte 

from t he screen. 
Get the new co l umn or change in co l umn va l ue . 
Change it into a hex number for the KTM-2 

and store it. 
Erase the byte 

from the screen. 
Send out 
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26C 20 47 8A JSR OUTCHR ESC + 2EF A9 08 BACKUP LDAIM The cursor is backspaced once, \), ~· 
... ' '.' 26F 24 07 BITZ or 2Fl 20 47 8A JSR OUTCHR a space is placed on the screen • ..., ! 

271 30 04 BMI EQUAL ESC = 2F4 A9 20 LDAIM to erase the latest entry, 
(- .. ' 273 A9 28 LDAIM and then 2F6 20 47 8A JSR OUTCHR and another backspace occurs, ~•i)r ,'to~· 

27S 10 02 BPL OUT the row 2F9 A9 08 LDAIM l eaving the cursor in its origianl "'.",\. r ..... 
.''.i ; ... 277 A9 30 EQUAL LDAIM and 2FB 20 47 8A JSR OUTCHR position. 

iti ~4· 279 20 47 8A OUT JSR OUTCHR the column 2FE 60 RTS 
27C AS OS LDAZ information . 2FF 20 88 81 INCH JSR SAVER This is the SYM- 1 SUPERMON subroutine ~F: I' 27E 20 47 8A JSR OUTCHR 302 20 41 8A JSR INJINV INCHR without t he portion that converts 

ti 281 A5 06 LDAZ 30S 29 7F AND #$7F l ower-case letters into upper-case letters. 
283 20 47 8A . JSR OUTCHR 307 EA EA NOP 
286 4C lS 02 JMP START Get the next keyboard entry. 309 EA EA NOP The lower-to -upper-case conversion i:":~· 289 C9 40 NXTSYM CMPIM Check that the 308 EA EA NOP normally is located here. 
288 30 2F BM! NIX keyboard entry 300 EA EA NOP 
280 C9 80 CMPIM i s a valid ASCII 30F EA EA NOP .. ~ ~ 
28F 10 2B BPL NIX symbol (40 to 7F) . 311 C9 OF INRT l CMP #$OF 

.-' ~, 291 8S 07 STAZ Temporarily store the symbo l . 313 DO OB BNE INRT2 ,,. 
293 A9 lB LDAIM Get into graphics mode 31S AD S3 A6 LOA TECHO •'! • \t ._l 

"tc ~ . ~ ·'· 29S 20 47 8A JSR OUTCHR with ESC G, ESC R 318 49 40 EOR #$40 '· "' 
.. ., .. ..1 

298 AS 08 LDAZ or leave graphics mode 31A 80 S3 A6 STA TECHO ·i 
t, -. 

2911. 20 47 8A JSR OUTCHR with ESC g, ESC r 310 18 CLC "'!'~· It..._ t•I 

290 A9 lB LOA IM or use unrever sed gra phics 31E 90 E2 BCC INCHR+3 
· .. ' 1: I 

.•. 
29F 20 47 8A JSR OUTCHR with ESC G, ESC r. 320 C9 OD INRT2 CMP #$00 
2A2 A5 09 ~ LDAZ 322 4C B8 81 JMP RESXZF 
2A4 20 47 8A JSR OUTCHR 32S 6C 61 A6 I NJ INV JMP (INVEC+ l) .f~ 
2A7 AS 07 LDAZ Retrieve the symbol 328 20 09 83 NBASOC JSR NIBASC 370 AS F9 LOA $F9 ~ 2A9 20 47 8A JSR OUTCHR and send it to the screen. 32B 20 88 81 OUTCHR JSR SAVER 37F 49 FF EOR #$FF 
2AC A2 00 LDXIM Always return to the normal 32E 2C S3 A6 BIT TECHO 381 4C B8 81 JMP RESXAF 
2AE BO 06 03 NEXTl LDA,AX display mode (g,r) . 331 70 03 BVS *+S 384 85 F9 TOUT STA $F9 
281 20 47 8A JSR OUTCHR 333 20 SS 8A JSR INJOUV 386 20 88 81 JSR SAVER 
2B4 E8 INX 336 4C C4 81 JMP RESALL 389 20 E9 8A JSR DLYH ,. 
2BS ED 04 i"''.t CMPIM 339 6C 64 A6 INJOUV JMP (OUTVEC+ l) 38C A9 30 lJDA #$30 .. 
2B7 DO FS BNE NEXTl 33C 20 BB 81 INTCHR JSR SAVER 3BE BO 03 A4 STA PBDA+l '( 
2B9 4C l S 02 JMP START Get the next keyboard entry. 33F A9 00 LOA #0 391 AS F9 LOA $F9 

i~ 2BC A2 OD NIX LDXIM ·check that the keyboard entry 341 8S F9 STA $Fg 393 A2 OB LOX #$OB . ~ ·, 2BE BO DA 03 NEXT2 LDA,AX was a G,R,g, or r 343 AD 02 A4 LOOK LOA PBDA 39S 49 FF EOR #$FF 
2Cl cs 07 CMPZ encoded as a S,6,7, or 8. 346 20 S4 A6 AND TOUTFL 397 3B SEC r ,.f1., 
2C3 FO 08 BEQ GRAP.H 349 38 SEC 398 20 04 8A OUTC JSR OUT :. . -;; 
2CS E8 INX 34A E9 40 SBC #$40 39B 20 E6 8A JSR DLYF 
2C6 EO 04 CPX, IM 34C 90 F5 sec LOOK 39E AO 06 LOY #$06 
2C8 DO F4 BNE NEH2 34E 20 E9 BA TIN JSR DLYH 3AO 8B PH AKE DEY 
2CA 4C l S 02 JMP START If not, get another keyboard entry. 3Sl AD 02 A4 LOA PBDA 3Al DO FD BNE PHAKE 
2CD BO DE 03 GRAPH LDA,AX Determine which command it i s and 3S4 20 S4 A6 AND TOUTFL 3A3 EA NOP 
200 C9 S2 CMPIM place it in the proper memory 3S7 38 SEC 3A4 4A LSR A 
202 FO 08 BEQ RR location to be used later. 3S8 E9 40 SBC #$40 3AS CA DEX 
204 C9 72 ' CMPIM 3SA 2C S3 A6 BIT TECHO 3A6 DO FO BNE OUTC 
206 FD 04 ~~· SEQ 3SD 10 06 BPL DMYl 3A8 A5 F9 LOA $F9 
208 85 08 ' ' STAZ 35F 20 04 8A JSR OUT 3AA cg oa CMP #$00 
2DA FO 02 BEQ STRT 362 4C 87 8A JMP SAVE 3AC FO 04 BEQ GOPAD 
2DC BS 09 RR STAZ 36S AO 07 DMYl LOY #7 3AE C9 OA CMP #$0A 
2DE 4C lS 02 STRT JMP START Get another keyboard entry. 367 88 TL Pl DEY 360 DO 03 BNE LEAVE 
2El A2 20 DECHEX LDXIM A decimal byte in A is converted to 368 DO FD BNE TLPl 362 20 32 86 GO PAD JSR PAD 
2E3 F8 SEO a hex byte to complete the KTM-2 36A EA NOP 3BS 4C C4 81 LEAVE JMP RESALL 
2E4 38 NEXT SEC addressing command later. 366 66 F9 SAVE ROR $F9 388 48 OUT PHA 
2E5 E9 01 SBC IM 360 20 E9 BA JSR DLYH 3B9 AD 02 A4 LOA PBDA 
2E7 30 03 BM! QUIT 370 48 PHA 3BC 29 OF AND #$OF 
2E9 EB INX 371 BS 00 LOA O,X 3BE 90 02 BCC OUTONE 
2EA 10 F8 BPL NEXT " 373 68 PLA 3CO 09 30 ORA #$30 
2EC DB QUIT CLO 374 90 DB BCC TIN 3C2 20 54 A6 OUTONE AND TOUTFL 
2ED BA TXA 376 20 E9 8A JSR DLYH 3C5 BO 02 A4 STA PBDA 
2EE 60 RTS 379 lB CLC 3C8 6B PLA 

..,...; I I 37A 20 04 BA JSR OUT 3C9 60 RTS I. I .... 
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3CA 31 
3CB 34 
3CC 32 
3CD 33 
3CE 39 
3CF 30 
300 08 
301 09 
302 OB 
303 OA 
3D4 OD 
3D5 48 
3D6 lB 
3D7 67 
3D8 lB 
3D9 72 
3DA 35 
30B 36 
3DC 37 
300 38 
3DE 47 
3DF 52 
3EO 67 
3El 72 

CURSOR ASCII 1 Move cursor 1 eft. Input co1T111and s. 
ASCII 4 Move cursor right. 
ASCII 2 Move cursor up. 
ASCII 3 Move cursor down. 
ASCII 9 Carriage return . 
ASCII O Home position. 

COMMANDS ASCII BACK SPACE Output co1T111ands. 
ASCII HORIZONTAL TAB 
ASCII VERTICAL TAB 
ASCII LINE FEEL 
ASCII CARRIAGE RETURN 
ASCII H FOR HOME 

MODE P.SCII ESCAPE Data to leave graphics mode . 
ASCII g 
ASCII ESCAPE 
ASCII r 

CHANGE ASCII 5 Input co1T111ands to change graphi cs mode . 
ASCII 6 
ASCII 7 
ASCII 8 
ASCII G Output co1T111ands to change graphics mode. 
ASCII R 
ASCII g 
ASCII r 

TABLE OF "DATA" FOR A U.S. PRESIDENT 6 6 2 3 1 4 2 2 2 2 2 3 2 6 6 

6 6 1 4 1 5 4 2 2 3 3 4 2 6 6 
6 6 1 2 5 4 4 2 2 1 4 3 6 6 6 
6 6 2 2 3 5 4 1 2 3 5 4 6 6 6 
6 2 2 2 3 4 5 4 4 3 4 3 6 6 6 
6 2 2 2 5 2 4 5 5 5 5 2 6 6 6 
6 2 3 ~ 5 4 1 2 4 3 2 2 6 6 6 
6 2 5 5 4 5 4 5 3 3 2 5 1 6 6 
6 4 5 5 5 5 5 5 4 4 5 5 5 4 6 
6 3 5 5 5 5 5 5 3 3 4 4 5 5 6 

6455555 5 5111156 

Top Row 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
6 6 6 6 6 6 1 3 4 3 6 6 6 6 6 
6 6 6 6 6 3 5 5 5 5 4 6 6 6 6 
6 6 6 6 4 5 3 2 5 5 5 5 6 6 6 
6663541 1255166 
6 6 6 4 5 3 1 1 4 4 4 6 6 
6 6 6 5 5 4 2 1 2 2 5 6 6 

6 6 4 5 5 4 2 4 5 3 3 5 5 6 6 
6 6 4 2 4 4 2 3 4 3 4 5 2 6 6 

SOFTWARE RECOMMENDATION 

Bottom Row 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

For those who wish to e x pand their SYM-l ' s beyond the s in• le bo a rd c o n 
fisuration we recommend addins s ome kind of terminal caPabilitY. 
Once you have full alphanumeric I / O capabilities YOU will wa nt s ome kind 
of software on which to exercise your sy s tem. For the ass embl y l a n s uas e 
prosrammers we recommend the 2KSA (see Issues to, a nd t1J, I f YOU want 
to set into hiSher level lansuases ine x pens ively, cons ide r Tom Pittman ' s 
TINY BASIC. It is comparable to the inteser BASIC in th e TRS- 80 a nd the 
APPie II, arid• beins in RAM, · is easily n1odified to meet Your needs. It 
occuPies only a little over 2K of RAM. The Users' Group has ava ilable 
an extended SYM-1 version of TINY BASIC on cassette. Thi s ver s i on has 
such added features as SAVE, LOADo CHARIN, CHAROUTo and st rin g STORE a nd 
RECALL• as well as GOMQN, BEEP, PEEK• a nd POKE , It links e as il y with 
machine lansuase Prosrams and is useful for control aPPli c ati o ns . The 
cassette is sold only with a copy of Pittman 's TINY BAS I C Ma nu a l . Also 
available is Pittman ' s Ex perimenter 's Kit, needed if ~ ou expect to mak e 
additional modifications. The combination of TB a nd 2KSA mak e for a 
very Powerful 'small sYstem' at low co s t. To order• s ee ba c k Pa s e. 
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ED !TOR 'S NOTE S 

As of t h i s d a t e • o ver 12.000 SYMs have been sold• and we have over 500 
s ubs cribe r s , with more than a do z en new subscribers each week. We have 
received hundreds of pages of letter s , manuscripts, and source listings, 
a nd it i s be cominB a lmo s t imPossible to keep UP with the correspondence. 
WJ1ere the writer ha d an immediate crisisr we tried to answer PromPt}y; 
the res t of th e wr iters maY find their answer s in this issue, or maybe 
in the ne ~·~ t ! 

We h Rve k e Pt ou r Promise on the sraPhics in thi s issue but will have to 
defer the mus ic P rosrams to the next issue. Until then we sussest that 
you rea d th e a rti c le by Hal Chamberlin• 'A SamPlins of Technioues for 
ComPuter Perfo rmance of Music'• in BYTE, Vol. 2, No. 9, Sept, 1977, also 
reprinted in ' The BYTE Book of Computer Music', The DIA converter de 
sc ribed in tha t a rti c le will form the basis for the computer music and 
o scillosco pe ~ r aPh ics Programs to appear in Issue 13. 

FOR ' S YM - Pl .E ' S YM S 

For tho s e of y ou whn are Just beginning, here is a suggested waY to go. 
After YOU have added Your Power SUPPlY Cat least 1 A at 5 V reBulatedl 
a nd a cas s ette recorder. order a COPY of 'The First Book of KIM', and 
'The SYM / KIM APPendi x to the FBOK'• from Bob Peck. This should keep YOU 
busY f o r oui te a while. We Plan to Publish in each issue at leas t one 
new P r osra m f o r these 'SYM-Ple' SYMs. You should also subscribe to one 
o r more of the Periodicals we ha ve li s ted and set one or more of the 
books we have r e commended. Reading and doins are essential if You wish 
to set the mos t out of Your SYM, 

Your fir s t h a r dw a re ex pansion should be the addition of the extra 3K of 
RAM• a vail a bl e from s ome of the advertisers in the Periodicals. If YOU 
decide to ~o a ny further YOU will need some k.ind of terminal, either an 
RS-23 2 devi c e or a me mory mapped disPlaY / keYboard swstem. These, too' 
a re adverti s ed in the magazines. If You intend to go ir1to word Process 
ing or tex t editins YOU should set an 80 column terminal. 

Once YOU have a lPhanumeric I/Q, two good, inexpensive software additior1s 
are Bob Deni s on 's 2 K SYmbolic Assembler• and Tom Pittman ' s 6502 TINY 
BASIC• both a vailable from the Us ers ' Group, After these, we recommend 
RAE-1 and BAS- 1, in whichever order YOU Prefer. You will then have 20K 
of ROM and 4K of RAM on- board. You c an add 4K more of RAM with John 
Blalock 's MemorY ExPansion Board <we understand that John is workins on 
either a 16K or 32K dynamic memorY e xpansion board which will mount di
rectly above the ROM area on the SYM), BY this time YOU will need a 
larser Power suPPl ~ , a nd You no lenser are a •svM-Ple• SYMmer! 

HARDWARE RECOMMENDATION 

John Blalock. whose 4K Memory ExPansion Board was described in Issue to, 
now h a s avail a ble for sale ROM Socket AdaPters, Permitting 2-4K ROMs to 
be installed into a s insle socket on the SYM-1. If YOU order a Pair of 
them, You can Put both BAS-1 chips in one and both RAE-1/2 chiPs in the 
other, and still leave one socket free for an EPROM or another ROM. In 
order to use two of them YOU will have to move MON into socket u21, but 
that ' s easy to do while you are wiring all the other JumPers. The Price 
is $10.00 • U.S. and Canada Please add $,50, Europe Please add $1,00, 
Asia and Pacific countries Please add $1,25 for First Class/Air Mail 
Postase and handling, The 4K Ram expansion boards are still available. 
at $5,00 Plus a self - addressed stamped envelope Cin the U,S,J or Please 
add $,25 Cin Canada) or $,75 (overseas), Order fro~ him at 3054 West 
Evans Drive, Phoeni x ' AZ 85025. 
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CLOCK PROGRAM FOR SYM-1 WITH TERMINAL 

Stephen E. Bach- AA4B 
Rt 2 , Bo~.: 50A-· 1 
Scottsville, VA 24590 

ISlishtlw modified• converted to RAE format a nd redocumented bw editor> 
This prosram adds a new command, .c with no Para n1et e r s1 to SYM. It 
Patches itse l f with a .G 0200. If YOU have se t the time in hours, min 
utes and seconds in 0000-0002, everYtime Yo u use the monitor comn1and . c , 
and hit retu rn, the current time will appear in the UPPer right carrier 
of Your KTM-2/80 screen. If you have a ny o ther type of terminal, ch a nse 
the cursor control c ommands tn the DI SPLAY ROUTINES to matc h wour termi 
nal. You can also use this Program with a TTY by oruit t ir1g the c urso r 
cont rol commands; if you · omit these commands the tin1e will aPPear on the 
screen of the CRT immediately follow i ng the reGuest. If wo u wi sh to use 
this Prosram with other Prosrams• (s uch as RAE - 1 1 whi ch use the BRK in
struction• wou will have to modify th e interrupt service routine so that 
it will differentiate between BRK a nd IRQ bw e x amining the B flas. If 
the B fl aa is set, ao to MON with a J SR to USRENT at 8 035 ; otherwise, 
Process the clock interrupt, If wou don 't add this modi fication • the 
Control C exit from RAE will not work! You ma w also wish to chanae the 
three Paae zero addresses to avoid conflicts with BASIC, which uses 
these locations for its warm start reentry . 

ASSEMBLE LIS T 

0200- 20 86 BB 
0203- 78 
0204- A9 75 
0206- SD 6D A6 
0209- A9 02 
020B- SD 6E A6 
020E- A9 88 
0210- SD 7E A6 
0213- A9 02 
0215- SD 7F A6 
0218- A9 CO 
021A- SD OE AO 
021{1- A9 40 

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 

.BA $200 

.os 
;24 HOUR CLOCK - ADAPTED FROM PROGRAM FOR AIM 65 

BY MARVIN L. DEJONG 

ACCESS 
URCVEC 
IRQVEC 
ACR 
l!LL 
Tl CH 
IER 
T1LL2 
OUTCHR 
OUTBYT 
MONITR 
LS TC OM 
COUNT 
SECOND 
MINUTE: 
HOUR 
; 
START 

~.' 
~. .. ' 

AS PUBLISHED IN MICRO, 3/79 
ADAPTION BY STEPHEN BACH 

.DE 
,[IE 
.DE: 
.DE 
.DE 
.DE 
.DE: 
.DE 
.DE 

$SB86 
$A66D 
$A67E 
$AOOB 
$A006 
$A005 
$AOOE 
$A004 
$BA47 

.DE $82FA 

.DE $8000 
,DE $A65 7 
.DE $0003 
.DE $0002 
.DE $0001 
•[IE $0000 

JSR ACCES S 
SEI 
L.DA tlrRECOG * 
STA URCVEC 
LIIA tH1RECOG * 
STA URCVECtl 
L.DA tL.,INTRf'T * 
STA IRQVEC 
LDA tH .INTRf'T * 
STA IRQVEC+l 
L.DA t$CO 
STA !ER 
L.DA t$40 
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021F- SD OB AO 
02::!2- A9 42 
0224- SD 06 AO 
0227-- A9 C3 
0229 - BD 05 AO 
022C ·- A9 EC 
022E- 85 03 
0230- 58 

0231-- A9 lB 
0233- 20 47 BA 
0236·- A9 3D 
0238- 20 4 7 BA 
02:rn- A9 21 
023D- 20 4 7 BA 
0240- A9 66 
0242- 20 47 BA 
02 45- A5 00 
0247- 20 FA B"' 
024A -- A9 20 
024C- 20 47 BA 
024F- A5 01 
0251- 20 FA 82 
0254 - A9 20 
o:~56- 20 4 7 BA 
0259- A5 02 
025B- 20 FA 92 
025E- A9 lB 
0260- 20 4 7 SA 
0263- A9 3D 
0265- 20 4 7 SA 
026B- A9 37 
026A- 20 4 7 BA 
026D- A9 20 
026F- 20 47 BA 
0272- 4C 00 80 

0275- CD 5 7 A6 
0278- FO 0 2 
027A- 3S 
027B- 60 
027C- C9 43 
027E- DO FA 
0280- EO 00 
0282- DO F6 
0284- lS 
02S5- 4C 31 02 

028S- 48 
02B9- E6 03 
02SB- DO 3 2 
02SD- FS 
028E- 1S 
02SF- A5 02 
0291- 69 01 
0 293- S5 02 
0295- C9 60 
0297- 90 22 

0370 
03SO 
0390 
0400 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
04BO DISf'LY 
0 49 0 
0500 
0510 
0520 
0530 
0540 
0550 
0560 
05 70 
0590 
0590 
0600 
0610 
0620 
0630 
0640 
0650 
06 60 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0760 
077 0 
0780 RECOG 
0790 
0800 BAD 
0810 
OS20 OKAY 
0830 
0840 
0850 
0860 
0870 
0880 
OS90 
0900 
0910 INTRPT 
0920 
0930 
0940 
0950 
0960 
0970 
0980 
0990 
1000 

STA ACR 
LDA 042 
STA T1LL 
LDA t$C3 
STA T1CH 
LDA t$EC 
STA *COUNT 
CL! 

DI SPLAY ROUTINE S 

LDA tUB 
JSR OUTCHR * 
LDA t$3D 
JSR OLJTCHR 
LDA 0 21 
J SR OUTCHR 
l.DA 066 
J SR OUTCHR 

* 

LDA *HOUR * 
JSR OUTBYT * 
LIIA t$20 * 
JSR OUTCHR 
LDA *MINUTE * 
JSR OUTBYT * 
LDA f$20 * 
JSR OUTCHR * 
LDA *SECOND * 
JSR OUTBYT * 
LDA t$1B 
JSR OUTCHR * 
LDA 03D * 
JSR OUTCHR 
LDA t$37 
JSR OUTCHR 
LDA 020 
JSR OUTCHR 
J Mf' MONITR * 
'C' COMMAND RECOGNITION ROUTINE 

CMf' LSTCOM * 
BEQ 
SEC 
RTS 
CMf' 
BNE 
CPX 
BNE 
CLC 
JMP 

OKAY 

t'C 
BAD 
t$00 
BAD 

[tlSPLY 

* 
* * * * * * * * 

INTERRUPT SERVICE ROUTINE 

PHA 
INC 
BNE 
SED 
CLC 
LDA 
ADC 
STA 
CMP 
BCC 

*COUNT 
!DONE 

*SECOND 
001 
*SECOND 
060 
NO TM IN 

* * * * * * * * * * 
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0299 - A9 00 
029B- BS 02 
029[1 - 1B 
029E- AS· 0 1 
02AO- 69 01 
02A2- B5 0 1 
02A4- C9 60 
02A6- 90 13 
02AB- A9 00 
O;!AA- BS 0 1 
02AC - 1B 
0 2 AD - AS 00 
0 2AF- 69 01 
02B1 - B5 00 
02B3- C9 24 
02BS- 90 04 
0 28 7- A9 00 
0 2B9- BS 00 
02BB- A9 EC 
02BD- B5 03 
0 2 BF- AD 04 AO 
02C2- DB 
02C3- 6B 
02C4- 40 

LABEL FILE: 

10 10 
1020 
103 0 
1040 
10 50 
1060 
107 0 
l OB O 
109 0 
11 00 
1110 
11 20 
1130 
1140 
1150 
1160 
1170 
11BO 
1190 NOTMIN 
1200 
1210 l[IONE 
1220 
1230 
1240 Rl) 
1250 

I = EXTERNAL 

LD A t$ 00 
STA *SECOND 
CLC 
LD A *MINUT E 
ADC 0 0 1 
STA *MINUTE 
CMF' 0 60 
BCC NOT MIN 
LDA t$ 00 
STA *MINUTE 
CLC 
LDA *HOUR 
ADC t$01 
STA *HOUR 
CMF' t$ 2 4 
BCC NOTMIN 
LDA UOO 
STA *HOUR 
LDA t$EC 
STA *COUNT 
LDA T1LL2 
CLD 
PLA 
RTI 
.EN 

* * 
* * 
* 
* * 
* * * * 
* * * 
* * * * * * 
* 

/ ACCESS=BBB6 
/ ACR=AOOB 
/ IER=AOOE 
/ OUTBYT=B2FA 
/COUNT=0003 
/ HOUR=OOOO 
RECOG=027S 
INTRPT=02BB 

/URCVEC =A66D 
/T1LL=A006 
/T1LL 2 =A004 
/MONITR=SOOO 
/SECOND=0002 
START=0200 
BAD=027A 
NOTMIN=02 BB 

I IROVE C=A6 7 E 
/ T1CH=A00 5 
/OUTCHR=8A4 7 
/LSTCOM=A657 
/MINUTE=0001 
DISf'LY=0231 
OKAY=0 27C 
HIONE=02BF 

RTI=02C4 
1 10000,02cs.02c5 
> 

0200 20 B6 BB 7B A9 7S BD 6DrC1 
0208 A6 A9 0 2 SD 6E A6 A9 88rE4 
0210 BD 7E A6 A9 02 SD 7F A6rF2 
021B A9 CO SD OE AO A9 40 BDrOC 
0220 OB AO A9 42 BD 06 AO A9,7E 
022B C3 BD 05 AO A9 EC B5 03,90 
0230 SB A9 1B 20 47 BA A9 3DrB3 
023B 20 47 BA A9 21 20 47 BA,2F 
0240 A9 66 20 47 BA AS 00 20,F4 
024B FA B2 A9 20 20 47 BA A5rCF 
02SO 01 20 FA B2 A9 20 20 47r9C 
025B SA AS 02 20 FA B2 A9 1B.2D 
0260 20 47 SA A9 3D 20 47 BA,F5 

CLOCK PROGRAM FOR AN UNEXPANDED SYM - 1 

0268 A9 37 20 47 BA A9 20 20rAF 
0270 47 BA 4C 00 BO CD 57 A6r16 
0 27B FO 0 2 38 60 C9 43 DO FAr76 
0 280 EO 00 DO F6 1B 4C 31 02rB3 
0 288 4B E6 03 DO 3 2 FB 18 A5,9B 
0290 0 2 69 01 85 0 2 C9 60 90,4 7 
029 B 22 A9 00 BS 0 2 18 AS 01r57 
0 2 AO 69 01 BS 01 C9 60 90 13,13 
0 2A8 A9 00 BS 0 1 18 AS 00 69,6B 
0280 01 B5 00 C9 24 9 0 04 A9,18 
0 2BB 00 BS 00 A9 EC BS 03 AD,67 
0 2 CO 04 AO DB 68 40,SB 

50BB 

For you beginnersr who are embarrassed when a s ked wha t Your S YM can dor 
here is a simPle demonstration Programr which con vert s Your SYM into a 
24- hour c lock. This gives Your SYM something useful to do be s ides J ust 
sitting there! ( Note: This is a s imP l i fied ver s ion of the c lock Pro-
5tram above. ) 
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ASSEMBLE LIST 

0 200- 20 B6 BB 
0203 - 7 B 
0 204 - A9 3A 
0206- BD 7E A6 
0209- A9 0 2 
020B- BD 7 F A6 
0 20E - A9 CO 
0210- BD OE AO 
0 2 13- A9 40 
021S- SD OB AO 
0 2 18- A9 42 
0 21A- SD 06 AO 
021D- A9 C3 
021F- BD OS AO 
0222- A9 EC 
0224- 85 0 3 
0226- SB 
0227- 4C 00 BO 

022A- AS 00 
0 22C- 20 FA 8 2 
022F- AS 01 
0 231 - 2 0 FA 82 
0 234- AS 02 
0 236- 20 FA 8 2 
0 239- 6 0 

0 23A- 48 
0238- E6 03 

001 0 2 4-HOUR CLOCK FOR SYM-1 
0020 H. R, LUXENBERG 
0030 ; 
0040 iEnt e r Hoursr Minutes, Seconds 
0050 iat $00r $01r $02 
0060 
00 7 0 iSta r l Program at $0200 
OOBO 
0090 .BA $200 
0100 .os 
0110 
0120 
0130 
0140 ACCE SS 
OlSO IRGVE C 
0160 MONITR 
0170 ACR 
01BO TlLL 
0190 T1CH 
0200 IER 
0210 T1LL 2 
0220 OUTBYT 
0230 COUNT 
0 240 SECOND 
02SO MINUTE 
0260 HOUR 
0270 
02BO 
0290 
0300 START 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
03BO 
0390 
0400 
0410 
0420 
0430 
0440 
04SO 
0460 
0470 
0480 
0490 
0500 
0510 DISf'LY 
0520 
0530 
0540 
0550 
0560 
0570 
0580 

DEFINITIONS 

, DE .$BBB6 
.DE $A67 E 
.DE $BOOO 
,[IE SAOOB 
.DE SA006 
.DE SA005 
.DE SAOOE 
.DE SA004 
,DE $B2FA 
.DE $0003 
.DE $0002 
.DE $0001 
.DE $0000 

INITIALIZATION 

JSR ACCESS 
SEI 
L[1A tL, I NTRf'T 
STA IROVEC 
LDA tH, INTRf'T 
STA IRQVECtl 
LDA UCO 
STA IER 
LDA 040 
STA ACR 
LDA 042 
STA T1LL 
LDA UC3 
STA TlCH 
LDA UEC 
STA *COUNT 
CLI 
JMf' MONITR 

DISPLAY ROUTINE 

LDA *HOUR 
JSR OUTBYT 
LDA *MINUTE 
JSR OUTBYT 
LDA *SECOND 
JSR OUTBYT 
RTS 

0590 INTERRUPT SERVICE ROUTINE 
0600 ; 
0610 INTRf'T 
0620 

PHA continued on f'age 22 
INC *COUNT 
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SYM-PLETON'S CORNER 

Leri Green 
15 Yotan1 Street, Achu za 
Haifa, ISRAEL 

<Editor's Note! This article i s being Pri nted in very r1 ea rl ~ it s ori g i -· 
nal form. Mr. Green i s far from beins the•sympleton• he ca ll s hiruself. 
The ProBram works beautifully, but BEEPER so unds l ike a crazy c ricket') 

How about the above as a re ~ ul a r feature for beSinne rs l i ~ . e ffi e? Fo r 
elementar~ ouestions and Problems, and f or our rudiment ar~ Progra ms , 
which will hopefully be corrected a nd s tre am lined b w the veterans ' 
Beins amonsst those mentioned for whom Pe riPherals co s t twice o r mo re 
USA Prices. I have also hooked UP to a c heaP 'scoPe f o r disPl aY a nd 
used the onboard keyp a d for inPut , Much better than the lat t er • for 
limited budaets. is a cannib a li z ed ca l cu l ato r keybo ard v i a o n e of t he 
6522's, whicl1 by strobins can ~ive 70 or more cha r acters fo r a lm os t zero 
cost Cother than some RAM), 

Disassembler usinS ONLY onboard 7-sesment di s Pla~ a nd beeper. 

If an~one wants to use the disassembler CSYmPhYsis, Introdu c tory 
Issue) and has absolutely NO Periphera l s, the followin a routine will do 
it all ONBOARD, It is Preferable to h a ve at leas t 2K of o nb oa rd RAM· 
Calthouah it could be maneuvered into the IK s u PPli ed by the ma nuf ac t u r 
ers), 

In order to make it aPPlicable to ANY a mount o f ava il a ble RAM• I h ave 
deliberately located this in Pa Be s 2, 3 and 4, which leav e s the fol 
lowina free for obJect code <he x dump) or other Purpo s es: a ll of Paae 
0 UP to OOEF; all of PaBe 1 luP to the stack); the fi rs t 30 or s o bytes 
of Paae 2; everYthina above Paaw 4. It c an be relocated a nywh ere else, 
e,g, into the UPPermost 3 PaBe ~ of available RAM. 

Pro~ram: 

111 ~ake the followina c na n aes to the oriaina l disassembler 
Proaram as Published in SYM-PHYSIS, Introd uctory Is s ue: 

al Chanae PaBe 20 to 03 in all 8 Places. 
bl Chanae PaBe 21 to 04 in all 15 Pl aces. 
cl Alter the followina lines as follows! 

2003- 4C SE02 20DB- 20 IA04 2106 - 2 0 BC02 210E - 20 B602 
211A to 2121---48/A900/20AF02/6B/60 

After amendina, enter the whole oriainal disassembler routine (or 
Block Move> between 0300 to 04FF <inste ad of 2000 to 2 1FFI. Check
sums (verify) from 0300 to 0421 should aiv e B270, a nd <the t ab les ) from 
0422 to 04FF should aive 4742, 

<21 Add the followina 'new' routine:-

0240 20 B6 BB A9 01 BS F2 A9,FB 
0248 OB 20 7D 02 A9 IE BD BO,A9 
0250 02 A2 2 1 A9 BF 90 IE 02193 
0258 CA 10 FB 4C 00 03 A9 1E.7B 
0260 BD 66 02 A2 OS BD BB 02,91 
026B C9 BF FO DB 9D 40 A6 CA,31 
0270 10 F3 A9 08 20 7D 02 EE.7 2 
027B 66 02 4C 63 02 BD S6 A6•14 
02BO 20 SA 83 A2 04 20 72 B9,D2 
02B8 CA 10 FA 60 20 47 BA 8S,7C 
0290 F9 BA 48 AS F9 A2 OS DD • 69 
0298 DA 02 FO DA CA 10 F8 AA1BB 
02AO BD AS 02 4C A9 02 BD EO.B3 

02A8 02 20 AF 02 68 AA 60 8D,85 
02BO BB 02 EE BO 02 60 20 FA.S C 
02BB 82 8S F9 BA 4B AS F9 291FS 
02CO FO 4A 4A 4A 4A AA BD 29 ,9D 
02CB BC 20 AF 02 AS F9 29 OF.DO 
02DO AA BD 29 BC 20 AF 02 68,2S 
02DB AA 60 20 23 28 29 2C 2 D,IC 
02EO 00 49 39 OF O? 00 77 7C,A2 
02E8 S8 SE 79 7 1 6F 7 4 10 1E,S3 
02FO 7 0 38 37 S 4 SC 73 67 SO,OC 
02F8 60 78 IC 62 JE 64 6E SB.DA 

4FDA 
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Opera tion: 
SHIFT/ S DBL / 2CS/ -/ FO/CR,,,,GO/ 2 40 / CR, . • and the dis 

assembler will disassemble it s elf ONBOARD s tartina from <a nw sa y) loc a
tion 02C5 etc. 

Notes! 
( i) Enter sta rtins a ddresse s in 'ever~day • form' viz! - S AH followed 

bY SA L , 
BB at l oca tion s 0266 & 02BO are 'b l a nks' and a lte red durinB ( ii) 
e ~{ecut ion. 

(iii) BF a t l ocation s 0254 & 0269 is a r1 'end se n s or' for th e line 
buffer C02 1E to 023F), 

Civl Line pau s e & 1~haracter t i min g can be ad Ju s ted a t l oca tion s 0248 
& 0 273 , 

Iv> Loc a tions 02DA to 02ES a re ASCII 's for 6 symbol s & their sea-
ment code eauivalents. 

I vi) Location s 02E 6 t o 02FF are the 26 seament c odes for the full 
a lph a bet (even thou~h 5 letter s ar e ur1u se d in thi s Par ticul ar 
routine!!). 

P. S. The above P r oara m a dd s another 1 92 bytes (plus a li ne buff e r of 
34 b y te s ) to the oriainal routine which i s onlY S04 byte s Ion a . I a m 
s ure th a t c leve r Prosra mming could cut this to half or les s r esPecia ll ~ 
if duPlication of ASC II & He x t a ble s in the o riBin a l• a nd seament code 
tables in the above can be elin1in a t e d. 

24-Hour Clock for Une x panded SYM-1 Contir1ued from Pa~e 2 0 

023D- DO 3S 
023F- 2 0 2A 02 
0242- F8 
0243 - 18 
0244 - AS 0 2 
0246- 69 01 
0248- 8S 02 
024A- C9 60 
024C- 90 22 
024E- A9 00 
02SO- 8S 02 
02S2- 18 
02S3- A5 01 
025S- 69 01 
02S7- as 01 
02S9- C9 60 
02SB- 90 13 
025D- A9 00 
02SF- 8S 01 
0261- 18 
0262- A5 00 
0264- 69 01 
0266- 8S 00 
0268- C9 24 
026A- 90 0 4 
026C- A9 00 
026E- 8S 00 
0270- A9 EC 
0272- as 03 
0274- AD 04 AO 
0277- DB 
0278- 68 
0279- 40 

NO TM IN 

!DONE 

RT! 

BNE !DONE 
JSR DISPL Y 
SED 
CLC 
LDA *SECOND 
ADC t$01 
STA *SECOND 
CMP U60 
BCC NOTMIN 
LDA t$00 
STA *SECOND 
CLC 
LDA *MINUTE 
ADC tfOl 
STA *MINUTE 
CMP U60 
BCC NOTMIN 
LDA UOO 
STA *MINUTE 
CLC 
LDA *HOUR 
ADC UOI 
STA *HOUR 
CMP U24 
BCC NOTMIN 
LDA HOO 
STA *HOUR 
LDA tfEC 
STA *COUNT 
LDA T1LL2 
CLD 
PLA 
RT! 
.EN 

.. 

0200 2 0 86 BB 78 A9 JA ~D 7E197 
0208 A6 A9 02 80 7F A6 A9 co,03 
0210 80 OE AO A9 40 80 OB AO.SF 
0218 A9 42 BD 06 AO A9 CJ BD,76 
0220 OS AO A9 EC 8S 03 S8 4C•DC 
0228 00 80 AS 00 20 FA 82 AS,42 
0230 01 20 FA 82 AS 02 20 FA1AO 
0238 82 60 48 E6 03 DO 35 20.D8 
0240 2 A 02 F8 18 AS 02 69 01•2S 
0248 8S 02 C9 60 90 22 A9 OO,JO 
02SO 85 02 18 AS 01 69 01 8S164 
02S8 01 C9 60 90 13 A9 00 8S15F 
0260 01 18 AS 00 69 01 8S 0010C 
0268 C9 24 90 04 A9 00 8S 001B8 
0270 A9 EC BS 03 AD 04 AO 00.01 
0278 68 401A9 

30A9 
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0630 
0640 
0650 
0660 
0670 
0680 
0690 
0700 
0710 
0720 
0730 
0740 
07SO 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
0840 
08SO 
0860 
0870 
0880 
0 890 
0900 
0910 
0920 
0930 
0940 
09SO 
0960 \. 
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A BASIC /650 2 GAME 

Carl Moser, of Easterr1 S of~w a re Hou s e' was kind enoush to send us a 
•prelimina r y • version of the following Sa mer which we ca ll Moser's 
Paddle Game, for want o f a better n a me. It reouire s BK of memory, arid 
consists of two Parts, orie in machine lansu age , the other in BASIC. 
First load the mac hin e languade Portion at 1000-10B9. The n load the 
BASIC Portion • after ans wering the MEMORY SIZ E? Prompt wi th 4096. Before 
~ou even turn the po wer on• however, connect a JumPer from Jl1 n1Per Poir1t 
CC on the SYM- 1 to connection Point P on the AA connector. Point CC is 
the connection to PB7 @ $A4 02 • and AA -P is CAI on VIA t 3 . PB7 is the 
CRT IN line and CAl is used to denera te an interrupt, We Publi s h this 
~ame not onl~ bec a use it is fun in itself, but because it illustrates 
so manw features of the SYM/ KTM-2 combination lit can be used with other 
termin a l s by modifYinS the cursor control arid sraPhics instructions in 
the BASIC portion of the program. It illustra te s one of the manY uses 
ob the VIA• it illustrates memor y maPPi ng of the SYM to the KTMo and it 
s how s how fast re spo ns e can be provided in a BASIC Program. Please note 
that the BASIC program is still in verY r oudh form. Its response should 
be SPPeded UP bY replacinS all co n s tants such as o, 1, - 1, 6 1, 27, 32, 
92, e~c ., with variables which have been as s isned those val ues in the 
initialization Portion of the Program. Thi s avoids the need for re
conver tinS these constants to floatins form each time the y a re used. 

The Program s tarts bw asking 'How manY targets?' After a 20 seco nd 
del aw the reouested nuffiber of target s appear randoml y positioned on the 
screen a nd a movin S souare 1 ball 1 bour1ces back and forth across the 
s creen• being 'reflected' at the boundaries. Bw hitting the terminal 
kews marked '\' and ' /' at the right time• the 'ball' is reflected at a 
45 dedree angle• ando hopefully hits a tarBeto which then is erased from 
the screen. The obJective is to erase all o f the tarset s with the few
est Paddles. It s hould be obvious <but not r1ece ssarilY immedi atel y so!) 
how other dames involving moving Paddles maw be generated. Those of wou 
who are seriously interested in graPhics daffies of this and r e l a ted twPe s 
should consider writins them entirel y in assembly lansuas e , us ing the 
GraPhics Drawing Compiler described in I ssue tl. To abort the ga ooe• 
use Control c. Thi s i s a 1 preliminarY 1 version only; Ca rl a rid I are 
both a ware of a 1 bus• which causes the memorY maPPin g t o go ast1·a~t after 
a certain number of n1isses. We leav e the bus f or ~ou to find and exter 
minate. 

Carl provided us with the obJect code onlY of the ffiachine languaBe Por 
tion of the Prosram Con cassette); the versicln siven here in source 
form is based on a dissassemblw and 1·eassisnment of sYmbolic labels' and 
relocation to low memorw bw mw se]f; hence it is not in the e le lant• well 
commented format typical of Carl ' s progra ms. 

0010 iSOURCE CODE FOR MOSER ' S PADDLE GAME 
0020 .BA $1000 
0030 
0040 ACCESS 
0050 NACCES 
0060 SAUER 
0070 TIN 
0080 TOUT 
0090 f'CRUIA3 
0100 IERVIA3 
0110 PA!IVIA3 
0120 PBD6532 
0130 TECHO 
0140 OUTVEC 
0150 IRO 
0160 TEMP 
0170 STORE 

.as 
,[IE $BB86 
,[IE $BB9C 
,[IE IBlBB 
,[IE $8A6A 
,[IE IBAAO 
,[IE $ACOC 
,[IE $ACOE 
,[IE $AC01 
.DE $A402 
, [IE $A653 
.DE $A663 
,[IE $FFFE 
,[IE $00F9 
,[IE $1100 
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:lOOO- 78 
:LO O:L ·- 48 
1002- 20 B6 BB 
l.005- A9 00 
l.007- 8[1 01 11 
:LOOA - A[I OC AC 
100[1- 09 01 
:LOOF - BD OC AC 
10 12- A9 B2 
1014- BD OE AC 
101 7- A9 3C 
101 9- SD FE FF 
:LOlC - A9 10 
:LOlE- SD FF FF 
1021-- AD 5:5 A6 
10;!4 - 29 7F 
l. 026- 8[1 5:5 A6 
l.029- A'I 84 
:L02B- 8[1 64 A6 
:L02E- A9 10 
10:50- SD 65 A6 
10:~3- 20 9C BB 
1036- AD 01 AC 
1039- 68 
1o:rn- 58 
103B- 60 
103C- 48 
103[1- 20 51 10 
l.040- 29 7F 
l.04 2- 8 [1 00 11 
1045- C9 03 
1047- FO 36 
1049- CE 01 11 
104C- AD 01 AC 
104F- 68 
1050- 40 
1051 - 20 BB 81 
1054- A9 00 
1056- 85 F9 
1058- AD 0 2 A4 
1058- 4C 6A BA 
105E- 2 0 B6 BB 
1061 - A9 02 
l.063- 8[1 OE AC 
1066- AD 01 AC 
1069- AD 53 A6 
l.06C- 09 80 
106E- SD 53 A6 
1071- A9 AO 
1073- SD 64 A6 
1076- A9 BA 
1078- SD 65 A6 
107B- 20 9C BB 
107E- 60 
107F- 20 5E 10 
10B2- 68 
10B3- 40 
1084- 78 
l.085- 20 AO BA 
108B- 58 
1089- 60 

0180 BEGIN 
0190 
0200 
0210 
0220 
0230 
0240 
02 50 
0260 
0270 
0280 
0 290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
0 41 0 
0420 
0 430 
0440 INT 
0450 
0460 
0470 
0480 
0490 
0500 
0510 
0520 
0530 
0540 ONE 
0550 
0560 
0570 
05BO 
0590 THREE 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
0670 
06BO 
0690 
0700 
0710 
0720 TWO 
0730 
0740 
0750 OUT 
0760 
0770 
07BO 
0790 

SEI 
PHA 
JSR ACCESS 
L[IA tSOO 
STA STORE+ 1 
LI1A PCRV I A3 
ORA UOl 
STA PCRVIA3 
LDA t$82 
STA IERVIA3 
L.DA tl..INT 
S TA IRQ 
LDA tH,INT 
STA IROtl 
LDA TECHO 
AND t$7F 
STA TECHO 
L[IA tL,OUT 
STA OUTVECtl 
L[IA tH,OUT 
STA OUTVECt2 
JSR NACCES 
LDA PADVIA3 
PLA 
CLI 
RTS 
F"HA 
JSR ONE 
AND U7F 
STA STORE 
CMF' U03 
BEO TWO 
DEC STOREtl 
LDA PADVIA3 
PLA 
RTI 
JSR SAVER 
L[IA tlOO 
STA *TEMP 
L[IA PB!l6532 
JMf' TIN 
JSR ACCESS 
LDA U02 
STA IERVIA3 
L!IA f'ADVIA3 
L!IA TECHO 
ORA u00 
STA TECHO 
L!IA tloTOUT 
STA OUTVECtl 
LDA tH, TOUT 
STA OUTVECt2 
JSR NACCES 
RTS 
JSR THREE 
PLA 
RTI 
SEI 
JSR TOUT 
CLI 
RTS 
.EN 

1000 7B 4B 20 B6 BB A9 00 BDo27 
:LOOS 01 11 AD OC AC 09 01 B[l,35 
1010 OC AC A9 82 8 [1 OE AC A9,0B 
1018 3C BD FE FF A9 10 BD FFo13 
l.020 FF A[I 5:5 A6 29 7F BD 53040 
1028 A6 A9 84 BD 64 A6 A9 10,63 
1030 BD 65 A6 20 9C BB AD OloFO 
1038 AC 68 58 60 4B 20 51 10,B5 
l.040 29 7 F 8D 00 11 C9 03 FO,B7 
1048 36 CE 01 11 AD 01 AC 6B,5F 
1050 40 20 88 Bl A9 00 B5 F9,EF 
1058 AD 0 2 A4 4C 6A BA 20 B6,2B 
1060 BB A9 02 BD OE AC AD Olo53 
106B AC AD 53 A6 09 80 SD 53oOE 
1070 A6 A9 AO 8!1 64 A6 A9 8A,C7 
1078 8[1 65 A6 20 9C BB 60 20026 
1080 5E 10 68 40 78 20 AO BAoFE 
1088 58 60.B6 

3BB6 
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I = EXTERNAL J LABEL FILE: 

/ ACCES S= 8E<86 
/ TIN=8A6A 
/ IERVIA3=AC OE 
/ TECHO=A653 
/ TEMP=OOF9 
INT=103C 
TW0=1 0 7F 
/ /0000r108Ar108A 

t· .. 
/ NAC CES=,8E< 9C 
/ TOUT =8AAO 
/ PADVIA3=A C01 
/ OUTVEC =A6 63 
/S TORE =11 00 
ONE=1051 
OUT=1084 

1000 LN =24 :REM LINE S/ SCRE EN 
1010 CH=40 :REM CHARACTERS/LINE 
1020 GOTO 2080 

8 0 MA X. 

1o:rn NU=LN*CH 
1040 SP=32 
1050 TA=160 
1060 LR=47 
1070 LL=61 :REM -- ' = ' SINCE "\ " I S UPPER CA SE 
1080 ME=4354 
1090 T=O 
1100 PRINT CHR$< 2 7J;CHR$(69J; 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 

SS=O 
LE=08 
RI=09 
UP=ll 
DN=10 
POKE ME+SSrSP 
I F SS>NU THEN1 200 
SS=SS+l 
GOT01160 

1200 K=O 
1210 FOR I=l TO J 
1220 A=INT<NU*RND<l ll 
1230 I F PEEK<ME+Al =TA THEN1 226 
1240 POKE ME+ArTA 

.... 
• I 

."'~ 

1250 GOSUE< 1960: REM SET UP CRT CORD 

/ SAVER =8 188 
/ PCRVIA3 =A COC 
/ PE<D 6532 =A4 02 
/ JR Q=,FFFE 
E<EGIN =l OOO 
THREE =105E 

1260 PRINT CHR$( 2 7J;CHR$( 7 1 J ;CHR$ ( 64J;CHR$< 27J;C HR$ <103 >; 
1270 NEXT I 
1280 A=INTCNU*RND <lll 
1290 IF PEEK(ME+Al • TA THEN1280 
1300 NE=A+ME 
1310 GOSUB 1960 
1320 DI=l:EC=RI:IF RND<ll > .5 THEN DI= - l:EC=LE 
1330 AA =USRC4096rABI 
1340 REM - - LOOP FOR NEXT POS ITION 
1350 IF PEEK<NEl =TA THEN1 380 
1360 IF PEEK<4353> <> 0 THEN POKE 435 3 r O:AA=PEEK<4 3521 :GOTO 1720 
1370 GOT01410 
1380 K=K+l:PRINT ' •;cHR$(08 ); 
1390 POKE NEr SP !REM - -CLEAR TAR GET IN MAP 
1400 IF K=J THEN 2010 
1410 IF AE<SCDil=l THEN1530 
1420 IF DI >O THEN1480 
1430 REM - - THE FOLLOWING PROCESS ES - 40 
1440 IF PEEK CNEl=LL TH EN DI =- l:EC =LE:GOTO 1800 
1450 IF PEEK<NEl =LR THEN DI =l:EC=RI : GUTO 1820 
1460 IF NE+DI <ME TH EN DI =-DI:EC=DN : GOT0 1340 
1470 GOT01640 
1480 REM --THE FOLLWOING PROCE SSES t40 
1490 IF PEEK<NE l=LL THEN DI =l:EC=R J:GOTO 18 40 
1500 IF PEEK<NE l=LR TH EN D I ~- l: EC = L E :GO TO 1860 
1510 IF NEtDI >=MEtNU THEN DI =- DI :EC=UP :GOT 01 3 40 
1520 GOT01 6 40 

S YM -· PHY SI S 2-25 

1530 I F DI >O TH EN 1590 
1540 RE M - -· THE FOLi .OWI NG PROCESS ES - 1 
1550 IF PE EK< NE l= LL THE N DI =-C H: EC =UP:GU TO 188 0 
1560 IF PEEKC NE l=L R THEN DI =C H: EC=DN: GOTO 1900 

'! 

.. 

1570 IF CC NE- MEl / CHJ-INT << NE - MEl/ CH l=O THEN DI =- DI :EC=R I :G 0101340 
1580 GOT01 6 40 
1590 REM 
1600 REM - - THE FOLLOWIN G PROCESSES tl ·-
1610 I F PEEK< NEl =LL THEN DI =C H: EC =DN :GO TO 19 20 
1620 I F PEEK< NEl =LR THEN DI =-C H:E C= UP!GOTO 1940 
1630 IF CCNE - MEtl l/C fll - IN T<C NE- MEtl l/CHl= O THEN DI =- DI :EC=LE:GOT01340 
16 40 REM --LAST RESORT DEFAULT S 
1650 I F <NE+DI I >= ME+NU THEN DI= - CH: EC= UP 
1660 I F CNEtDI J < ME THEN DI =CH! EC =DN 
1670 I F DI = l THEN JF ((NE- MEtlJ / CHl - INT << NE - MEtl l/CHl= O THEN DI= - DI ! EC= 

LE 
16 8 0 IF DI =- 1 THEN IF << NE-ME l/CH>- INT<<NE - ME l/CH l= O THEN Dl=-·DI!EC =Fn 
1690 PRINT CHR$ ( ECJ ; 
1700 NE=NEtDI:REM --DO UPDATE 
1/1 0 GOT01 3 4 0 
1720 IF AA =LR THEN1 75 0 
1730 I F AA=LL TH EN1 750 
17 40 GOT0141 0 ' 
1750 POKE NE,AA :REM - - ENTER IN MAP l 
1760 IF AA=LL THEN AA =9 2 :REM --MAKE ' \ " PRINTABLE 
1770 PRINT CHRf <AAJ;CHR$( 8 ); 
17130 T=Ttl 
1790 GOT0141 0 
1800 IF CNE - MEl / CH- INTC<NE-MEl /C Hl =O THEN DI =CH!EC=DN 
1810 GOT01640 
1820 IF CNE - ME+11 / CH- INT<<NE-MEt1J / CHl =O THEN DI=CH:EC=DN 
1830 GOT01640 
1840 IF <NE- ME+l l/CH-INT<<NE - MEtl l/CH l= O THEN DI= - CH:EC =UP 
185 0 GOT0164 0 
1860 IF CNE - MEl / CH - INT<<NE - MEl /C Hl =O THEN DI =-CH:EC=UP 
187 0 GOT01640 
1880 IFNEtDI <ME THEN DI = l ! EC=RI 
1890 GOT0164 0 
1900 IFNE+DI >ME+NU THEN DI=l:EC=RI 
1910 GOT01640 
1920 IF NE+D I>MEtNU THEN DI= - l:EC=LE 
1930 GOT01640 
1940 IF <NEtDi l <ME THEN DI=- l:EC=LE 
1950 GOT01640 
1960 REM --SET UP CRT COORDINATES 
1970 X=INTCA / CHl : REM - - FIND WHICH LINE 
1980 Y=A- X*CH !REM --FIND CHAR . POSITION 
1990 PRINT CHR$C27J;CHR$(61J;CHR$CXt321;CHR$CY+3 2 1; 
2000 RETURN 
201 0 PRINT CHR$1 27 J;CHR$C69J;:AEM --HOME AND CLEAR 
2020 FOR I = l TO 5 0!NEXT:FOR I=l TO lO!P~INT !NEXT 
203 0 PRINT"You eliminated'J"tarsets in"T"atte~Pts 
2040 PRINT 
205 0 PRINT"You averased"T/ J"atte•Pts Per tarset• 
2060 PRINT: PRINT 
207 0 AA=USR<4190,AE<I 
2080 INPUT 'How man~ tarsets? •;J 
2090 J=ABSCINTCJll 
2100 IF J < l THEN 2 120 
2110 K=O!T=O ! GOT010 3 0 
2 120 PRINT 'Thank ~ou . Goodb~e for now.':END 

OK 

' • 
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SHOPPING LIST OF ITEM S AVAILABLE FROM SYM-1 USER'S GROUP 
All Prices given below are now obsolete. Please use Prices 
on the most recent issued · 'ShoPPins List•. 
EXTENDED TINY BASIC FOR SYM - 1 <INCLUDES TOM PITTMAN'S TB MANUAL• 

PITTMAN'S TB EXPER IMENTER 'S KITo HE X DUMP WITH CHECKSUMS, 
AND CASSETTE OBJEC T DUMPI 
120 IN US FUNDS - AIR MAIL POSTPAID ANY WH ERE IN THE WORLD. 

6502 ASSEMBLY LANGU AGE PROGRAMMING IBY LANCE A. LEVENTHAL• 
PUBLI SHED BY OSBORNE / MCGRAW - HILL> 
LIST PRICE 112.500 DISCOUNTED TO SUBSCRI BER S 

•' 111, 25 IN US FUND S - SURFACE MAIL ANYWHERE IN THE WORLD. 
FOR AIR MAIL EUROPEAN COUNTRIE S PLEA SE ADD 13.00 
FOR AIR ~A IL ASI A/ PACIFIC PLEASE ADD 14,00 

THREE SY M-1 BASIC ENHANCEMENTS BY JACK BROWN <FULLY DOCUMENTED 
AND COMMENTED SOURCE CODE LISTINGS> 
ULTRA -R ENUMBER - - - - - - - - - - -2 2 PAGE S o 1 6,60 
SUPER TCP WITH FULL CURSOR CONTROL - - - 14 PAGESr 14. 20 
'NAMED' CASSETTE SAVE AND LOAD - - - - -2 2 PAGESr 16.60 
PRICE AS LISTEDr AIR MAIL POSTPAID ANYWHERE IN THE WORLD 

RAE NOTES (UPDATING SERVICE, THREE MAILINGS PLANNED > 

TOM 

PRICE 17.50 US FUNDSr AIR MAIL PO STPAID ANYWHERE IN THE WORLD 

SEE ISSUE t1 FOR PRICES ON THE FOLLOWING: 
2K SYMBOLIC ASSEMBLER IBY ROBERT DENISON> 
SYNERTEK TECHNICA( NOTES 
SUPERMON VERSION 2 CMON 1.11 
RAE - 1/2 
SCHEMATIC DIAGRAM OF SYM- 1 

MISCELLANEOUS ITEMS 

William Augurr 34A Mindi Ct,, Erier PA 16510r wants to contact SY Mmer s 
in his area for inforruation exchanse. Thanks to Jeff ~l oltz IDan for cas
settes and listings of MON e x tensionsr including STRING FINDr and ASCII 
VERIFY• which will aPPear in Issue t3. Raymond L. Reemer 1535 Starlin• 
Dr •• Florissant. MO 6303lr would like to hear from anyone who has in
terfaced SYM to the Motoro la MC6847 or the At a ri Video ComPuter Ga me. 
F. L. Winter. VK2BLF, in Australi~wants to hear from SYMmers on 20 
Meters. HaPPY Tenth Birthday to Michael Blaszczak• our Youn•est sub 
scriber; hoPe YOU find the Technical Notes and Schematic Di ag ram ~our 
Parents gave YOU helpful, We loo~. forward to ha ving you s ubn1it an ar 
ticle for Publication. Thank s to Jan Skov. who submitted a KIM HYPER
TAPE LOAD Program. commented in Danish. Thanks to all others who s ub
mitted material which could not be Published at thi s t ime; as SYMmer s 
write askins auestion s which YOU~ material could answer we will send a 
COPY on to them. 

PAGE 0 AND 1 ASSIGNMENTS 

Those of YOU who are using RAEr BASr and MON together know there ar e 
some potential page O Problems. BAS uses 0000-00ESi MON uses OOFS-OOFFi 
RAE uses OOB6-00F7 Calso 0000-005 i f You use USR or -y1, Obviously it 
is difficult for RAE and BAS to call each other e xcept a t cold s tarts. 
unless the callins P~tches Preserve the overlaPPinS Portion of page O. 
Although none of page O seems to be available for use r Programsr there 
are manY locations used only as 'scratchpad', or whose intend ed use is 
replaceable. For examples! OOFB is used onl~ for ~assette operat ions; 
0000-0002 is always available if you u.se .G C27E as Your warm sta rt to 
BASIC instead of ,Go. We ' ll list more such 'free' locations nex t time. 
BAS and RAE also conflict in page 1 UP through OlOA, a nd RAE uses UP 
through 0184 l a nd 018F-01DEJ, Forge t abo u t page lr i f YOU use RAE! 
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