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CO MM ENTS & REMARKS 

We started the Users' GrouPr an d its n e wsletterr because no o n e else 
t1ad. We feel that the main r easo n we were first is because we were 
a mon S the fortunate few to r ece i eve a Preproduction release of RAE-1 <on 
'~assette), and were earl~ ab le to recosnize SYM/RAE 's true Potential. 
We i mmed iately used RAE's editor for report writin g . l 'tlat 's wh y we 
Justified getting a Personal co ffiPut er in the first Place <the edu 
cational value was Pure bonus). From report writing to r1ew s l ette r Pub
:L j.s J1 :i1·)g was a natural s tep. 

1:~AE's Editor has been e nh a nc ed as a word Processor by S WP - 1, wJ1ic h we 
have UPSraded, to Perhaps a SWP - 1 .4. There ffi BY be a S WP-2 rele ase d one 
d~1~ s1Jon, b u t, since the source code i s •un protected •, mo st users ti ave 
dor)e their ow1·) custon1ization . l 'he fine Label Sort Prosra n1 by CYr is a 
/')ice enhancement to RAE's As se n1bl er section. 

In this issue we Publish what we feel is one of 
ities everr a sy mbolic DISAsseffibler into RAE. The 
makes an e;<trerne l Y po we rful develop me nt tool . 

th e most 
DI SA RAE: 

useful ut il-
combinat ion 

We a l so Publish a 
~3 n ASCII inPut 

1 be~inners• level art icle on usi ns the He x KewPad as 
device. There is f ar ffi ore Power available in SUPERMON 
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Ol.00- 20 86 BB 

010:5- A'? OE 
010~; - AO 01 
Ol.07-- 8 D 61 A6 
IHOA ··- BC 62 A6 
()10 [1 - 60 

CH OE- 20 l5 01 
Ol. l.l - 20 4 7 BA 
Oll.4- 60 

0115-· 20 BB 8 1 
(Jl.113-· 4C B'l 88 

0010 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
OL30 
0140 
0150 
0160 
Ol.70 
0180 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 
0350 
0360 
0370 
0380 
0390 
0400 
04 10 
0420 
0430 
0440 
0450 
0460 
0470 
0480 

'HEXTOASCII ' 
;QR, 'H OW TO USE THE HE XPAD FOR ASCII INPUT' 

;SUBMITTED BY MATT WILSON, 137 ROSE S TREET 
YAGOONA NSW 2 199 r AUSTRALIA 

;MODIFIED AND ANNOTATE D BY LU X 

;Thi s P ro graffi Patches INVEC to Per ffiit ASCII 
;inPut froffi the He x Ke~Pa d on the SY M-1, 

;The SCOPE driver Progra ffi Published in the 
; sY M- 1 Reference Manua l can be Patched throush 
iOUTVEC. If YOU extend its Published 5x7 
;ffi atrix character setr a nd treat the control 
; characters as non- Printi ns, ~ou will have 
;a one- liner thirty-two ch a racterr horizon 
ita ll Y scrollins display , The co ffibin ation of 
;HEX TOASCII with lthe enhanced ) S COF'E will P ro -
;vide a si n1 Ple a l phanu meric t ermi na l, s uitable 
ifor exPe r i ffi enti n g withr saY r TI NYBA SIC r or 2KSAr 
;both o f wh ich work wel lr even with onlY 4K. 

HEXTOASCII .BA $ 0100 
.M C $ 0FOO 
.as 

S UF'ERMON SUBROUT INES 

SAVER .DE $8188 
GETKEY .DE $8 8A F 
NOLABEL .DE GETKEYHOA 
INCHR .DE $BA1B 
OUTCHR .DE $8A4 7 
ACCESS , [IE $8BB6 

SYSTE M RA M 

INVEC , [I E $A660 

F'ATCH, INVC JSR ACCESS 

LDA t LrHEX.ASCII 
LD Y tHrHEX.ASCII 
STA INVECt l 
STY INVEC+2 
RTS 

GOOD FOR UTILITIES 
RAE USES F'AGE 01, 
SO USE RAE'S BUFFER 

TO UNPROTECT SYSRA M 

TO RESET INVEC JUMP 

0490 I Note in t he Prograffi below that GE T . ASC II ffiUSt be 
0500 ; ca ll ed as a subrouti ne, even thou~h used o r1l Y once. 
05 10 ;It canno t be Placed i n the prosra m main - line because 
0520 ;of the way JSR SAVER a nd JMP RESX AF <which is built-
0530 ;in to NOLABEL) are desig n ed t o work together. The 
0540 ;programm i n ~ techn i aue us ed h ere is worth stud~ i n g . 

HEX . ASCII JSR GET.ASC II 
JSR OUTCHR 
RTS 

GET.ASCII JSR SAVER 
JMF' NOLABEL 

.EN 
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COMME NT S & REMARKS <continued froru 811 1 

than i s docume nt ed i n the ma r1u a 1, 
creator( s ) real:ized ! 

PerhaPs much more than even its 

When we first sta rted there was verw little soft war e for the SY M, Now 
there i s f a r more c om i r1S in than we ca n Po~sibl~ Publish. One basi s for 
s election for Pub lication i s th e User Communit~'s interests a nd h a rdw a r e 
capabi lities . We Publis h no FORTH 1 tin w- c. FOCAL1 XPLO Prograrus. for 
ex a rn Ple 1 s ince lansuase group s con ~titute, in general, sepa rate 
co mmunities . We Publi sh no Visible Meruor w or ColorMate gra Phics 
P r0Sram s1 because these wol1ld benefit onlY a s mal l Percentase of the 
rt:~aders . 

Eve n so i however, a l a rge number of e xcellent general interest s oftware 
<~ a nnot b e Publ is h ed because of space <a nd time> limitations. Most 
readers as ked for f ully com mented s ource li s tins s over disasse mbl ies or 
obJect code l isti n gs, full~ re alizi n g the re d u c tion in number of 
Published p rosra ru s thi s wo uld me a n. And now we feel Sui lt ~ a bout 
withholdina al l the fine so ftware being ru ade a v a il a ble. So we as k wour 
iJSr·ee rn e nt on t t1 e following p ropos a l: 

As beforer co P ~ risht s reffi a in wi th the author; we as ~. o nly first 
Pub l icati o n riahts. if Published in SYM- PHY S I S, or o n e-tirue riaht s . if 
Published as Part of a ge neral co ll ect ion of six or more item s , t o be 
sol d on a non-Pe ri odica l basis. Authors woul d recei ve a comPlen1entar~ 

cap~ of th e v olu me ( s) containin~ thei r contribut ion (s). 

!;YMPHY SIS cari es no advertis ins, hen ce revenue is from subscr iPtion 
cJr1l~ . P L1 blicat ion will r e ma in 40 s insle -·s paced pages ( 70 Z reduction ) . 
We will me ntion s ources of in tere sting 'goodies' for the SY M - but. in 
~ener a l• n o Prices. We will reco rum end onl ~ those Products we have 
Personall w evalua ted a nd liked. If we like theru enou s h a nd ca n Pass on 
a Price s avings to o ur re a ders . we will ru a rk e t them throush the Users' 
Group . 

We t1a ve been as ~. ed b~ several so l1r ces to Publi s h flrll de sc riPtions, 
spec ifi cationsr a nd P ri ce li s ts fo r their e ntir e P rodu c t line s as a 
s ervice to o ur re a d er s ! We wi l l b e Pl eased to ir1se rt s u ch ma terials with 
fut u re iss u es as Paid a d ve rtisir1g. Cor1tact u s f or r a te s . Eac h i ss ue 
1· eaches over 1400 s ub s cribers , n1 a n ~ of wh o m share t11eir c oPies. 

A DEDU CTIVE S TORY <PART III 

·rhe re is no need to continue th i s s eries beca u s e of a ver~ welcome 
develoPru ent. The Maw ' 81 issue of MI CR O cont a in s a n excellent tutori a l 
b~ Greg Paris , •How Microsoft BASIC Works•, which is so co mpre h e n sive 
tha t we r efe r ~ou t o it instead. 

An e ndnote states th a t the a ut hor • has been doins Pos tdoc tor a l r esea rch 
in neur·obiolosy, a r) d h oPes to Pro ~ r a m mi c ro co mp uter - b ase d i n s tru -· 
me 1) ta ti on for a l ivi r1 g .• Ho w n1 a n ~ o thers a r e n1i gra tin g front tl1e 
bio].ogical to the co mputer scie r1 ces f or econ o mi c r eas on s ? We see thi s 
~; tudent ( a nd f aculty) tr e nd or1 our o wr1 ca mp u s as wellt 

One cor r ection! MICRO 's editor note s that • rr.t eser v a ri ab l es a re not 
s u ppo rted b y OS I and SY M BASIC ', He i s o nl w h a lf - right <or i s it 
half - wr ong?), While OS I 's BA S IC do e s not support integer variables• 
~.1 i vin9 a n c-;:1 rror for I.ET A% = 2 . 5r [cA S- 1 full '::l s uP Po rt s th e •;::• s uffi >! to 
va ri a bl e n a n1 e s. For l.E:T TEs1·z 2.5 , PRINT TE STZ will return the 
<:~o r·r ect va lu e •2• . 

<NO TE: We could onlw c heck out 
Microsoft for fail ure to s upport •x •, 
for the 9-disit version as well. I 

OSI 's l o we r - precis ion 
b u t we believe thi s 

ve r s i o n of 
m a~ b e true 
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RAM VS ROMI HOW MUCH OF EACH? 

A sel ected few SYMmers need no help in e:·:Pa·~oding their swsterus1 
Pa rticul a rlw tho s e who are di sk-based. Thew are disasserubling, 
r•~- ' sourc e'iros, enhancing, and relocatin9 their R~Es1 BASes1 MONs1 and 
DOSe s 1 and ruoving their I / Os clear UP to the top, to Perruit the ruaximum 
Possible a ruount of contiguous RAM for their aPPlications Programs and 
d a t a, as we ll as for their oPerating swsterus <which need not necessarily 
be contiguous >. 

RAE a nd BAS are reass erubled to reside in the sarue BK block (since thew 
iJ re ne ve r co - resident), stored on disk, and recalled to RAH as needed. 
MON, too• lives on the disk1 and could even be considered as merelw a 
SUPPort to the DO S r s ince initial POR <Power - On Re s et) is to the DOS 
BOOT , The original ROMs a re re moved a nd stored• and their address 
space s a r e filled with RAM, The on l w ROM needed is for the DOS BOOT 
( the BOOTs for FODS a nd CODOS a re well under 256 bwtes), All of the 
VIA s a nd the RIOT Cthe 6532 with its RAM, I/01 a nd TIMER> go into the 
toP 011 e - half K of me mory space. 

!iinc e th e~ have the kno w-· how to do al l this, they need not worry about 
s oftw a re co ruP a tibilitw. h av ing the s kills to adapt anY Prograrus thew 
wish, not to ru ention th e abilitw to write their own. with no help, 

On the ot h e r h a nd, tho s e of us with cassettes wa nt a larger Proportion 
of ROM, a nd a re bur n ing EPROMS to fill a ll ava ilable rueruor w gapsl 
(::assettes have a r ea l value for nr ass sto rase (we used them to back UP 
c1u r· di s k ·- b as ed ma ilinS li s ts until we Provided a back-·uP disk system), 
but h avi n s RAE a nd BAS in ROM doe s save lots of tirue. We know• because 
our fir s t RA E was Prov ided u s on cassetter a nd it does take time to read 
in t wo 4K blocks ! Of course , that was Part of the garue1 to help debus 
it b efore castinS it P er m anent!~ in s ilicon. And, for many n1onths1 till 
we ~a t our EPROMmer s oins, we had to boot FODS on Power - on or system 
c r ash ( whil e desianin a the RAE/FODS and BAS/FODS linkages> froru the 
C3":iSf? tte , 

·ro s u mm a ri ze r a casse tte based s ystem needs lot s of ROM suPPort; a disk 
base d sys tem very little; or1 the other handr a disk based s y s tem may not 
f)eed as much RAM as might be e x pected, bec a l1se an expe rienced Prosrammer 
c:a n •chair1• a nd/o r over l ay Programs and data, or invoke ' vir tual' 
H1 €'~ 1T!C> r~~ t 

~~ Pe a kins of ' virtl1 a 1• ffieffiorY~ we are testir1S J ac k Brown's SYM/FODS-FORl.H 
desi s n ed for a 32K di s k b a sed sys teffi. fight ' sc reens• are resident, 104 
a ddi tio n a l i3 re vi rtu a l, fet ched as reaue s ted. OnlY the whirring and 
< :~ lickin~ o f tl1e dis k drives le ts YOLI kno w of the fetch. Incider1tallY a 
s creen i s a FORTH tex t file of 16 6 4 -c h a r ac ter lines . 

(JnlY wh e re tim e i s trul~ of the e ssenc e r as in high res - olution 
iln i mati on ~raPhic s , or ir1 re a l-tin1e hish freouencY sigr1al Processingr 
c a n one never h avE~ t::-anoush RAM. Actu a ll ~, wh·en working with the con1Puter 
j. 1-1 a r1 i r)t e r ac ti ve ffiod e, we do n ' t li~. e bein s kePt waiting for long 
Pe ri od s , but the s econd or two necessa ry for a virtual memor y access 
a c tu a ll ~ P r ovides a • brea thing s Pell ' a nd can rel ax some of the tension! 

Anyway, we h ave never felt con s trained Person al l y by the 32K 'ceiling• 
i ru Posed on the RAM conti g uity bw the location of SUPER MON at $8000, and 
fee l tt1a t th e •t rar1sPo rt ab ility• of software between SYMs is a far more 
imPort a nt factor than RAM conti g uitw. We therefore leave MON in ROM1 
r- ut our DO S<t?s) a t $ 6000·-· $ 7 FFFr a nd h a ve th-e 24K contiguou s f\AM froru 
~ ; OOOO - SSFFF~ for ilPP lications. In o ne sys tem we have installed the 
Co l or Mate a t $9000 - $9FF F, a nd in a nothe r we have filled thi s gap with 
~Jtil it ie s in RA M. 
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SYST EM EXPANSION SUGGESTIONS 

The RAE -1 SEt defaults are aPProPriate for a 4K SYM, and BAS-1 can be 
useful even within onlY 4K. What we are sayi n g is that the SYM-1 ca n be 
useful with NO off-board expansion. RAE-1 i s greatly enhanced bw the 
i~ddition of S WP - 1, a nd BAS-1 is made much more responsive bs the 
addition of BBE-1. Both of these software Packages re~uire a ruiniruuru of 
BK, i. e., at least a 4K e:<Par1sion. 

A 4K exP ar1sion is ver~ i r1e xPensivels Provided bs merel~ •pisss-bac~. ins • 

a s econd set of 2114 ' s onto the e x isting set (thew will cling together, 
or ~ou ma y solder themr if sou Prefer), bendi n g 'f ree' their chiP select 
P ins lt8) and wiring the already decoded 10r 14r 18r lC (all active low) 
lines directl y to the s e Pins in Pairs. 

Alternativelwr wou ruay use the Bl a lock 4K RAM Board to hold the added 
chips , but th is will hide the Swnertek logol Alsor it will cost wou for 
:LO 18- Pin sockets, a Pair of c a pa c itor s , a Pair of s hort 16-wire flat 
,Jumper c a bles with 16 -· pi n diP Pluss on both end s , arid a Pair of 16-Pi n 
!;ockets. 

A 4K SYM is nice, ar1 SK SY M i s n icerr a nd a 16K, or 32K, or 64K, or 128K 
(ye s , it can be done with memor~ b a nkin S ) would be eve r1 nicer. Here a re 
sorue of the aPProache s we have tried for rueruorY e xpan s ion. and our 
(definite!~ s ubJect i ve) oPiniorl s . 

MOl.HERBOAR[1 S : The s e wer e neces sa r~ in the da~ s of expens i ve 4K boards r 
o f which ~ ou rle eded ma ny. Now with 3 2 K on a sing le bo a rd, a si n1Ple 
<short - less tha n two inche s in lensth) cable or sp e ci a l s ocket is all 
~~ou rle ed for interconnection. A g ood e x ample is the 32K Be t a DRAM Board 
CY e s r ~o u c a n inte rn1i :~ sta ti c and d ~n a n1 ic RAMS in a s in g l e sY sten1). 

A s econd a r~un1ent for the motherbo a rd aP Proach1 wa s th a t ~ou could then 
i3 dd RS-23 2 C, 2 0 mA loop, ca ssette ir1terf a ce1 Printer int e rf a c e , as sorted 
Parallel a nd s er•i a l I / O interfa c e s , time rs, etc . , via Plu g in boards. 
But r ALL OF THE SE ARE ALREADY ON THE SYM' Bw tradition, ruotherboards 
a re buffere d, but tr a ditior1 ha s not ir1sisted th a t the bu s be P r oPe rlY 
·ter·minatedr a nd thi s can lead to troubles. Also , on most n1otherboards 
s ome f a nc~ r·ewiri11~ is necessar~ to Pern1it Part of a 4K block to reside 
on the SYM and a nother Pa rt to be on a PllJ ~ - in board. l"hi s mak.es it 
very difficult to ruake efficient use of the 3K bloc k a ss igned to only 
three VIA s on the SYM. 

We s ee no need for the KIM - 4 bus con c eived bw MO S Technology for the 
KIM - 1, a nd orph a ned almo s t irumediatelw bw Comm o dore Bu s iness Ma chines, 
in o rder to Pus h the PET over KIM! If s omeone gave u s a free bo x ful of 
S- 100 b oa rd s we might cons ider getting a KIM t o S- 10 0 motherboard 
c on verter. not Ju s t to be a ble to use them. but to e xP lore the idea of 
adding Z-8 0 CP / M Power to the sws tem. On second thoughtr we ' d give up 
the idear a nd donate the bo a rds to a worths cau s e. We' d r a ther explore 
the 6809 / FLE X Poss ibilities ! we think the 6809 i s Perh a ps the ulti mate 
in 8 bit micr<J s . 

SINGLE BOARD EXPANSION! We like the idea of a single 4' x6 ' 32K DRAM 
c: ard Plu ssin~ direct!~ onto the SYM at the e x p a nsion c onnector, a nd 
~1idins modestl~ underne a th it. 1·he Bet a bo a rd i s a n e x aruPle of this 
~~PProach. The ed s e connecto r on th e Beta board i s de s i ~ ned to fit the 
u5 .. 44• bu s . Thi s bu s ha s a uniou e ' anti -symmetri c • Pin a ss ignment 
which, when used with 4K or BK RAM bo ar ds , is indifferent to which way 
the board i s inserted. Very s afe, a nd no socket •ke~· needed~ 
Fortun a tely the Beta designer s a l s o P r ovided 44 holes on the card into 
which a riaht angled s ocket c a n be fitted from EITHER side . DePending 
o n which s ide is s elected, the board wil l e}: tend out from, or tuck 
~Jnde rr the S YM. <Note: We us e the t e rm s card and bo a rd interch anseabl~ 
tie r e ) 
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We have dubbed thi s arrangement, in which the board can carrY a socket 
which Plugs directlw onto the SYM Ex Pansion Connector. the Reverse-KIM 
bus . Another exaruPle of s uch a c ard is the ColorMate, It has edge 
finaer s f o r the Reverse-KIM bus. To use suc h a card (alone), either 
!5 0 l.der two 44 - Pin connector s to ~etherr back-to - back , mount the Pair on 
the SYM fingers and insert the ColorMate in the free socket , or solder 
the lugs of a 44-Pin connector onto the Co lorHate, and ruount the socket 
onto the S YM 's edge fingers. 

DISK EXPAN S ION: If wour rueruor w e x pansion is motherboardlessr wou can 
s till easi ly a dd a disk controller. We like the 4' x6 ' HDE control ler• 
whi c h haPPens to u s e the KIM - 4 bus. We mounted the controller card to 
the bottom of S YM with s trips of Velcro ltml materialr right beside the 
Beta boa rd. We Put 44 - Pin connectors on both boards and wired a 
' c onv e r s ion' c able Joinin g the S-44 bus to the KIM - 4 bus. The SY M with 
the two under s lung add - on boards i s now mounted atoP a Pair of 5 1 / 4' 
disk d ri ves , a nd i s ' his ' sws temr whi le the origi nal VIM swste m is 
'hers •. J ea n a nd I c a n now work tosether, side by side, each at our 
ver~ o wn co mput e r, 
:int e T· ruPt s . 

without h a vins to resolve Priorities , or resort to 

"CARD CAGE' EXPANSION: Wh ile the 
enc lo s ed motherboa rd approach, it 
aspect. The ruotherbo a rd cont a ins no 
Pass ive e lement s of any kind; it 
c ir c uit bo a rd, s er v ins ruerelY to wire 
Par a llel. The di s tance from the SYM 
1 / 4", We will di s cuss this approach 
j.ssue. 

COLOR FOR THE SYM 

c a rd case seems to resemble an 
diffe r s in one very siSnificant 
buffers, in fact no act ive or 
is a verw simP le two sided Printed 
five 44-Pin edse connectors in 
socket to the furthest socket is 3 
in a separate article in this 

Perhaps the strongest selling Point for the APPie over the TRS-80 and 
the PET wa s its color graPhics. We would like to remind wou of Dick 
·rurPin 's ColorMate <see Previous is s ues for reviews of t h is a nd other 
PMicroMate• Products, and write for his new brochure). We were ruildl Y 
disappoint e d that the highe s t re s olution 16C a nd 6R) modes of the 
Motorol a MC6847 Video DisPlaw Generator were not imPleruented in the 
ColorMater s ince the resolution was then onlw half that of the APPle. 

"The reaso n for this limitation is be s t understood by examinins the RAM 
r e uuirem e nt s for the 3C and 3R modes. The '3' imPlie s that 3K of RAM 
are r eu u i r e d to s upport these modes. In add itionr a 'Control Register' 
i s reuuir e d. The 3K of RAM and the Control Register are assigned a full 
4K a ddress block. To imPlement the 6C and 6R graPhics ruodes in this 
!;a me direct mann e r would reauire an inco nvenient 7K address block. 

Mi c roM a t e now s uPPlies the ColorMate Plus as a 3K RAM 'p iggy-back' 
add-on fo r the ColorM a te. The e x tr a 3K are ' bank-switched" to Permit 6K 
of RAM a nd th e Control Register to support 6C and 6R graPhics in onlw 4K 
of S YM space . Al s o two 'p a ges' for 3C and 3R' We use $9000-$9FFF. 

MicroM a t e a l s o h a s a ROM Bank Switc hMate for the SY M which Permits six 
ROMS and /o r EPROM S to reside in s ocket s Pl• P2 r and P3, This could 
Permit ( we th i nk, s ince we have not wet received ours) Patches to RAE-1 
Ce.~., SWP - 1> t o c o- re s ide in BAS-1 s pace' a nd BAS-1 enhancements to 
c: o - e:·: i s t i n RAE - 1 s pace, with bank s witchins under Program control . 

We ha ve s e e n coPies of the ColorMate Users ' GrouP Newsletter' Published 
by MicroM a te to P rov id e c u s tomer s u pport. Dick is to be commen ded for 
P rovidin g s o ruu c h app lica tion s oftw a re for his hardware Products. And r 
5;p eakinS o f n e ws l ette rs a nd Pa ss in g out commer1dations, let us mention 
Rockwell In ternat iona l 's e x c e llent s upport of the AIM-65 with their 
INTERACT , a nd Saturn So ftw a re 's ( J ac k Brown) SOFTNEW S for SYM - FORTH a nd 
E~}: tended SY M-BAS I C. 
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MORE COLOR FOR THE SYM 

We are now dea lers for RCA Prodl1cts, h avi n s establi s hed an e xcellent 
Dunn & Bradst reet ratin~ du rin s ou r fir s t ~ea r! We have h a d on orde r, 
for n ea rlw five week s now (si x weeks was Proffii s ed), the VP - 3301. This 
unit offers a n interesting alter nati v e to the KTM - 2 as a n RS-232 
terffiinal for the SYM-1• for tho s e wi s hing color g raphic s a nd rather good 
s in g le voi ce mu s ic c a P a bilfties . We a re ver ~ mu ch impressed with the 
Publi s l1e d s pe c ifications, and will review it s Per form a nce in Issue 
No . 9 . 

It permits either 24 ro ws of 40 characters <i ncludin g low e r case with 
d e~; cer1der s - better thar1 the APPle!) OT' 12 row s of 20 c h a r acters Ct1seful 
for tho s e with imPaired v i s i orr> • a rid, with a set o f 128 t1s e r defined 
c: h a y·acters <a h e a d of the KTM -2 ) , Provides interest in ~ ~raPhi cs , if the 
illus tr a tions in their bro c hL1re a re for - real. We wi ll have to tr~ it on 
·t he S YM our s elves b e for e we c a r1 comment fur ther. 

The VP- 3 303 i s the delu xe mod el • with bui lt - in RF Modul a t o r (with sou nd 
~; ubca rr i er). If ~ou a r e i nt e r es ted in eithe r unit , write or Pho n e RCA 
·f o r l i t e r a ture , a nd cont a ct u s fo r delivery (s low ) a nd Prices < m i ldl~ 

dl. !;count<-? d) . 

We p l a n t o u s e OL1r s m o s t l ~ as 
• s eri o u s • t e rmin a l I / O bec a u s e of 

ANOTHER WAY TO GO 

a disPlaY • using the KTM-2 / 80 
it s more • clas s ic a l• ke~board. 

for 

When we boL1Sht our KIM -· 1, s o n1 a n ~ Year s a ~o' we boL1~ht a Mi cro 1·ech-
1·lc1lo gy U11li mited <MTU> Po wer SlJPP l Y to drive it. After readine ti a l 
Ch a mb e T· lin 's now - clas s ic a rticle or1 co mp ute r mL1 sic, we P ur c h ased the 
MTU DA C CDi mita l to An a l o g Con v erte r > Board a n d the Advanced Mu s i c 
Sof twa r e P ac k aS e to drive it. We h a v e s ince Sane Stereo- DAC, a rid are 
·th ri l led b ~ t h e new Mu s ical Ir1 s trument Synthes i s Softwa re F'ackase (more 
on this elsewher e ). 

Wh e 1i we wa nted hish re s olu t ion ~raPhics we ordered the MTU Vi s ibl e 
Merner~ BK RAM a nd it s associ a t ed s oftw a r e . Wh e n we r1eeded add iti o n al 
mem o r~ to brins tl1e BK or1- bo a rd a nd SK Visible Memory UP to 32K , we 
P ur c h ase d th e n o w- di s continued 1 6 K DRAM bo a rd• together with the MTU 
"Ci1r d Fil e • fo r th e three boa r d s , or card s , o n e of whi ch • the SY M, fits 
i n to th e t oP s lot. The s ys ten1 wa s t o ta l! ~ reli a ble, e v e r1 with n o 
b ufferi n g o n the little ffioth e r b oa rd. 

MTU d ec id e d not to se t on th e KI M- 4 bandw a lo n• s ince KIM-4, bw 
d ef inition ' in c ludes buffe rir1g , and to tt1 ake the edge co 1·1n ec t o r Pinol1t 
es s e nti a ll w i d e ntical with th a t on the KIM (a l so n o w SY M a nd AIM>, Be 
adv i sed th a t KIM - 4 bo a rd s do n o t. in g enera l, fi t the Card File. 
Ho we ve r t h e HD E Disk Controller CKI M- 41• a nd all other 4' x 6 ' car d s of 
~ ~ n ~t Pir1-o•Jt, do fit into ltr1wired 44 - Pin conn ectors on the aPPlicatio n 
(=o r1 nector s id e of the Fi l e, a nd are easily wired to the moth e rboard 
s id e o r to tl1 e a P P li ca tion conr1 e c tor s ocke t . 

We h ave d escr i bed above o ur first 3 2K MTU / SY M e x Pa n sionr but Pointed 
<Jut t h a t the old 1 6K DRAM bo a r d h as been discontinued. Since we are 
in s t a lling our old 16K bo a rd in the S YM at the schoo l ' s Micro processo r 
l .. a b f o r s t1Jder1t use, we needed s o me type of replacement. Our decision 
wa s t o rep lace the old bo a rd with MTU ' s dua l Purpose 15 3/4 K RAM / Di sk 
Co ntroll e r Ca rd. The 1 mi ssi n s 1 1/4 K i s ocCllPied by a 256 byte 
BOOTSTRAP RO M (which itself surrenders 8 bwtes to serve as co ntrol 
r es i s t e r s for the disk c ontroll er. For awhile we ' ll be u s in g it P urelw 
i~~i a RAM bo a rd. The o nl ~ incon ver1ie n ce is th a t the UPPer tl a lf of the 
1nemor Y i s wr ite- Protected on reset, and IDu s t be unprote c t ed by writin g 
to one o f the cont rol r eg i s ter s. We will Jus t a dd thi s l ittle task to 
o ur s t a nda rd lom - on utilitw Patch. 
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AND MORE ON DISK SYS TEMS 

With the MTU Disk Controller Card described above come s comPlete 
docuffientation and s oftware Con a n 8' di sk> for the MTU CODO S (Channel 
Or iented Disk Ope r ati n g Syste ffi), All YOU need add is one or more 
s inale or double density , s in g l e or double sided, 8' disk drives, Power 
s uPPli es , a nd interconnectinS cab le s and YO U will have lots of on-line 
mas s stora me . Ea c h SI DE of a double densitw. double si ded disk holds 
500 KbYte s . We will be addi n g o ne or more s uch drives this summer. 

We l1a ve been s tudYins CO DO S, an d find it to be ver~ Powerful' and fast, 
bec a u s e of the DMA approac h. We think we will like it. CODOS is 
alre a dw Pa t c h ed to RAE - 1• a nd we will be SeneratinS the links to BAS - 1. 
We will in the future s uPPort both CODOS and FOD S . In factr we have 
ffi a de a rra n meme n t s with MTU to adaPt a nd ffi a rket SY M versions of all MTU 
s oftwa re, s i n ce the KIM a nd AIM versions are not re ad~-to-so for the 
SYM. 

We s till l i ke the 5 1 ; 4 • FQ[1S syste m for Personal u se . It i s mu c h n1ore 
(:o mPi3Ct , a nd 5 11 4• drive s rot a te only when accessed . The larSer 
drives r u n continuous l y , and we find the noi se di strac tin~. So wh~ the 
11 e ed for a n s • sys te m? Bec a use our subscrip tion li st of 1400 naffies 
~SP T'ea d s over thre e 5 1 1 4• di s kettes, a rid t o d o a sea r c h or a so rt 
r ealJires s hlJfflins a nd dea l i n ~ di s k.ettes like a deck of Plawins cards. 
· rt1 a t '~; wh ~~ ! Bas ed or1 b oth Per s or1 a l arid business expe rience , we feel 
·th a t a n 0• system i s •over~.ill 1 for Personal use , a nd that a 5 114 1 

~;~ stem reauires too mu c h manual d i s k h andlin ~ for eve n a small 
bu s ir,ess. We will1 of co ur se suppor t bothr be caL1se we our se lve s need 
both . 

AN ABSOLUTELY ZERO - COST ASCII KEYBOARD 

WaY UP in front of this i ss ue, on Pase 0:2, to be s pecific' we sive each 
of our readers an ABSOLUTELY FREE ASCII KEYBOARD, Actually, YOU alreadw 
r e ceived it as a hidden bonu s with You r SYM. We ' re Just tellins wou how 
t o u s e it. Certai nl w we al l knew that wou could enter ASCII characters, 
a t the cos t of four keystroke s Per character. bw u s in g the S HIFT and 
ASCII ke~ s • follow e d b~ the two h e x dig it code. But YOU reallw need 
c nl w two keystrokes Per character. 

Enter the Pu b li s hed patch a t $01 00 to c han ge INVEC; it will fit the very 
1nini n1um S YM. Th en G 100 <er > . You can now inPut a ll MON commands b~ 
their ASCII he:{code s . F'or exa n1 P le, to inPut G 200 <e r > , enter the 
s eauenc e 47 3 2 30 30 OD (don't enter the spaces), Tr w u s ins the M 
c o m111 a n d to mod if~ the ruemor Y. Use 4D instead of M, 20 (5pace> instead 
of the riaht a rr ow• to adva nc e • a n d OD instead of CR to terminate a 
c:o n1m 13nd . Y1Ju n1 a ~ •J se ei ther 2 D ( - ) o r 2C (,) as th e delimiter between 
p a r a meters. Instead o f LD 2 <er > (ac tu a ll y L2 <e r ) ), use 4C 3 2 OD, etc. 

We had fun u s ins this• relocated out of harffi's wa~, UP in the unused 
scoP e buffer. with BASIC a nd RAE, u s ing the video monitor on the KTM -2 
as our di sp l ay , With RAE wou ffiu st NOP the echo in line 570• s ince RAE 
h a n d les TECHO in its own wa w. Of co ur se . we prefer the full terffiinalr 
but if ~au implemen t the aPProac h followed b ~ Len Greer1 on p age 2-2 1• 
~;c r o llin s a l p h a n umerics s l o wl y alon s the six seven-seSment displ ay s, YOU 
will h av e full al P h a nuffieric c a p a bility a t ze ro cost. And if You expand 
the c h a ra c t e r g en e rator for the s cope outPut p ro g ram to include the full 
s;e t of a l p hanumeri cs a nd control co d es , You will have a 32-character 
t1or i2ont a l sc rollin~ di s P l ay , a r1 a lo g ou s to the tick e r -· t aPe h ard COPY in 
u s e before roll paper was added-o n to the old TTY, b ac k in the Sood old 
d~~ s s <re me mb e r the old new sree l s of the ticker - tape Parades?). We car1 
1:1l.s o C(Jn s ider the sc <JPe disPl a Y as 1 free•, s ince YOU buy a s coPe a s test 
g e a r . not as a n I / O unit! Thi s co uld be lot s of fun with TinY BASIC. 

l e t 's credit wh e re it i s due; the idea 
(continued on paSe 8! 20 ) 

is not ours. It wa s 
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3000·-· 2 0 44 3 4 
3003- A9 0 0 
300'.)···· B5 EB 
3007- B5 F5 
3009- A2 1 '' 
300B- B5 E5 
300 D- 9 D 50 34 
30 10- CA 

0010 HI SSINK'S SY MBOLIC DI SASSE MB LER 
0 0 2 0 
0 030 .B A $3000 
0040 .os 
0050 .ES 
0060 
0 070 DATA LOCA TION DECL ARATION S 
0080 
0 0 90 STEP 
0 100 PG M. PTR 
0110 LB L.. P TR 
0120 F'A RTI AL. 
0 13 0 PTR.ST RT 
0140 RUN. NU 
0 150 EN D 
0 160 FO RM AT 
0 1 7 0 LENGTH 
Ol BO L. MNEM 
0 19 0 RMNEM 
0200 YS AVE 
0 2 10 f'CL. 
ono P CH 
0 230 L.B L. .ID X 
0240 TEMP 
02 5 0 I NVAL.I D 
026 0 LINE.N U 
027 0 TX T. LOW 
02B O L.B L. , L. OW 
0 290 
030 0 
03 10 
0320 INBY TE 
0330 NIBA SC 
0340 IN CHR 
0350 AC CESS 
0 36 0 TEC HO 
0370 OUT VEC 
0 380 RAE. WARM 
0 390 
0 4 00 
0 41 0 
0 4 2 0 I I I S Z 
0 4 3 0 
0 440 
0450 
0 460 
04 7 0 
0 413 0 
0 490 ! I ! S A 
0500 
0510 
0 5 2 0 
053 0 
05 40 
0 5 5 0 
05 6 0 
057 0 
0 5B O 
0590 
0600 
0 6 10 
06 2 0 
0630 MOVE:l 
0640 
0650 

. DE $5 

. DE $[13 

. DE $D5 
,[IE $E5 
. DE $E6 
.D E $ EB 
.DE $E9 
,D E $EB 
.D E $E C 
.D E $ED 
. DE $EE 
. DE $ EF 
. DE $FO 
, [IE $ F l 
.DE $F 2 
.DE $F4 
.DE $F 5 
.DE $ F6 
.DE $1 0 0 
. DE $104 

SYM ROUTINE S USED 

. DE $ 8 1D 9 
,[I E $8 3 0 9 
.DE $ 8 A1B 
. DE $ 8B86 
, DE $A 653 
. DE $A66 3 
, [1 E $B 0 0 3 

MACRO DEF ' NS 

.MD IADR,1 ADR. 2 1 ; s ET ADR - Z PA GE 
l.[1A *ADR, 1 
STA *ADR, 2 
L.D A *ADR , 1+ 1 
STA *ADR , 2 +1 
. ME 

.MD IA DR. 1 ADR. 2 1 ; S ET AD R - MEM TO Z PAGE 
L. DA ADR.1 
S TA * ADR. 2 
L.DA ADR.1+1 
STA *ADR. 2 +1 
.ME 

GET S TART AND END ADDR ESS ES 

J S R TOG GL E ;TURN ON ECHO 
LDA t•O 
STA *RUN.NU ; zERO BIT 7 
STA *1NVALI[1 
LD X t$1 2 
L.DA *$E5,X 
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S TA Z, STO F(E+ 1, X ; SA VE ZER O F·AGE 
DEX 

;50 11 - 10 F8 

30 1.3- EB 
30 1. 4- 86 E5 
;50 16- BD 01 3 4 
3 0 l. 9 -- FO 0 6 
30 1£< - 2 0 63 A6 
30 1E- EB 
:50 1F -- DO F5 
:5021- 20 1B BA 
:5024- C9 44 
3026-- FO lE 
3028-· C9 4C 
302 A·-· DO 06 
302C-- AO BO 
302 E·- B4 E5 
3030-- DO 14 

;·5032- 4 C DE 30 

30:~5 - A2 00 
;·;o37 ... BD 3B 3 4 
303 A- FO 06 
303C - 20 63 A6 
;503F- EB 
3040- DO F5 
304 2·- AO 4 0 
3044 -- B4 [5 

3046- A'' 00 
30 4 B-·· BD [1 [1 33 
:~ 0 4 ll- FO 06 
304 [1 -- 20 63 A6 
;3050- EB 
305 1 - DO F5 
:~ O~i3-- :<O D9 81 
3 0 56-- 85 E7 
3 0~'iB- 2 0 D9 13 1 
;·rn :"i ll -- !35 E6 
30~)[1 -- A2 011 
305 F-- llD FO 33 
:rn62- FO 06 
306 4 - 20 6:3 A6 
3067-- EB 
3 0 6B·- DO F5 
306 A-- 2 0 D9 8 1 
306f1 -- B5 EA 
3 0 6 F·- 20 Il 'i' 81 
:5072- B5 E9 

3 0 7 4 - 24 E5 
3 0 76···· 50 07 
307 !3 -- A'I 011 
3 0 7 A· B5 E5 
3 0 7 C- 4C C3 30 

;~07 F - AD 04 01 
;·rna2- B5 D3 
30B 4 - A[I 05 01 
3 087-· B~i D4 

3 089-· DO 16 

0660 
0670 
0680 
0690 
0700 MSG3 
07 1 0 
0720 
0730 
07 4 0 
0750 F IN. 3 
0760 
0770 
0780 
0790 
0800 
0810 
0820 
0830 
08 4 0 GO .RAE 
0 13 50 
0860 F'A SS2 
0 870 MSG .4 
OBBO 
08 90 
0900 
09 1 0 
0920 F IN.4 
0930 
09 4 0 
0950 CONT 
0960 MSG! 
0970 
0980 
0'190 
1000 
1 0 1 0 FIN.1 
l. 020 
1030 
1 040 
1 050 
1060 MSG2 
1070 
1080 
1 090 
11 00 
11 1 0 FIN. 2 
11 20 
11 30 
1140 
11 50 
11 60 
11 70 
11 80 
11 90 
1200 
1 210 
1220 
1230 
1 240 F'A.1 

1250 

BF'L MOVE! 

IN X 
STX *PARTIAL. 
LDA ME SS 3r X 
BEQ FIN.3 
J SR OUTVEC 
IN X 
BNE MSG3 
J SR IN CHR 
CMF' t ' [I 
BECl CO NT 
CMF' t ' L. 
BNE GO. RAE 
L.D Y U l30 
STY *PARTIAL 
BNE CON T 

J MF' RAE.R TN 

LD X t o 
LDA MESS4r X 
BEl1 FIN.4 
J SR OUTVE C 
IN X 
BNE MSG .4 
LDY t$4 0 
S TY *PARTIAL 

LD X t O 
LDA ME SS l, X 
BEQ FIN.1 
J SR OUTVE C 
IN X 
BNE MSG ! 
J SR INBYTE 
STA *PTR . STRT +l 
.JSR INBYTE 
S TA *F'TR . ST RT 
L. DX tO 
L.DA ME SS2 , X 
BEQ FIN. 2 
J SR OUTVEC 
IN X 
BNE MSG2 
J SR I NBYTE 
STA *END+l 
JSR INB YT E 
STA * END 

BIT *F'A RTI AL. 
BVC PA. l. 
L.D A t O 
STA *F'ARTI AL 
.JMP F'A , 2 

DIS PROG RAM 

SA I LB L..LO W F' GM.PTR I 
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308B- AD 00 01 
308E- 85 D3 
3090- AD 01 0 1 
309 3- 8 5 D4 

309 5 - A9 95 
3097- 85 F6 
3099- A9 00 
309B - 85 F5 
309D- B5 F7 
309F - 85 F4 

30A1 - A5 E6 
30A3 - B5 FO 
3 0A~ - A5 E:7 
30A 7- 85 Fl 

30A9 - 20 EE 30 
3 0AC - 20 BB 32 
30AF - B5 FO 
3081 - 84 Fl 
30B3- C4 EA 
3 0B5 - 90 F2 
3 087- DO 06 
3 0B9- A5 E9 
30BB- C5 FO 
30BD - BO EA 
30 BF - 24 EB 
30C1 - 30 13 

30C3- A5 D3 
30C5-· 8 5 [15 
30C7- A5 D4 
30C9 - 85 D6 

3 0CB- A9 80 
3 0CD - BS EB 
3 0CF - A5 E5 
3 0D1 - FO BB 
3 0D3- 4C 3 5 30 

30D6- 20 AO 32 
3 0D9- A9 00 
30DB- 20 B9 32 
~ODE - A2 12 
30EO - BD 50 34 
30E3- 95 ES 
30E5 - CA 
30E6- 10 F8 
30EB - 20 44 34 
30EB- 4C 03 BO 

30EE- 24 EB 
3 0FO - 10 4F 
3 0F2 - 18 
3 0F3- FB 
30F4 - AS F6 
30F6- 69 05 
30F8 - 85 F6 
3 0FA - 20 89 32 
30FD- A5 F7 
30FF- 90 0 2 

1260 START 

127 0 
1280 
1290 
1300 
1310 
1320 
1330 DIS.AS 

1340 DSMBL 
1350 
136 0 
1370 
1380 
1390 
1400 
14 10 
1420 
1430 
1440 SE T.RUN 
1450 
1460 PA,2 

1470 
1480 
1490 
1500 
1S10 
1520 
1530 FINISH 
1S40 
1 5 50 
1S60 RAE.RTN 
1570 MOV E2 
1S80 
1590 
1600 
1610 
16 20 
16 30 
16 40 IN ST.DIS 
1650 
1660 INC.LINE 
1670 
1680 
1690 
17 00 
17 10 
172 0 
173 0 

SA I TXT ,LOW PGM,PTRI 

LDA tl95 ; SE T START LINE NUMBER 
STA *LINE.NU 
LDA t O 
STA *INVALID 
STA *LI NE.NU+1 
STA *TEMP 
SZ CP TR, STRT PCLI 

J SR IN ST.DI S IDISA SS EM AND DSPLY INSTR 
JSR PCADJ 
STA *PCL IUPD ATE PCLoH TO NEXT INSTR 
STY * PCH 
CPY *END+l 
BCC DSMBL ;PCH<END+1 
BNE SET.R UN IPCH=ENDt1 
LDA •END 
CMP *PCL 
BCS DSMBL ;rcL<=END 
BI T *RUN.NU ;CHECK BIT 7 FOR RUN t 
BMI FIN I SH 
SZ I PGM.PTR LBL,PTRI ;SET END LABEL FILE 

LDA f $80 
STA IRUN.NU 
LDA •PARTIAL 
BEQ START 
JMP PA SS2 

J SR ABC.STORE 
LDA t O 

;MOVE POINTER UP 2 

J SR A. STORE I MA RK END OF TE XT 
LD X t S12 
LD A Z. STORE+lrX IRESTORE ZE RO PAGE 
STA *IE5o X 
DE X 
BPL MOV E2 
J SR TOGGLE iRE STORE TECHO 
JMP RA E .W ARM 

BIT •RUN.NU 
BPL OP.CODE iBIT 7 0 
CLC 
SE [1 

LDA *LINE.NU 
ADC t STEP 
STA *LINE.NU 
JSR A.STORE 
LDA *LINE,NUtl 
BCC DIS.A SYM-PHYSIS 8:11 

3101- 69 00 
3103- 85 F7 
3105- 20 B9 32 
3108- DB 
3 109- AS F4 
310B- C9 60 
3 10 D- FO 08 
3 10F- C9 4C 
3 111 - FO 04 
3 11 3- C9 6C 
311S- DO OD 
3 11 7- A5 F5 
3 119- DO 09 
3 11B- A9 BB 
31 1D- 20 B9 32 
31 20 - BS F4 
3 122- DO CE 

3 124- 20 CB 32 
3 127 - BO 13 
3129- A9 4C 
31 2 B- 20 B9 32 
312E- A5 F1 
3130- 20 AO 32 
3133- A5 FO 
313S- 20 AO 32 
3 138- A9 00 
3 13A -- 85 F5 
313C - A9 20 
313E- 20 B9 J? 
3 141 - A5 FS 
3 143 - [ 10 22 
3145- A2 00 
3 14 7- Al FO 
3 149- AB 
3 14A - 4A 
3 14B- 90 OB 
3 14D- 4A 
314E- BO 17 
3150- C9 ~? 

3 1S2 - FO 13 
3 154 - 29 07 
3 1S6- 09 80 
3 1S8- 4A 
3 1S9 - AA 
3 1SA - BD FF 32 
3 1SD - BO 04 
3 1SF - 4A 
3160- 4A 
3 16 1- 4A 
3 162 - 4A 
3 163- 29 OF 
31 6 5- DO 04 
3 167- AO 80 
3 169 - A9 00 
31 68- AA 
3 16C- BD 43 33 
3 16F - 85 EB 
3 171 - 29 03 
3 173- 85 EC 
31 75 - 98 
31 76 - 29 BF 
3 178 - AA 
31 79- 98 
31 7A- AO 03 
3 17C- EO BA 

17 40 
17 50 DI S .A 
1760 
17 70 
1780 
1790 
1800 
1810 
1B20 
1830 
1840 
1850 COMMENT 
1860 
187 0 
1880 
1890 
1900 
1910 
192 0 CK. LBL 
1930 
1940 
1950 
19 60 
19 70 
1980 
199 0 
2000 
2010 
20 2 0 NO , LBL 
2030 
2040 OP. CODE 
2050 
2060 
207 0 
2080 
2090 
2100 
2 11 0 
21 2 0 
2130 
2140 
21 5 0 
21 6 0 
2 170 IEVEN 
2180 
2 190 
2200 
2 2 10 
2 2 20 
2230 
22 40 
2250 RTMODE 
2 2 60 
2 27 0 ERR 
2280 
2 290 GETFMT 
2 300 
23 10 
2320 
23 30 
2 340 
23 50 
23 60 
2370 
2 380 
239 0 

AD C to 
STA ILINE.NU+1 
J SR A. STORE 
CLD 
LDA *TEMP 
CMP tl 60 ;RTS? 
BEQ CO MMENT 
CMP tS4C iJMP? 
BEQ COMMENT 
CMP tl6C ;(JMPI? 
BNE CK.LBL 
LDA *INVALID 
BNE CK .LBL iIN DATA MODE 
LDA tS BB ; •;• 
J SR A.STORE 
STA *TEMP 
BNE INC.LINE 

JSR LABEL 
BCS NO,LBL 
LDA t ' L 
J SR A.STORE 
LDA *PCH 
J SR ABC.STORE 
LDA *PC L 
JSR ASC,S TOR E 
LDA t O 
STA *INVALID 
LDA tl 20 
JSR A.STORE 
LDA *INVALID 
BNE ERR 
LDX tO 

;CHECK I F LABEL REQUIRED 
IND 

LOA CPC L1 XI ;GET OPCODE 
TAY 
LSR A 
BCC ! EVEN 
LSR A 
ecs ERR 
CMP tS 2~ 
BEQ ERR 
AN D tS0 7 
ORA tseo 
LSR A 

;EVEN/ODD TE ST 

;TEST BIT 1, 
;xxxxxx11 IN STR INVALID 

;iooo1001 IN STR INVALID 
IMASK 3 BI TS FOR ADDRE SS MODE & 
IA DD INDE XING OFF SET 
;LSB I NTO CARRY FOR 

TA X ;LEF T/R I GHT TE ST BELOW 
LDA MOD E r X ;INDE X INTO ADDRE SS MODE TABLE 
BCS RTMOD E ;JF CARRY SET USE LSD FOR 
LSR A iPRINT FORMAT INDEX 
LSR A 
LSR A ;IF CARRY CLEAR• USE MSD 
LSR A 
AND tSF ;MASK FOR 4-B IT INDE X 
BNE GE TFMT ;$0 FOR INVALID OP CO DE S 
LD Y tS80 ; SUB ST ITUTE $80 FOR INVALID OP 
LDA tSO iSET PRINT FORMAT INDEX TO 0 
TA X 
LDA MODE 2 oX IINDE X TO PRINT FORMAT TABLE 
STA *FO RMAT ISAVE FOR ADDRE SS FIELD FORMAT 
AND t$0 3 ;ASK 2 - BIT LENGTH 0=1-BYTE 
STA *LENGTH ;1=2-BYTE, 2=3-BYTE 
TY A IOP CODE 
AND tl 8F ;MA SK IT FOR 1XXX 1010 TE ST 
TA X iSAVE IT 
TYA ;op CO DE TO 'A' AGAIN 
LDY tl03 
CPX t$ 8A SY M- PHYSIS 8!12 



317E- FO OB 
3180- 4A 
3181- 90 08 
3183- 4A 
3184- 4A 
3185- 09 20 
3187- 88 
3188- DO FA 
318A- CB 
3188- 88 
318C- DO F2 
318E- A2 03 
3190- AB 
3191- B9 5D 33 
3194- 85 ED 
3196- 89 9D 33 
3199- 85 EE 
319B- 24 EB 
319D- 10 76 
319F- A9 00 
31A1- AO 05 
31A3- 06 EE 
31A5- 26 ED 
31A7- 2A 
31A8- 88 
31A9 - DO F8 
31AB- 69 3F 
31AD- C9 3F 
31AF- DO 04 
3181- A9 2E 
3183- 85 F5 
3185- 20 B9 32 
31B8- CA 
31B9- DO E4 

31BB- Al FD 
31BD- 85 F4 

31BF- A9 20 
31C1- 20 B9 32 

31C4 - A5 F5 
31C6- FO 24 
31C8- A9 24 
31CA- 20 B9 32 
31CD- Al FO 
31CF- 48 
31DO- 20 AO 32 
31D3- 68 
31D4- 29 7F 
31D6- C9 20 
3 1D8 - 90 OF 
31DA- 48 
31DB- A9 20 
3 1DD- 20 B9 32 
31EO- A9 3B 
3 1E2- 20 B9 3~ 

31E5- 68 
31E6- 20 B9 32 
3 1E9- 4C 9A 32 

31EC- Al FO 
31EE- C9 2C 
31FO- DO 23 
3 1F2- A5 Fl 
31F4 - 85 EF 

2400 
2410 MNND X1 
2420 
2430 
2 440 MNND X2 
2 450 
2 460 
2470 
2 480 
2490 MNND X3 
2500 
2510 
2520 
2530 
2540 
2550 
2560 
2570 
2580 
2590 PRMN1 
2600 
26 10 PRMN 2 
2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 
2770 
2780 
2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2950 
2960 
2970 
2980 
2990 X.E ND 
3000 
3010 CK.BIT 
3020 
3030 
3040 
3050 

BEQ MNND X3 
LSR A 
BC C MNND X3 ;FORM INDEX INTO MN EMONIC TABLE 
LSR A 
LSR A ;1xxx 101 0 -> 00 10 1 XXX 
ORA tl20 ;xxXYYYOl -> 00 111 XXX 
DE Y ;xxxYYY 10 -> 00110XXX 
BN E MNND X2 ; xxxYY l OO -> 00 100XXX 
IN Y ;xxxxxooo -> oooxxxxx 
DEY 
BNE MNND X1 
LD X tl03 ; CHAR COUN T FOR MNEM ON I C PRINT 
TAY 
LDA MNEMLrY 
STA *LMNEM lFETCH 3-C HAR MNEMONIC 
LDA MN EMRrY llPACKED IN TWO BYTESI 
STA *RMNEM 
BIT *RUN.NU 
BPL END.NMEM 
LDA tlO O 
LD Y tl05 
ASL *RMNEM 
ROL *LMNEM 
ROL A 
DEY 
BNE PRMN2 
ADC t$3F 
CMP tl3F 
BNE =t5 
LDA t ' , 
STA *INVALID 

lSHIFT 5 BITS OF CHAR INTO 'A' 
llCLEAR CARRY> 

i AD D '?' OFFSET 

JSR A.STORE l OU TPU T A CHAR OF MN EMONI C 
DE X 
BNE PRMN1 

LDA CPCLrXJ 
STA *TEMP 

LD A tl 20 
JSR A.STORE 

LDA *INVALID 
BEQ CK .BIT 
LDA t ' I ;YESr OUTPUT AS DATA BYTE 
JSR A.STORE 
LDA IPCLrXJ 
PHA 
JS R ASC,STO RE 
PLA 
AND t17F 
CMP t l20 
BCC X,E ND 
PH A 
LDA tl 20 
JSR A.STORE 
LD A t •; 
JSR A. STORE 
PLA 
JSR A.STORE 
JMP END.LINE 

LDA <PCLrXI 
CMP tl 2C iBIT? 
BNE END.NME M 
LDA *PCH 
STA *YSAVE SYM-P HY S IS 8:13 

3 1F6- E6 FO 
31FB- DO 0 2 
3 1FA- E6 Fl 
31FC- 20 CB 32 
31FF- C6 FD 
3201- A5 EF 
3203- 85 Fl 
3205- BO OE 
3207- 38 
3208- A5 03 
32DA- E9 04 
320C- 85 D3 
320E- BO 02 
3210- C6 D4 
3212- 4C 67 31 

3060 INC *PCL 
3070 BNE =t3 
3080 INC *PCH 
3090 JSR LABEL 
3100 DEC *PCL 
3 11 0 LD A *YSAVE 
3 120 STA *PCH 
3 130 BCS END, NMEM 
3140 SEC 
3150 LDA *PGM,PTR 
3160 SBC t4 
3170 STA *PGM,PTR 
3180 BCS =+3 
3190 DEC *PGM.PTRtl 
3200 JMP ERR 
3210 

3215- A2 06 3220 END.NMEM LDX tl06 ;COUNT FOR 6 PRINT FORMAT BITS 
3217- ED 03 3230 PRADR1 CPX tl03 
32 19- DO 21 3240 BNE PRADR3 iIF X=3 THEN PRINT ADDRESS VAL 
321B- A4 EC 3250 LDY *LENGTH 
321 D- FD 1D 3260 BEQ PRADR3 ;NO PRINT IF LENGTH = 0 
32 1F- A5 EB 3270 LDA *FORMAT 
322 1- C9 EB 3280 CMP tlEB iHANDLE REL ADDRES S ING MODE 
3223- BO 47 3290 BCS RELADR ;PRINT TARGET ADDRE SS 
3225- A9 4C 3300 LDA t 'L 
3227- CO 02 3310 CPY t 2 
3229- FO 06 3320 BEQ PRADR2 
322B- 24 EB 3330 BIT *RUN.NU 
322D- 10 37 3340 BPL CK.REL 
322F- A9 24 3350 LDA t ' I 
3231- 20 B9 32 3360 PRADR2 JSR A.STORE 
3234- Bl FO 3370 BYTE2 LDA CPCLlrY 
3236- 20 AO 32 3380 JSR ABC.STORE 
3239- 88 3390 DEY iMORE S IGNIFI CANT BYTE FIRST 
323A- DO F8 3400 BNE BYTE 2 
323C- 24 EB 34 10 PRAD R3 BIT *RUN.NU 
323E - 10 1D 3420 BPL PRADR4 
3240 - A5 EB 3430 LDA *FOR MAT 
~u~=·~q~2~ec~9~(1+l~~~33+q~q9~~~~~~~C~H~P ....... t~$~0+1 SEE CORRECTION ON f'AGE 8:34 
J2i4 B0 05 3 450 BNE NZE~Q 
3246 - A9 2A 3460 LDA t '* 
3248- 2 0 B9 32 34 7 0 JSR A.STORE 
32 4B- 06 EB 3480 NZERO ASL *FORMAT ;TEST NEXT PRINT FORMAT BIT 
324D- 90 OE 3490 BCC PRADR4 iIF Or DO NT PRINT 
324F- BD 50 33 3500 LDA CHARl- lrX ; CORRESPONDI NG CHAR 
3252- 20 B9 32 3510 JSR A.STORE ;OUTPUT 1 OR 2 CHAR S 
3255- BD 56 33 3520 LDA CHAR2-lrX ;CIF CHAR FROM CHAR2 I S o . 
3258- FO 03 3530 BEQ PRADR4 ;DON'T PRI NT ITI 
325A- 20 B9 32 3540 JSR A.STORE 
325D- CA 3550 PRADR4 DEX 
325E- DO B7 3560 BNE PRADR 1 
3260- 24 EB 3570 BIT *RUN .NU 
3262- 10 35 3580 BPL RTSl 
3264- 30 34 3590 BMI END.LINE 
3266- A5 EB 3600 CK.REL LOA *FORMA T 
3268 - C9 lD 3610 CMP tllD 
326 A- DO 2D 3620 BNE RTS1 
326C- Bl FD 3 630 RELADR LDA IPCLlrY 
326E- 20 BE 32 3640 JSR PCADJ2 iPCLrH t DI SPL t 1 TO ' A'r 'Y' 
3271- AA 3650 TAX 
3272- EB 3660 
3273- DO 01 3670 
3275- CB 3680 
3276- 98 3690 PRNTYX 
3277- 48 3700 PRNTAX 
3278- A9 4C 3710 

INX 
BNE PRNTYX 
INY 
TYA 
PHA 
LDA t 'L 

tl TO •x• , • y • 

SY M-PHYS IS 8:14 



3~'7A·- 20 B9 32 
327D·-· 613 
327E ·- 20 AO 3" 
3281-- BA 
3282-- 20 AO 32 
:l:!B5·- 24 EB 
:·i:'B7-·· 10 10 
32B'l-- 30 OF 
32BB·- A5 EC 
:l:!El[I -- 38 
3 :!BE:-- A4 F:I. 
32'10- AA 
3291··· 10 01 
3293-- BB 
32'14··- 6~i FO 
:> :~96-· 90 01 
32'Jll···· CB 
32'1'1-· 60 

3 29 A - A9 AO 
329C - 20 B9 32 
32'1F ··· 60 

32AO·-· OB 
32A:I.·- 2 4 EB 
3 2A3 - 10 15 
32A:> -- 48 
32A6- 4A 
32A7 -- 4A 
32AB·-· ·1A 
:·l2fi'1 ·- 4A 
3 :! AA ·- 20 09 133 
32AD-- 20 B9 :32 
32BO·- 68 
:l2B1- 20 09 B:l 
32B4-- 20 [<9 32 
32B7·- 28 
32Bll -· 60 

32B9- Of3 
3;>BA- B4 EF 
32BC ··- AO 0 0 
:l2BE -· 9 1. D3 
3:!CO - ll3 
3 2C1- E6 D3 
3:!C3-· DO 02 
:l2C~3-- E6 D4 
:l2C7- 28 
32 C8·-· A4 El" 
32C:A· · 60 

32CB -· AD 04 01 
: i :.~ CE - [l~j F2 
3 2DO -· M1 05 01 
3::>D3 - B:'.i F 3 

3 [l~i -· AO 0 1 
3 D7- 2C 
3 DB·- AO 03 
3 DA -- E6 F 2 
3 DC -- DO 02 
3 DE ·- E6 F3 

3720 
3730 
3740 
3750 F' f~ NT X 

376 0 
3770 
3 7B O 
3 790 
380 0 PCAD .J 
31310 
3f320 F' CAD.J2 
:lf33 0 
313 40 
:rn50 
31360 F'C ADJ 3 
3B7 0 
:313130 
31390 RTS1 
3900 
~WlO END.LI NE 
3920 
3'?3 0 
3940 
395 0 ASC . STO RE 
3960 
:.1 9 70 
39130 
3990 
4000 
4010 
4020 
40 30 
4040 
4 050 
4060 
40 70 
40130 
40'10 
41.00 
4 1 10 A . STORE 
4 120 
4130 
4 140 
4 1. ~jO 

4160 
4 1 70 
41BO 
4 1 90 F' l3. RTN 
4200 
4no 

JSR A. STORE 
PL. A 
JSR ASC, STOR E 
TXA iAND RETURN 
J SR ASC. ~i TORE 
BIT *RUN.NU 
BF' L RTSl 
BMI END . LINE 

iPRINT TR GT ADD S OF BRANCH 

L.D A * L ENGTH i O= l -BY TE1 1=2-BY TE 1 2=3-BYTE 
SEC 
L. DY * PCH 
TA X iTEST [II SP L S I GN <F OR REL 
BPL PCAD J3 ;BRANCH > . EXT END NEG 
DEY ;BY DECRE MENT I NG PC H 
ADC * f'C L. 
BCC RTS l iPC:L.tL ENGT H I OR DI SPL.1 tl TO ' A ' 
INY ; C~1RRY IN TD 'Y' I PCH I 
RTS 

L DA t SAO iMARK EOL 
JSR A.S TORE 
RTS 

PHP 
BI T * RUN . NU 
BF' L A . STDREtl 
PHA 
L fiR A 
L.S f;: A 
LS R A 
LSR A 
JSR NIBASC 
,JSR A, STORE 
F'L. A 
JSR NIBASC 
,JSf( A, STD Fff 
PLP 
ins 

F'H F' 
STY *YS AVE 
LDY t O 
STA CPGM.F'TF:l ,y 
cu; 
INC H ·GM.F·rn 
em: PG. RTN 
INC * PGM.f' TRt1 
F'LF' 
LDY *YSAVE 
RTS 

42 2 0 
42 30 
4 2 40 

SUBRO UT INE LABEL1 RE TURNS CAR RY CLE AR IF MATC H 

4250 LA BEL. 

4 2 60 
4 270 
4280 NXT . U <L. 
42 9 0 NXT .C HR 
4 300 
4 3 10 

SA CLBL..LO W LBL .ID X) 

L. DY tl iSKIF' " L" 
• BY S2C 
L.DY J 3 iSK I P 2 ND PA RT OF ADDR & "L" 
INC *Lf<L . !D X 
BNE NU , INC 
I NC *LB L. .IDX t l SYM - PHY SI S s: t 5 

32EO-- 88 
3 2E 1 .. - DO F 7 
:·i 2E:~ .. - A '.'.. Fl 
32E:5·- Dt F 2 
32 E7·-· DO 09 
J2E9-- CB 
32EA - A5 F O 
:l2EC -- Dl F2 
32EE-- no 02 
32FO - lB 
3 2f' l -- 60 
:·;2F::~- A ~3 F2 
:·~2F 4- C~5 ri ::; 
32F6-- '10 EO 
32Fl3·- A5 F :.I 
32F A-· C'i D6 
32F C·-· '10 DA 
32FE-· /,O 

32F F ··- 4 0 (}') 45 
3302- 03 DO OB 
330'.3-- 40 0'? 30 

:BOil-- 22 4 ~i 33 
330B··- no OB 40 
:BO E ... 0'1 4 0 02 
331. l ···· 4~) 

;B l ::.>-·- 33 DO 013 
:;:1 1:0;- 4 0 O'J 40 
33lB ... 02 4 ~i B3 
33 :1.1<- no 
331.C ··· Oil 40 09 
:l3 l F·- 0 0 22 44 
:l322·- 33 DO BC 
:5325·- 44 
:l326-- 00 1 1 22 
3329·- 44 :i:i [I () 

3321>· BC 4 4 'JA 
332 F -- :L O 
3330 -- 22 44 :33 
3333·- no 08 40 
3336··~ 09 1 () 22 
3:l3'1-- 44 
33 :3 A-- 33 DO OB 
333 [1 ·- 40 09 6'") 

3340-·· 13 /ll A9 
:l34 3 -· 00 
:B44-- 2 :1. 
3:l4~j-· 0 1 
:l346-· 02 
3347 ... 00 
3::1413··- 130 
:B49- '.'i 9 
334A-.. 4D 
334 B-- l :L 
33 4 C -· l2 
:B4 D·- 06 
33 4 E·-· 4A 
:l:l4F·-· o~; 

:i:> ~:iO-· lD 
33'.> 1 -· 2C 29 2C 

4320 NO . INC 
4330 
4340 
4350 
4360 
4 370 
4 3BO 
4 :390 
4400 
44 :LO 
44:•0 
4 430 CK. EN D 
4 440 
4450 
4460 
4470 
44130 
4 490 
4500 
4~;10 

4520 
4 ~j 3 0 MODE 

4540 
4 5~j0 

4 ~j60 

4~; 7 0 

45130 

4 59 0 

4 60 0 

4610 

4620 

4630 
4640 
4 0. 50 MODE 2 
4660 
4670 
46BO 
4690 
4 7 00 
4 7 10 
4 72 0 
4 7 30 
4 7 40 
4 7 50 
4 76 0 
4 770 
4 7 80 
4 7 90 CHARl 

[I EY 
BNE NXT, CHR 
LD A * PCH 
C: MF' I LBL..ID Xl 1Y 
BN E CK.END 
IN Y 
L. Di'1 Jl<F'C L 
CMP ( L.BL. I DX l , Y 
BN E CK .END 
CL. C ;LA BEL MAT CH FOUND 
l~ T S 

LDA *L.BL.. rnx 
CM P * L BL. F"fR 
BCC NXT.L.B L. i ACC HEM FU R BR 
LDA *L.BL. , ID Xtl 
CMF' *L BL..F'TR+l 
BCC NXT. LE< L 
RT S ;CARRY SET FOR RETU RN WITH OUT MATCH 

THE TABLE S F OL.LOW ---

. BY S40 S02 S45 $0 3 SD O $08 S4 0 $09 $ 3 0 

XXXXXXZO INSTRUCTION S 
.BY 1 22 1 45 133 sno 1 013 s 4 o 109 s40 so2 S45 

Z=01 LE F T HALF BYT E 
Z= l 1 RI GHT HAL F BY TE 

. BY $ 33 $ DO SOB $ 4 0 $09 $4 0 $ 02 $ 45 $B3 $DO 

. BY SOB $4 0 $09 $0 0 $ 22 $ 44 $33 SDO SBC $44 

,B Y $ 00 $11 $ 22 144 $ 33 $[1 0 SBC S4 4 S9 A $10 

.BY 1 22 $ 4 4 $33 $DO SOB $4 0 $ 09 Sl O $ 22 $4 4 

.BY $33 SDO SOB $4 0 $09 $ 62 

YYXXXZO l INSTRUCT I ON S 
. BY $13 $7B $A 9 
. BY $ 00 iERR 
,B Y 12 1 iIMM 
. BY $0 1 iZ - PAG 
, BY $0 2 
. BY $00 
.B Y $BO 
. BY $59 
.BY $ 4 1:1 
. BY $11 
, BY $ 1 2 
. BY 106 
. BY $4 A 
.BY $05 
. BY $1[1 

; AE<S 
;IMPL 
i ACC 
; IZ-·PA G1X ) 
; < Z·-· PA Gl , Y 
; Z·- F' AG, X 
; Ae s , x 
;ABG, Y 
ilABSl 
; Z-· F'AG, Y 
iREL. 

. BY $2C $29 S2C $ 23 $213 $4 1 SYM - PH YS I S 13:16 



3354- 23 2B 41 
3357- 59 00 5B 
335A- 00 00 00 

335D- 1C BA 1C 
3360- 23 5D BB 
3363- lB Al 9D 
3366- BA ID 23 
3369- 9D BB 1D 
336C- Al 00 29 
336F- 19 
3370- AE 69 AB 
3373- 19 23 2 4 
3376- 53 l B 23 
3379- 24 53 19 
337C- Al 00 

337E- 1A 5B 5B 
33B1- A5 69 24 
33B4- 24 

33B5- AE AE AB 
33B8- AD 29 00 
3388- 7C 00 

3380- 15 9C 6D 
3390- 9C A5 69 
3393- 29 53 

3395- B4 13 34 
3398- 11 A5 69 
339B- 23 AO 

339D- DB 62 5A 
33AO- 4B 26 6? 
33A3- 94 BB 
33A5- 54 44 CB 
33A8- 54 6B 44 
33AB- EB 94 F4 
33AE- 84 
33AF- 08 84 74 
33B2- B4 28 6E 
3385- 74 F4 CC 
33BB- 4A 

4800 CHAR2 

4810 ; 
4820 MNEML 

4830 

4840 

4850 

4860 
4B 70 

4880 
4890 

4900 
4910 

4920 
4930 

4940 
495 0 MNEMR 

49 60 

4970 

3389- 72 F2 A4 4980 
33BC- BA 

33BD- F4 AA A2 
33CO- A2 74 74 
33C3- 74 72 

33C5- 44 68 B2 
33C8- 32 B2 F4 
33CB- 22 F4 

33CD- IA lA 26 
33DO - 26 72 72 
33D3- 88 CB 

33D5- C4 CA 26 
33D8- 4B 44 44 
33DB- A2 CB 

33DD- OD OA 53 
33EO- 54 41 52 
33E3- 54 20 41 

49 90 
5000 

5010 
5020 

5030 
5040 

5050 
5060 

5070 
5080 MESS1 

.B Y 159 $00 158 $00 SOO $00 

XXXXXOOO INSTRUCTIONS 
.BY SlC $8A Sl C $2 3 S5D SBB SlB SA1 S9D 

. BY SBA Sl D $2 3 $9D $8B SID $Al $00 $29 $19 

,BY SAE $69 $A 8 $19 1 23 $24 $5 3 $1B $23 

.BY $24 S53 $1 9 $Al $00 

XXX YYI OO INSTRUCTIONS 
.BY SlA $5 B $5B $A5 $69 $24 $24 

XXX1010 INSTRUCTIONS 
.BY SAE SAE SA S SAD $29 $0 0 $7C $00 

XXX YYYIO INSTRUC TI ONS 
,BY $15 $9C $60 $9C $A 5 $69 $29 $53 

XXXYYOl INSTRUCTIONS 
.B Y 184 $13 $34 $1 1 $A5 $69 $23 SAO 

XXXXXOOO INSTRUCTION S 
.BY SD8 $62 $5A $48 $26 $62 $94 $88 

,BY $54 $44 $CB $54 $68 $44 $EB $94 SF4 $84 

.BY $08 $84 $74 $B4 $28 $6 E $74 $F4 sec $4A 

.BY $72 $F2 $A4 SBA 

XXXYYIOO IN STR UCTION S 
.BY $F4 SAA SA2 SA2 $74 1 74 $74 172 

1XXX101 0 INSTRUCTIONS 
.BY $44 $68 $B2 $32 SB 2 SF4 $22 SF4 

XXXYYYIO INSTRUCTIONS 
.BY SlA $IA $26 $ 26 172 $72 $BB $CB 

XXXYYYOl INSTRUCTION S 
.BY $C4 SCA $26 $48 $44 $4 4 $A 2 $C8 

,BY SOD SOA 'START ADDRE SS ~ s · $ 00 

SY M-P HYSIS B! 17 

33E6- 44 44 52 
33E9- 45 53 53 
33EC- 2 0 3D 24 
33EF- 00 
33FO- OD OA 45 5090 MESS2 
33F3- 4E 44 20 
33F6- 41 44 44 
33F9- 52 45 53 
33FC- 53 20 3D 
33FF- 24 00 
3401- OD OA 44 5100 MESS3 
3404- 49 53 41 
3407- 53 53 45 
340A- 40 42 4C 
3 40D - 45 2C 20 
3410- 4C 41 42 
3 41 3- 45 4C 53 
3416- 20 46 49 
3419- 52 53 54 
341C- OD OA 4F 5110 
34 1F - 52 20 52 
3422- 45 5 4 55 
3425- 52 4E 20 
3428- 54 4F 20 
342B- 52 41 45 
J42E- 20 28 44 
3431- 2C 4C 20 
3434- 4F 52 20 
3437- 52 29 3F 
3 43A - 00 
343B - OD OA 50 5120 MESS4 
343E- 41 53 53 
3441- 20 32 00 

3444- 20 B6 BB 
3447- AD 53 A6 
344A- 09 80 
344C- BD 53 A6 
344F- 60 

5130 
5 140 TOGGLE 
5150 
5160 
5 170 
51BO z.sTORE 
5190 
5200 

USE OF THE DI SASS EMBLER <DISJ 

.BY SOD $0A ' END ADDRESS =$ ' $00 

.BY SOD $0A ' DI SASSE MBLE• LABELS FIRST ' 

.BY SOD SOA ' OR RETURN TO RAE CD1L OR RJ ?' $00 

.BY SOD SOA ' PASS 2' $00 

JSR ACCE SS 
LDA TECHO 
ORA tSBO 
STA TECHO 
RTS 

.EN 

;ECHO CONTROL 

With RAE 1 asse mble DIS a t anw aPProPriate address. saw SXXX X1 and s tore 
t he obJect code on mass storage for future use. 

When wou wish to use DIS1 enter its obJect 
Enter RAE at its cold s tart CSBOO Ol 1 
Parameters to meet ~our needs (ffiore on this 
be disassembled should a lso be in RAM1 or 
on MON1 BAS1 or RAE• 

code froffi ffiass stora~e. 

and modifw the default SEt 
below). The obJect code to 
in ROM, if wou wa nt to work 

Next enter RUN SXXXX1 and when DIS gives wou wour choice of entering D, 
L1 or R• enter L to get the Label File set UP• When Prompted to enter 
the starting and ending address of the file to be di sassembled, ENTER 
ONLY FOUR HEX DIGITS AND DO NOT HIT RETURN. If wou enter anw digits in 
error there is no ~a~ to erase. You ~ust abort and begin agai n. For 
this fir s t Passi enter the address limits of the obJect code1 and DI S 
will build UP the complete Label File. 

For PASS 2 wo u are onc e again asked for starti ng and ending addresses . 
You maw enter partial ranges for the obJect code1 dePending on how 
large a block is available for the 'source code' to be generated b w 
DIS. You will soon get the knack of how much source code area should 
be a llocated for e ac h lK or 4K block of obJect code. SYM-PHYSIS 8:18 



The f ollow i n g examp l e• in whi c h DI S is 
wi l l illustra t e the disassembler's u s e 

as k e d to di s a ssemble itself, 
( a 2 4K system i s as s umed): 

The o b Ject co d e is loca ted a t $3000-$344F• so when RAE i s entered, S ET 
$0200 $ 2FFD $ 3500 $3FFD• to a llow Plent w of r o om for the s ource code 
withou t ' clobbe ring ' the obJe c t code. Then e nte r RUN $3000 to ca ll 
DI S. For this exa mple e nter 3000 a nd 344F (f o r both Pa s ses ) when the 
l i mi ts a r e r e auested . REMEMBER - NO CDMMASr CARRIAGE RETURNSr OR 
ERROR S PERMI TTE D. 

When RAE's ~ · Pr o mpt re a ppears' tYP e PRint <e r )· to s ee th e s ource cod e 
l is t i na. Yo u wo uld need a dd onlw a . BA $ xxxx a t th e be g inning , a nd a 
.EN at t he e n d' t o be a bl e to ASsembl e YOlJr P rogr a m, i f there we re f)O 
exte rn a l r ef e r e nces <i ncluding p a g e s 0 a nd 1), Since there are, YOU 
need onlY replace the ' L ' for the s e l abel s with a ' $ ' , or Li se . DE 
Pseudo-o ps. The l at t e r is Prefer a bl e , si nc e •n1e a nin ~ fu1• label s , or 
mnemoni cs may th e n be s ub s titL1ted more e asi ly. 

Now YO U a r'e P repare d to s tu d~, commen~, e nh a nce, 
EP RO M or wh a t eve r wou wi s h to do with the pro g r a m. 

mod if ~ , 

A Pa r tial li s tinS o f DI S's out p ut of DI S f o ll o ws' so th a t ~ou may s e e 
t1ow i t handl es Potent ia l • problem• areas . No te th e ' ; ' l i ne foll o wins 
l~TS and J MP ins truction s ; the s e a re to fl as p o ss ible t a bl es . No te h o w 
t h e .BY's a r e u sed to ind i c a te non - opcode s • a nd how th e ASCI I va lue s 
i~re ~iven as •c omn1 e nt s 1 to a id in loc a tin s emb e dded te x t . Note th a t 
there a r e s t ill a few areas where DI S s h ows th a t Your br a inpower is 
s ti l l needed occas ion a ll y b y SYM. But wh a t a Perfect SYM - bios i s ! 

0100 
0105 
01 1 0 
0 115 
0 120 
0 125 
0130 
0 136 
0210 
02 15 
0220 
0225 
0230 
0235 
0240 
024 1 
2070 
2075 
2080 
2085 
20 90 
2095 
2 100 
2 105 
2 1 10 
2 1 15 
2 1 20 
21 25 
2130 
2 135 
2 140 
21 4 5 
2 150 

L300B 

; Lines 

L3032 
; 
L3035 
L3037 

; Li nes 

L32F F 

PARTIAL DI SASSEMBLY OF DI S BY DIS 

JSR L3 444 
LDA tl OO 
STA *SEB 
STA *SF5 
LD X t l1 2 
LO A IE5 , X 
STA L3 45o . x 

135 to 2 05 dele ted 
STY * SE5 
BNE L3046 
JMP L3 0D E 

LO X t$00 
LOA L34 3B, X 
BEO L30 4 2 

2 45 t o 20 65 del e te d 
BCC L32 0 8 
RT S 

RTI 
.BY 1 02 
,BY $ 45 ;E 
• BY $ 03 
• BY $ DO ; p 
.BY $08 
.BY $4 0 ;@ 
.BY $0 9 
,BY $ 3 0 ;o 
.BY $ 22 ;• 
.BY 145 IE 
.BY $3 3 ;3 
,BY SDO ;p 
. BY $0 8 

21 5 5 
21 6 0 
2 165 
2 166 
3290 
329 5 
330 0 
3 305 
3310 
33 1 5 
3320 
3325 
3330 
3335 
3336 
3525 
3530 
3535 
35 4 0 
354 5 
3550 
3555 
3560 
3565 
3570 
3575 
3580 
3 585 
3 5 9 0 
3 595 
3600 
3 6 05 
36 10 

L33 0D 

; Lin e s 
L3 401 

L3 4 3 B 

L3 44 4 

RTI 
ORA t$40 
. BY $ 02 

21 7 0 3 2 8 5 d e l e t e d 
ORA L440A 
EOR f$ 5 3 
EO R 1153, Xl 
. BY 153 ;s 
• BY $4 5 ;E 
. BY S4D ;M 
. BY $4 2 ;B 
• BY $4 C ;L 
.BY $4 5 ;E 
. BY S 2 C ;, 

3340 3 520 delet e d 
, BY $4F 10 
.B Y $5 2 ;R 
.B Y $ 20 
.BY $5 2 ;R 
. BY $2 9 il 
. BY $ 3 F ;• 
. BY $00 
ORA L500A 
EOR CS53,Xl 
t BY $ 53 ; s 
.BY 1 2 0 
.B Y 132 12 
. BY $00 
J SR L8B 8 6 
LDA LA 653 
ORA f$8 0 
S TA LA 6 53 
RTS 
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s ubmitted b w Ma t t Wil s on. who s e a ddress is in the Program listing, He 
i~ l s o sent a lon g a cop~ of an overla ~ he Places on the keypad to assist 
in det e rminin s the Proper numeric c ode s to use witH each letter or 
s ~r mbol . Not e th a t thi s Program SUPPorts lower ca s e, al.so. 

SYM PRINTER GRAPHICS 

,.Ja ck Gier~ic h as s ent 
l JS a number of 
Pros rams f o r 
Vi s ible Memor y 

S raP hii=s 
the S YM 
s~s tern, 

t o dr a w :including one 
·the fi s ure s hown h e r e . 
.Jack i s one- up o n u s i r1 
ti avin s a gr a Phi c Prin 
ter . The o ri ~i nal of 
the fi~ure was c o p ied 
fr o m the Vi s ibl e Memor y 
b it im aa e with the 
P a per Ti mer 44 5 with 
g r aP h i c s o p ti o n . 1·0 
c1uote Jack di rec tl ~ , 

"1.his Printer ( o r o ne 

like it) i s an e xceller1t a ddition t o 
includes Ml"U's Vi s ible Meffior ~ . I ' ll a l s o 
s o I ' ll be a ble to do a con1P a ri s ion. 1 

the 'Pe rfect' 
be tr y in g MPI 's 

s ~stem~ which 
BBG P rint e r 

WILL THERE BE A VOLUME 39 

We know of no comPuter n e ws l e tters which have survived Past their third 
~e E1r as orisin a l l ~ c onceived. Eri c Rehnke 's KIM - 1/6502 User Notes 
<la t er T'e named 6 50 2 lJ s er Note s ), a biruonthl~, ma de it onl~ throush 
No . 17 , ~9 r1d th a t is s tJe was man~, m a n ~ n1or1tti s l a te~ All s ub s cribers 
rece ived 1:0Pies o f the fir s t is s ue of the new masaz ine COMPUTE. ir1 lieu 
<J f the neve r i ss u e d No . 18. COMPlJTE. it s elf, is a ctuall s the successor 
to th e "l at e w Pe t Ga z e tte. VIPER, for the RCA VIP, con1Pleted or1lY two 
v o1.umes1 and onl ~ a fter a Ions interva l did Vol. 3 besin to a ppear , 
under a new e dit o t· • 

Don a ld Clemr ed i tor o f The TARGET, a n AIM65 new s letter. a Pololizes 
tt1 e s ever a l nron th del a ~ of the ffiOSt recent i s sue of th e bimontl1l~ • 
cJur s elves h a d t o Prepare a doL1ble i ss ue l as t Ye a r to fill a ~a p, 

c~ u t d o wn from a b imonthl~ to a uuarterl ~ , to ffi a k.e the Pain not 
ir)tens e 1 Jus t l ess freouent. On the other h a nd, MICRO 
!: OMPUTE. went fr o 1h bimonthlies to monthlie s dt1rins the Past Ye a r. 

for 
We 

a rid 
le s s 

and 

.J ~J s t wh a t is tt1e 'Vi a bilit~ Fa ctor'? It wotJld appear to be a Pa id, not 
nvolunt e er•y mul t i -- p e rson s t a ff, whi c h obvious! ~ me a n s revenue other 
th a n fr<Jm s ub sc r iPti on s~ s uc~1 as a dv e rti s ins, s oftware ' h a 1·dwa r e, otl1er 
Publicati o ns, etc . We woul d n e ver h a ve ~one into the s econd Ye a r, f1ad 
ther e not b e en t he Potenti a l of h a rdware /so ftw a re sa le s to Pa w for 
.Je a n' s time • 
<JT' ders • 

She now h a s two Pa rt - time en1 P lo~ee s to help in filling 

On the e ditori a l s ider howe v e r . we have h a d no help until now. The 
P hc>r)e c a ll s ke ep lJ S so bus y that we c a 1·1not P os s ibl ~ keep UP witl1 the 
<=or· re sP onde nce, i ncltJdinS written reaL1 e st s for urgent hel P + 

·rhe di s k e tte s, casset t e s , and hard COPY m a nl1 s cri~t s cont a ir1in S item s 
·for Public a tion an d / o r 1;a le a re b ac k - lossins. l ' l1e s e include Caffi Pbell's 
' SARGON II for t he SYM'r Vrti s' 'Tinw Pilot for SYM', Holt ' s 'TECO for 
f; YM·- to li s t J u s t a few e :<a n1 Pl e s . There is f a r more Qu a lit y s oftware 
ALMOST AVAILABLE f o r the SYM then we would ever have thou ght Possi ble a 
wea r a a o. SYM-PHYSIS 8:20 



Publishing ur1tested Pro ~ r a ms, however, or ma rk e tin s ur1d e bussed1 
1Jndocumented, S (Jf tw a re would iffimedi a tel ~ release a flood of lette r s and 
Phone c a ll s full of wr a th a nd aues t i ons . F a r b e tter to Pol is h the 
items fir s t, a nd ~e t letters and ca ll s full of tha nk s a nd P rai s e. 
:[ncidentally , th a nk s for all o f the ego - buil di r1 S l e tt e r s ; we have 
r e cej.ved onl y 011 e c riti ca l letter s inc e we started, arid wh e n we Pointed 
out tf1at the writer h a d somel1ow for s otten to re a d the inst ru c ti ons, he 
w1· cJte a ve1·~ nice a Polos~. 

Ne x t ~ e ar we will be tr a v e lir1 S n1u ch o f the t i me~ tt1 a nk s t o a sa bb a tica l 
l eave, a nd l1 a v e wonder e d how o r ever1 wheth e1· to continue wi th Vo lum e 3 F 
but tha t P robl e m i s bein g r eso lved. Denny Ha ll h as j o ir1ed l lS as an 
ass o c iate editclr with thi ~ i ss ~J e. He i s a Psschol os i st b y t ra ir·1ir1 s , 
bou ~ ht a n AP Ple to le a rn on, a nd is a r1 ut h e r mi g r a rrt i n to th e c om p ut e r 
field for ecor1cJn1 ic r easons. He i s buildins LI P spee d o n th e SY M ver~ 
aui c kl~, will h a ndl e a ll co rr e spo nde nce a rrd lett e r s f o r h el p, a n d will 
rev i ew a nd edit a ll so ftw a re s ubmi ssioris. 

~~e will be Pre Pa rin s a •svM-1 l.Js e1·'s Manu a 1• , whicl1 wil l b e de s i g ned to 
t1elP r1ew owr1er s wit l1 no Previous e l ec t ron i cs b ac k s r o und to se t the n1o s t 
·from their S YM s . 'Thi s manu a l wi l l ma k e the S YM a mu c h mo r e approP r ia t e 
ent1·~ - l eve l s y s t e m f or· a mu1=h bro a der c l ass of Pot e nt ial u s er s , a n d 
will hel p s ell ffi OT' e SY Ms ,ar1d ~e t n1 or e s oftw a re de ve lo Pme rrt ~oi n ~, a nd 
!5 0 on a nd o n . We f ee l th a t r1 e ithe r Comm odore <KIM>, nor S~ n er t e k CS YM> 
ever re a lized th e Poter1ti a l of tl1is v a s t ru a rket . Wh i l e Co mn1 o do r e i s 
s oina a ft er o n e s e s ment of the edu cati on a l ma rke t with PET, we fe e l 
t h a t S YM ea rl a l s o fill the l1ardw a r e ses merr t of th e e du ca t io n al mar k.et . 
We int e nd t o Pu rsu e thi s i3 re a fur t her. 

Wit!1 De nn y ab (J a rd we ca n f~.1lfill 
forward to a Volum e 3 , a nd 
Public a tion. 

SOME COMMENT S FROM DAVE KEMP 

s om e o f 
Pe rh aps 

th e abov e obJec ti v e s, look 
e v e n 

Her e a re s ome e xtracts from a letter from Dav e which ~ ou maw find of 
irrt e rest : 

Dear Lux , 
I e nj oyed Hugh Campbe l l' s letter in i ssue 5/6 . The November or 

December i ss ue o f Sof ta l k (an App l e magaz ine) had a good art ic le on 
progr am. prote~t i on wh ic h said ,_ in effect , that • to some peop l e , 
pr ot ecting a piece of so ft ware with ant i-copying code is I ike wav ing a 
r ed fl ag in front o f a bul l.' I couldn ' t agree more . I r nre ly 
act ua lly use commerc ial software but copying i t i s loads of fun -
t here is not h ing more sat i sfy i ng th an o ut wi tting a fel 10>1 programmer. 

A whi le bac k you asked in what format softwnre shou ld be 
pu b I i shed i n SYM- phys i s . Of the three possible format s - hex dump , 
d i sassemb ly , and commented source, - the disassembly is the worst . It 
t akes up lot s o f s pace on the page but contains no more information 
than a hex dump. I wish you would publ ish the software you no1< 
d istri bu t e on cassette in hex format and let us reader s typo it in and 
do o ur own disassembly . You co u ld sti I I offer cassettes for those who 
don 't I ike to type , but I susµect ·rriat your copying work load wo ul d 
drop cons iderab ly. 

Regards, 

.CCf/!/f_ 
David P . Kemp 
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'FAIL- SAFEING' THE VIAS ON RESET 

I n a ve rw bri e f note. Philip Kohl t a uaht us two verY i ~ Portant facts 
about the SYM, one involving the u s e of the VIA s , the other concernin g 
BASIC. We' ll expand on both of hi s le ssons in this issue. Both were 
based on hi s s tudw of the Gi e rY i c EPROM Proara mmer desc r ibed in Issue 
No. ~i / 6 

"The sPe<=s for th e 65 22 Point out th a t RE SET set s mo s t inte r n a l r es i s ter s 
to zer o , a nd s et s b o th the A a nd 8 Po r ts to the INPUT s t a t e . Thi s i s 
!i llPPo s ed t o e n s ure that n o sp uriou s o utput s are g e ner a ted, me a nir1 S no 
ot1tPut s not unde r c omputer control. So wh Y do the rel ay s in J a ck' s PROM 
Burner r eset to the clos ed condition, aPP l~ins +5 v, a nd +2 5 V to the 
f~ F'ROM s o c ket, a n obviou s l ~ •ri sk ~· co n d ition? On e s l1ould not in s e r t a 
<:hi P with Powe r - on, nor s hould o ne leave a n EPROM s itt i ng around 
indefinit e l y with a n unnec es sa r ~ t 2 5 V aP Pl i ed. 

The an s we r is ob v iou s on c e ~ ou fi Su r e o ut the re as on for· the FF ' s wher1 
wou enter a .v ABDO a fter RE SET. Yo u Be t the foll owi n B! 

ASOO FF FF 0 0 0 0 xx yy FF rr. zz 

The OO 's indi ca t e that the Po rt s a r e s et a s inPut s . a ll ri a ht• but th e 
1 =~F' s at $A800 a nd $A801 indi ca te th a t a ll ones a re beinS ir1Put . 
uFlo a tins • in p ut line s tend hi s h, s i s n a ling one s . These flo atin~ in Put 
:Line s Soins t <J th e rel a y - dr i vins 7 404 from 3PB3 a nd 3 PB4 are t r eat ed a s 
if they wer e h is h o utp ut s , a nd the r e l a~s c lo s e. 

The solut i on i s t o 'un f l oa t' the line s to a low s t a te. thu s allowing the 
rel a~ s t o •fl oa t • oPen. Phil sussests a 1 K re s istor to ~ r our1d a t e a ch 
of the 74 04 i n p uts. Ver y s irnPle, eh ? ( a s n1an Y of our Ca n a d ia 11 friends 
would e }:PT'ess i t ! > . Wi t h a non-i n ve rtin g buffer thi s Problen1 would riot 
occ•Jr , but i t s till mi s ht b e safe r t o ac tl1 a ll~ tie th e l i n e hi g h, r a ttle r 
·th ~i n to d epen d on t he up- floa t. 

We rec o ffirn e nd i n s t a ll i n s a b ac k biased di od e across eac h r e l a~ c oil to 
~; hunt th e c ur re n t whi c h t he coi l induc t a n ce k eeps flow i r1 S af t er 
s witch-o ff b ac k into it se lf unt i l it P e a cefu l!~ d ecays. 

1 : ~1 ·lil a l s o r ep l aced th e 2 5 V r ela!J d r ive n 
CM a~ ne c r af t W1 72 DI P - j , or eaui valent ) . 
<AA - 5) t o tl1 e norm a ll Y c l ose d co n tact a n d 
1~C)rm a ll ~ op en contac t. 

b ~ 3PB 5 wi th a SPltT ty p e 
He c o nnected the 2C B2 si~ n a l 

the +2 5 v S U PP l ~ t o tl1 e 

/·le indi ca t e d a l so how to n1 o dif ~ th e circuit to ha nd le 2732's, b s u s in ~ 
3PB3 t<J ca rr ~ th e All sign a l to P i n 2 1 , a nd us in s 3 PB4 a 11d 3P B5 to dr ive 
·the tw o r e l ays. Th e re u ui re d softwa r e c l1 a n s e s s h o ul d b e ob vi ous, <J f ) 

!5 tlJdY ir1 ~ th e P r0 S r a 1n . 

SPEEDING UP BA S I C PROGRAM S 

1 : ~t1:il l<ohl r e por t s th a t it t a k es Jack G i e r ~ i c's EP RO M Bu r n e r Pr ogra m s om e 
()4m 26s t o P roSra rn a co mP l e t e 2716 (so me h o w it a lw a~s see ms s o m~i c h 

lori ~H2r at o u r Pl ac e! ). The actual •bu rnin s • tim e is 0 1m40s <n o 111i r1a l ) . 
·rt1lJ S the BASIC • overhead • tin1 e is 02 m46 s . B ~ rep l a cing th e co r1 sta nt s 
witJ1in t h e P r o S r a m wit h P r ed e fined var i a bl es Cwhic l1 n eed be co mp ut ed 
onlY C)1-1ce), h e red uce d t h e t otal rl1nr1ir1S tin1e to 03 n1 26s; th e ove rl1 ead 
time i s r1 o w o nl ~ 01 m4 6s , a l a r ge Pe rcentage re du i=ti o n . 

(Jne minute see ms l i~. e a l o ri s , l on~ , t im e wh e n bl1r r1in s a n EP RO M, s in ce 
·~he1· e i s a b so lu te l ~ n o sisn o f a r1 s actiar1' exc e P t fo r t /1e f l as h i r · 1 ~ red 
l .. ED we i r1sta l led to wa rn u s of Power-o n . Th e savins 1s not o nl ~ in 
·tin1e , b1_1t if) th e a nxiet~ a ri d uncertaint~ o f w ai t 1ns ~ waitins, wa it 
:ir1s. . ..... So, before we b ur n o u r ne x t EPROM, we' l l fi r st burn o ut i~ ll 
cJl.tT' (: onstants! We can then save TWO n1ir1ut es wher1 we s tart bu1·nin s 
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ON .CT AND THE USE OF THE DI SK VECT ORS 

RAE-1 ha s three ' un docu ru e nted' co ruru a nds inte nded f or di s k s Yste ru 
linkage. If ~ou have r10 di s ks YOU m a~ use th e m for ot he r Purposes . As 
a matter o f fact, t o correct a 'bus • in RAE whi c h does n o t Pe1· mi t .c: T to 
work as it should (see secti on 10 . 0 of the Refe rence Manual ) on e o f t h e 
disk vectors ( associated wi t h LOad) is used to vec tor t o a Pa t c h . 

The 'fix' consis t s of s e tti ns the cassette/d i sk f l as a t SEE to 0 1 It o 
indicate disk>• which vectors the P ro s r a ru t h ro ush t he DISC.I N ve c tor a t 
SF61$F7 to the Patch and t h en bac k to RAE 's casset t e i nPut Prosraru. The 
Purpose of t he patch is to fo rce t he r eadins of t h e prosr·ams on the cas
sette in seauence no matter wh at t h e I D maY be. Th e Patc h may n o t be 
needed Chave not verified thi s> if the l ast PUt or GEt left a 00 I D a t 
$0100, If the pa t ch is Present GEt will al ways r ead t he n ex t fi l e on 
the-~ cassettt?. 

If YOU have the th i rd Print ing of t he ru a nual the Patc h as P r e s e n t e d ru aY 
be in the middle of Yo ur s o u rc e code if you c h a nse SEt. Use t he 
followi n g instead: 

Set IEE to 01 
Set $F6,$F7 to AO 00 
Set $AO-$A7 to A? 00 BD 10 0 1 4C 68 EF 

A TAPE DIRECTORY SYS TEM 

Wh~~t else ca r1 you do wit h th e di s k vecto r s if ~o u do n 't ttave d i s k s? Le t 
Bill Wharrie tell you. We did n ' t have ti me to try t hi s our se l ves. but 
the idea looks Sood. Th e source can be asse mb l ed r wi th .C T (see 
above ! )r in a 16K s~ste 1n . As no t ed be l owr o u r c hecks um a f te r asse mbly 
did not aaree with the one Bive n by Bi ll . 

00 10 
0020 
0030 
0040 
0050 
0060 
0070 
00130 
0090 
0100 
0110 
0120 
0130 
0140 
01!50 
0160 
01/0 
OJ.BO 
0190 
0200 
0210 
0220 
02:!0 
0240 
0250 
0260 
0270 
02130 
0290 
0300 

A 1·aPe Di r ecto r y SYste rn 
Bill Wharrie 
272 Erb St , ~.J . 

Wate rl oo • Ont. 
Cana d a N2 L. 3G l 
Dec. 1980 

The system described belo w uses th e RAE co n1m a nds 
>DC, >EN and >LO t o i ru Ple ru e n t a cassett e taP e 
director~. The co mm and >DC beco mes Dir ecto r y Co mm a n d 
and s u pports s i x s ub-comm a nd s as detai l ed bel o w . 

COMMAN D 
> DC C Fnn nan1e 
>DC D Fnn 
'>DC G 
'> DC I 
>DC L 
>DC P date 

DESC Fn PTIDN 
Cr ea t e fi le wi th tnn a nd NAME n ame 
De lete f i l e tnn 
Ge t d irec t o r Y fro m taPe 
I n i t ialize (c l ear) d irec t o r Y 
List d i rec t ory 
Pu t d i r ec tory t o taPe wi t h option a l 

date code . 
The system assi~n s s p ace o n the cassette t a p e i n 
a strai•h tforwar d ma nn e r -- a ll fi l es beg in a t 
m~Jlt iP les of 15 o n tt1e t ape co unter. I t is UP to 
the operator to c or re1~ t1~ Position the tape. The 
DIRECTORY file is arbitrarilw ass i sned fil e t OO 
and cassette cou r1ter 0000 . Th e us;er s h o ul d Position 
the taPe some distan ce i n fro m the leader CI use 
10 counts)r stop t h e ta Pe r ze r o t he t a pe c a untey·, 
and then wr i t e the di r ecto r y f i le. Th is ca n serve 
as a zero referenc e when usi n g t he taP e l a t e r· 
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0310 
0:520 
03 :50 
0340 
03~.iO 
0:560 
0370 
03130 
03'10 
040() 
0410 
0420 
0430 
0440 
0450 
0460 
0470 
04BO 
0490 
0500 
O~ilO 
0520 
0530 
O~i40 
05:::;0 
0560 
05 70 
0~5130 

0590 
0600 
0610 
0620 
0630 
0640 
0650 
0660 
06'70 
06fl0 
0690 
0700 
0710 
0720 
0730 
0740 
0750 
0'760 
0770 
07130 
0'1'10 
0800 
0810 
0820 
0830 
0840 
01350 
0860 
0870 
0880 
0890 
0900 
ono 
0'1?0 

Just load the ta pe , ty pe >DC G <e r) (er>• s tart 
the taPe• and ze r o th e co unter when the s ync search 
indicator e;<ti n gu i s h es. l"h e Cre a te s ub-comn1and 
checks to see i f th e fi le t i s a lr e ady in use. and 
Puts the file i n t he fir s t a v a il a ble sp a ce• if found. 
File name s ma~ be U P to 13 c h a racters in len s th -
lonser names wi ll be trun c ated . The dir ec torY file 
structure uses 16 b y t es f o r each file -- 1 bYte for 
the file *• t wo bytes f or t he t ape counter a nd 13 
for the na me. Space is Provid e d for 16 files. including 
the directors. 

The syntax for t h e ENte r a nd LO a d comm a nds i s as follows: 

'>EN Fnn 
>LO Fnn 

ENte r ( write) file tnn to t a pe 
LOad ( r ead) fil e tnn from taPe 

The file n uru ber MUST be SUPP iied. 
Each comma nd s earches th e 
directory for the spec if ied f ile t. If it find s the file• 
it Prints the d i rec t o ry line a nd the n Promp t s the user 
a s follows: 

CUE TAPE TO nnnn 
THEN HIT RTRN. 

NOTE: I am no t us in s r e n1 o t e control of ms cassette. 
The r e f ore t h e rout i nes t hat p r ompt the user DO NOT tu~n 
on the remote co n t1·ol . 

ERROR MESSAGES 

The followi n g error codes a re used bY the s ystem 
The comma nds th at maY r e tu r n the s e errors a re given 
in Parentheses f o ll owing th e descriPtion 

30 Illesal s u b-c omm and CDC> 
3 1 Sub-comm and ruissi ns CDC> 
32 'F' missins before fil e t I EN, LO, DC c , DC DI 
33 Direc tory fu ll CDC C> 
34 Filet i n use CDC C> 
35 Filet ru issi n s <EN• LO> 
:!6 File not fo un d CDC D, EN, LO> 

USIN G THE SYST EM 

The obJec t c od e o cc uP ies 3 Pase s of 
memo r y and the di rect o ry i tself one p a se, The 
obJect code l o ads t o $1B OO to $1DFE a nd the 
directory is f r o ru $ 1EOO t o $1EFF. 
The chec ksu ru for .v 1B00 .1 DFE i s $3B54. 
<EDITOR'S NOTE: OUR CHE CKS UM WHEN ASSEMBL ED WAS $3B4E!> 
Load a casset te i n t he recorder. a dv a nce the 
tape some d i s t a n c e Past the leader, and zero th e counter. 
Enter >DC I Ccr>• th e n >DC P (e r), 
After the p r o ruPt P r ess record and Play 
on the recor der a nd hit re turn - - this will mark Your 
zero Point on t he t aPe . 
As You a dd fil es to t he tap e , u s e >DC C to a dd the ru 
to the di rec to r y, Be f o re YOU reruove the taPe froru 
the recorder• wr ite the updated directory to the t a pe 
with >DC P date(c r ), 
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0010 CASSETTE TAPE DIRECTORY SY STEM 1B2E- 4C CD 1B 0660 JMP !NIT 
0020 WRITTEN BY BILL. WHARRIE 1B31- C9 43 0670 CMP t ' C 
0030 AUGUST 1980. 1B33- [10 03 0680 BNE =+4 
0040 H<35- 4C 59 1B 0690 JMP CREATE 
0050 USES RAE ' S DC, EN AND LO COMMANDS 1B3B- C9 4C 0700 CMP t'L 
0060 DC LOOKS AFTER THE DIRE CTOf\Y 1B3A- [10 03 0710 BNE =+4 
0070 EN DOES A 'PUT' 1B3C- 4C F4 1B 0720 JMP LIST 
0080 LO DOES A 'GET' 1B3F- C9 50 0730 CMP t ' P 
0090 1B41- DO 03 0740 BNE =+4 
0100 ; SYM MONITOR ROUTINE S 1B43- 4C 5B 1C 0750 JMP PUTD 
0110 ACCESS .DE $8B86 :LB46-- C9 47 0760 CMP t ' G 
0120 ASCNIB .DE $8275 11<48·- [10 03 0770 BNE =+4 
0130 OUTXAH .DE $8 2F4 1B4A- 4C DC 1C 0780 JMP GEHi 
0140 OUTBYT , DE $82FA 1B4D- C9 44 0790 CMP t ' [I 
0150 NI BA SC ,[IE $8309 1B4F- DO 03 0800 BNE =+4 
0160 CRLF . DE $834[1 1B51-- 4C 06 lD 0810 JMP DELETE 
0170 INCHR .DE $8A1B :lB54- A2 30 0820 LDX t$30 
OlBO OUTCHR ,[IE $8A47 1B56- 6C OE BO 0830 JMP <ERROR> 
0190 L.OA DT ,DE $8C7B OB40 >DC c Fnn 
0200 DUMPT .DE $8E87 0850 CREATE FILE tnn 
0210 SYM VARIABLE S :LB59-- CB 0860 CREATE INY 
0220 TAPDEL .DE $A630 1B5A- CB 08 70 INY ;POINT TO ARGUMENTS 
0230 TEMP .DE $A64 7 :lE<5B- B9 35 0 1 OB80 LDA CRT1Y 
0240 P1L .DE $A64E :lE<5E -- C9 46 OB90 CMP t'F ;FILEt PRECEDED BY , F ' 

0250 P2L. .DE $A64C 1B60- FO 05 0900 BEG CR1 
0260 P3L .DE $A64A :lB62- A2 32 0910 LDX 032 
02'70 RAE REFERENCES 1B64-- 6C OE BO 0920 JMP <ERROR) ; 'F' NOT FOUND 
0280 ERROR ,[IE $BO OE 1B67- CB 0930 CR1 INY ;POINT TO FILE t 
0290 RAE.HOT .DE $B05E :LB68- A2 OA 0940 LDX OA 
0300 NXTPARM ,[IE $B50 2 1B6A- 20 E6 B2 095 0 JSR GE TB YT 
0310 RAE.PUT ,[IE $EF95 :LE<6D- AD OA 01 0960 LDA $10A 
0320 DCVEC . DE $E C H<70- 4B 09 70 CR 2 PHA ;SAVE FILE t 
0330 ENVEC ,[IE $FO :lB71. - 20 A7 lB 09BO JSR FINDFILE ;SEARCH DIRECTORY 
0340 LOVEC .DE $F 2 :lB74- 90 04 09 90 BCC CR3 ;CARRY CLEAR IF OK 
0350 GETBYT ,[IE $B 2E6 1£176- AA 1000 TAX 
0360 GETB UF , DE $B 6AO 1[<77- 6C OE fl() 1010 JMP <ERROR> 
0370 DOCMD ,[IE $B6AE :l£<7A- 68 1020 CR3 f'L.A ;RECOVER FILE t 
o:rno CRT , [IE $1:~ 5 :LB7B- 9[1 00 lE 1030 STA DRCTRY,X IX POINTS TO NEXT FREE SPACE 
0390 H<7E - EB 1040 INX 
0400 ,BA $1[100 :lB7F- EB 1050 INX ;POINT TO LO HALF OF COUNTER 
0410 .os :lB80- lB 1060 CLC 
0420 SET UP RAE VECTORS :LE<B 1- FB 1070 SED 

1BOO- A9 1B 0430 PATCH LDA tL,[IC :l[<82- BD FO 1[I 1080 U1A Dl~CTRY -· lf>,X !GET CNTRt OF PREVIOUS FILE 
rno:~- 85 EC 0440 STA *DCVEC :lB85- 69 15 1090 ADC 015 ;ALLOW CO UN T OF 15 BTWN FILES 
1B04- A9 1B 0450 LDA tH,DC lB87- 9[1 00 1E 1100 STA DRCTRY•X ;STORE NEW CNTRt 
1B06- B5 ED 0460 STA *1<CVEC+1 :lf!BA- CA 1110 DEX 
1.[<08- A9 46 0470 LDA tL.,ENT :lBBB- BD FO 1[I 11 20 LI<A DRCTRY-16•X 
1BOA- 85 FO 0480 STA *ENVEC H<BE- 69 00 1130 ADC to ;PROPAGATE CARRY 
1BOC- A9 1[1 0490 LDA f'H, ENT :lB90- 9[1 00 1E 1140 STA DRCTRY,X 
:lE<OE- 85 Fl 050 0 STA *ENVECt1 :lB'l3- DB 1150 CL[I 
1B10- A9 82 0510 L.DA tL.,LOAD :l.B94 - EB 1160 INX 
1B12- 8[1 F2 00 0520 STA LOVEC :lB95-- EB 11 70 INX ;POINT TO FILE NAME 
:LB15- A'l 1[I 0530 L.DA tH,LOAD :lB96- CB 1180 INY ;POINT TO FILE NAME IN BUFFER 
1B17- 8[1 F3 00 0540 STA LOVECtl lB97- B9 35 01 1190 FNL.OOF' L.IIA CRT1Y ;MOVE FILE NAME FROM BUFFER ••• 
1BlA- 60 0 ~; 50 RTS :LI<9A -- 9[1 00 1E 1200 STA DRCTRY,X ; TO DIRECTORY 

0560 DC MAIN ROUTINE 1B9D- CB 1210 INY 
05'70 READ SUB- COMMAND AND JUMP 1B9E- E8 1220 INX 

:lBlB- 20 86 BB 0580 DC JSR ACCESS 1B9F -- BA 12:3 0 TXA 
H<1E- co 50 0590 CPY U50 !BAO- 29 OF 1240 AND 1,$F ; [IQ UN TIL x IS A 
J B:~o- DO 05 0600 flNE DC! ;suB-C MD MISS ING IF Y=50 1[1A2 ··- [10 F3 1250 BNE FNL.OOP ;MULTIPLE OF 10 
1 B22w- A2 31 0610 LDX 0 31 1BA4- 4C 5E BO 1260 JMF' RAE.HOT ;RET URN TO RAE 
:lB24·- 6C OE BO 0620 JMP <ERROR> 1270 LOOK FOR FREE SPA CE IN DIRECTORY 
:I B27- B9 ~35 Ol. 0630 DCl L.DA CRT,Y 1BA/- 20 2F 1[1 1280 FINDFILE JSR LOOKUP 
11.<~A- C9 4'1 0640 CMF' t ' I l.flAA·- 90 19 1290 BCC ERROR34 
:lB 2C-· [10 03 0650 BNE =+4 
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lBAE- B[I 00 lE 
:1.BBl- C9 FE 
1BB3- FO OD 
1BB5- C9 FF 
1Bll7- FO 09 
:LBB9- 8A 
:Lll!lA- 18 
l ll!l!l - 69 10 
1BBD- BO OA 
tBBF- AA 
:LBCO·- DO EC 
H<C2- 18 
:LBC3- 90 07 
1BC5 .. - A9 34 
:LE<C7-- DO 02 
1BC9-- A9 33 
:LBCB- 3B 
:LBCC - 60 

:L BCB- A2 00 
:LBCF- A9 20 
lBD l. - 9[1 00 1E 
H<D4·-· EB 
:LBD5 - DO FA 

1BD7- A2 10 
1BD9- A9 FF 
:LBDB- 9D 00 1E 
lBDE -- BA 
lllDF- 1B 
:LBEO- 69 l.O 
:LBE2- AA 
:LBE3-- DO F4 

1E<E5- A2 OB 
:I.BE/- BD D3 1D 
:LBEA- 9D 00 l E 
J.BED- CA 
1.BEE-- 10 F7 
:LBF O- 18 
1BF1- 4C 5E BO 

:LBF4- 20 4D B3 
:LBF/- A2 00 
1BF9-- BD BC 1 D 
1BFC- 30 06 
1BFE- 20 4/ BA 
1C01 - EB 
:LC02- DO F ~; 

:J.C04·- A2 00 
l. C06- BD 00 lE 
:L C09- C'~ FE 
1COB- FO OD 

1310 FLOOf' 2 
1320 
1330 
1340 
1350 
1360 
1370 
BBO 
1390 
1400 
14 10 
1420 OKEXIT 
14 30 
1440 ERROR34 
14 ~j 0 

1460 ERRO'R33 
1470 
14BO FE XIT 
1490 

LDA DRCTRY•X 
CMf' t$FE 
BEQ OKE XIT 1FOUND FREE ENTRY 
CMf' UFF 
BEQ OKEXIT iINSERT AT END OF DIRECTORY 
TXA 
CLC 
ADC t$10 
BCS ERROR33 1DRCTRY FULL 
TA X 
BNE FLOOP2 ;ALWAYS 
CLC 
BCC FEXIT 
LDA t$34 
BNE =+3 
LDA t$ :l :l 
SEC 
RTS 

1500 .er F2 

00 10 TAPE DIRECTORY - FILE 2 
0020 
0030 >DC I INITIALI ZE DIRECTORY 
0040 FILL DIRECTORY FILE WITH SPACE S 
005 0 SET FIRST LINE 
0060 !NIT LDX tO 
6070 LDA t ' 
OO BO ILOOf'l STA DRCTRY• X 
0090 IN X 
0 100 BNE ILOOP1 ;FILL WITH SPACES 
0 11. 0 
0 120 
013 0 I LOOP ~~ 
0140 
0 150 
0 160 
0170 
OlBO 
0190 
020 0 
02 10 
022 0 ILOOP3 
023 0 
02 40 
025 0 
02 60 
02/0 
02 BO 
029 0 >DC L 
0300 
03 10 LIST 
03 20 
O:BO LOOF'l 
03 40 
0350 
0360 
0:370 
0300 
0390 LSTART 
0400 LOOf' 2 
0410 
04 20 

L.D X 010 
LDA t$FF 
STA DRCTR Y, X ;MARK END- OF-DIRECTORY 
TXA 
CLC 
ADC t$10 1MARK EVERY 16TH LOCATION 
TA X 
BNE IUIOf'2 

LDX *11 
LDA FILEO,X 1SET FIRST LINE 
STA DRCTRY•X 
DEX 
BPL. ILOOP3 
CL.C 
JMP RAE.HOT 

LI ST DIRECTORY 

J SR CRLF 
L.D X tO -
LDA HEADER • X 1TYPE HEADER 
BMI L. START 1$FF MARKS END - OF- MESSAGE 
JS R OUTCHR 
IN X 
BNE L.OOP1 ;AL.WAYS 

L.DX to 
LDA DR CTRY,X 
CMP UFE 
BEQ LSKIP ;SKIP OVER DELETED ENTRIES 
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:LCOD- C9 FF 
:LCOF- FO 11 
:1.Cll. - 20 25 lC 
1C14- EO 00 
:LC16- FO OA 
1C1B- DO EC 
:LClA- BA 
:LC1B - lB 
:LClC- 69 10 
1C1E- AA 
:LClF- 4C 14 1C 
:J.C22- 4C 5E BO 

l.C2:'i-- 20 4[1 B3 
1C2B- A9 46 
1C2A- 20 4 / BA 
:LC2D - BD 00 1E 
:LC30 -· 20 FA B2 
:LC33 ·- A9 20 
1C35- 20 4/ BA 
1C3B- EB 
:LC39- BD 00 lE 
:LC 3C- 20 FA 13 2 
1C3F- EB 
1C40- BD 00 lE 
l.C43- 20 FA B2 
l.C46- A9 20 
1C4B- 20 4 / BA 
1C4B- EB 
:LC4C- BA 
1C4D- 29 OF 
1C4F- FO 09 
1C51 - BD 00 1E 
:LC54- 20 47 OA 
:LC57- 4C 4E< 1C 
:LC5A- 60 

:LC5B- CB 
:LC5C- 20 02 B ~; 

:LC5F- CO 50 
1C61- FO 12 
:LC63- A2 00 
:LC65- B9 35 01 
:LC6B- C9 20 
:LC6A- FO 09 
1C6C- 9[1 OC 1E 
l.C6F- CB 
:LC70- EB 
:LC71 - EO 04 
1C73- DO FO 
1C75- A2 00 
1C77- 20 AB 1C 

:LC/A- A9 00 
1C7C- 8D 4E A6 
1C/F-- SD 4F A6 
1CB2- A9 00 
:LC84 - 8D 4C A6 
:I.CB/- A9 1E 
:LCB9- BD 4D A6 
1C8C- A9 00 
:LCBE- BD 4A A6 
1C'l1 - A9 1F 
l.C93- BD 4B A6 

0430 
044 0 
0450 
0460 L2 
04 70 
048 0 
04 90 LSKIP 
0500 
051 0 
05 20 
0530 
0540 ENDLIST 
0550 PRINT 
0560 f'RTL.l NE 
0~; 70 

05B O 
0590 
060 0 
061 0 
06 20 
0630 
0640 
065 0 
0660 
06 70 
06B O 
0690 
0700 
071 0 PRTLOOP 
0720 
073 0 
0740 
0750 
0760 
0770 
0780 f'RTEXIT 
079 0 >DC P 
0800 ADD 
OB1 0 PUHi 
OB 20 
0830 
OB40 
0850 
0860 PLOOP1 
0870 
0880 
OB90 
0900 
0910 
0920 
0930 
0940 Pl 
0950 
0960 SET UP 
0970 
09B O 
0990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 

CMF' UFF 
E<EQ ENDL.IST 
JSR PRTLINE ;TYPE CURRENT DIRECTOR Y LINE 
CPX to 1CHECK IF END-OF-DRCTR Y REACH ED 
fiEQ ENDLIST 
BNE L.OOP2 
TXA 
CLC 
ADC t$10 
TA X 
JMP L2 
JMP RAE.HOT 

CURRENT DIRECTORY LINE 
.JSR CRLF 
L.DA t ' F 
JSR OUTCHR 1TYPE 'F' 
LDA DRCTRY,X 
JSR OUTE<YT 1TYPE FILE NUMB ER 
LDA t• 
JSR OUTCHR 
INX 
L.DA DRCTRY•X 
JSR OUTBYT ;TYPE CASSETTE COUNTER 
INX 
L.DA DRCTRY, X 
JSR OUTBYT 
LDA t ' 
.JSR OIJTCHR 
INX 
TXA 
AND t$0F ;no UNTIL x IS A •• • 
BEQ PRTEXIT ; MULTIPLE OF 16 
LDA [<RC TRY, X 
JSR OUTCHR 
JMP f'RTLOOP 
RTS 

date 
date 

!NY 

WRITE IPUTI DIRECTORY TO TAPE 
TO HEADER IF SUPPLIED 

$E<502 
USO 
Pi 
to 
CRT•Y 
•• 

1POINT TO NEXT NON -SPA CE IN BUFFER 

;No DATE ENTERED 

;MOVE DATE INFO TO HE ADER 
;END IF Sf'ACE READ 

JSR 
CPY 
BEQ 
LDX 
LDA 
CMP 
BEQ 
STA 
INY 

f'1 
DRCTRY+12•X 

INX 
Cf'X t4 
BNE PLOOP1 
LDX tO 
JSR CUE 

;POINT TO FILE 0 
;PROMPT USER 

PARAMETERS 
LDA tO 

FOR SYM SAVE 

STA P1L 
STA P1L+1 
LDA tL,DRCTRY 
STA P2L 
LDA tH,DRCTRY 
STA f'2L+1 
L.DA tL.,ENDADD 
STA P3L 
LDA tHrENDADD 
STA P3L+1 

iFILE NUMBER 0 

SYM-F'H YS IS B: 2B 



1C96- A9 04 
1C9B- BD 30 A6 
:LC9B- AO BO 
1C9D- 20 B7 BE 
l.CAO- A9 01 
1CA2- SD 30 A6 
:lCA5- 4C 5E BO 

lCAB- 20 25 1C 
1CAB- 20 4[1 B3 
l.CAE- BA 
:LCAF··- 3S 
:LCBO- E9 10 
1CB2- AA 
1CB3- ES 
:LCB4-· EB 
1CB5- AO 03 
1CB7- BD 00 lE 
lCBA- 20 09 S3 
lCBD- 99 EB 1D 
1CCO- BB 
lCCl- BD 00 1E 
:LCC4- 4A 
l.CC5·- 4A 
1CC6- 4A 
:ICC?- 4A 
1CCS- 20 0'1 B3 
lCCIJ- 99 EB 1D 
1CCE- CA 
J.CCF- BB 
lCDO- 10 E~l 

l.CD2- 20 F5 1C 
:LCD5- 20 1B BA 
:LCDS- 20 4D 83 
:lCDB- 60 

:lCDC- A2 00 
:l.CDE- 20 AS 1C 
:LCU-- A9 00 
1CE:3- SD 4E A6 
lCE6·- AO BO 
lCEB- 20 7B BC 
lCEB- 90 05 
1CED- A2 17 
iCEF- 6C OE BO 
lCF2- 4C 5E BO 

1CF5- 20 4[1 B3 
l.CFB- A2 00 
l.CFA- BD DF 1D 
1CFD- :50 06 
:lCFF- 20 4 7 BA 
:LD02- EB 
:LD03- DO F5 
1[105- 60 

:l.D06- CB 

10BO 
lOCJO 
1100 
1110 
1120 
1130 
1140 
1150 
11 60 

LDA t4 
STA TAPDEL 1LONG SYNC 
LDY UBO 
.JSR DUMPT 
LDA t1 
STA TAPDEL 
JMP RAE.HOT 

,CT F3 

0010 
0020 
0030 
0040 
0050 
0060 
0070 

CASSETTE TAPE DIRECTORY - FILE 3 

OOBO 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
OlBO 
0190 
0200 
0210 
0220 
0230 
0240 
0250 
0260 
0270 
02BO 
0290 
0300 
0310 
0320 
0330 

CUE 
TYPE 
THEN 

; WAIT 
CUE 

FIL LOOP 

0340 >DC G 
0350 GEHi 
0360 
0370 
03SO 
0390 
0400 
0410 
0420 
0430 
0440 OKLOAD 
0450 
0460 MSG 
0470 
0480 MSGLIJOP 
0490 
0500 
0510 
0520 
0530 MSGEXIT 
0540 
0550 DELETE 

DIRECTORY LINE, 
TYPE USER PROMPT, 
FOR USER , 

JSR PRTLINE 1TYPE DIRECTOR Y LINE 
JSR CRLF 
TXA 
SEC 
SBC 1$10 
TAX 

1RESET LINE POINTER 

INX 1POINT TD CASSETTE COUNTER 
INX 
LDY 
LDA 
JSR 

t3 
DRCTRY,X 
NIBA SC 

1XFER COUNTER TO ME SSAGE BUFFER 
; GET HE X BYTE 

;CONVERT LO NIBBLE 
STA CUEMSG+12,y 
DEY 
LDA DRCTRY,X 
LSR A 
LSR A 
LSR A 
LSR A 
JSR NIBASC 1CONVERT HI NIBBLE 
STA CUEMSG+12•Y' 
DEX 
DEY 
BPL FILLfJOP 
.JSR MSG 
.JSR INCHR 
JSR CRLF 
RTS 

;TYPE PROMPT MESSAGE 
1WAIT FOR USER INPUT 
1ECHO CRLF TO ANY CHAR ENTERED 

-- GET DIRECTORY FROM TAPE 
LDX tO 
JSR CUE 1PROMPT USER 
LDA tO 
STA PlL 1GET FILE 00 
LDY t$ BO 
JSR LOADT 
BC C OKLOAD 
LDX t$1 7 
JMP <ERROR> 
JMP RAE.HOT 

JSR CRL.F 
L.DX t O 
L.DA CUEMSG,X 
BM! MSGEXIT 
JSR OUTCHR 
IN X 
BNE MSGLOOP 
RTS 

IN Y 1DELETE FILE 
S YM ·- PHYSI S B: 29 

1[107- CB 
:LDOB- B9 35 01 
1DOB- C9 46 
HIOD - FO 05 
lDOF -- A2 3':> 
1D11- 6C OE BO 
1DJ.4- CB 
:lD1~5- A2 OA 
1D17- 20 E6 B2 
1D1A- AD OA 01 
lDlD- 20 2F 1D 
1D20- BO 08 
1D22- A9 FE 
lD24-- 9D 00 lE 
1D27- 4C 5E BO 
:L[l2A- A2 36 
1D2C- 6C OE BO 

1D2F ··- A2 00 
lD:H- DD 00 1E 
lD34- FO OC 
1[136- 48 
1[137- SA 
lD3B- lB 
:LD39- 69 10 
rn:rn- Bo 0 7 
1D3D- AA 
1[13E·- 68 
1D3F- 4 C 31 1D 
lD42- 18 
1[143- 60 
:l[l44- 68 
lD4:'l ·- 60 

lD46- CO 50 
lll4B- BO 30 
1D4A- 20 AO B6 
lD4D-- C9 46 
1D4F- DO 2D 
:l.[151- cs 
lD~i 2-- A2 OA 
1D~.i4 -- ~!O E6 B" 
lD~i /-- AD OA 01 
lD~iA - 20 2 F 1D 
:l[l~)D- 90 05 
1D5F- A2 36 
Ht61- 6C OE BO 
:L[l64- 20 AB lC 
:LD67··- AO 00 
H16CJ- A9 50 
1D6B- FJD 35 Ol 
:l D6E·- A'l 55 
:lD70···· BD 36 01 
:lD73- A2 00 
1D75- 86 EF 

0560 
0570 
0580 
0590 
0600 
0610 

DE! 

NOTFOUND 

INY 
LDA 
CMP 
BECl 
LDX 
.JMF' 
!NY 
l[t X 

JSR 
LDA 
JSR 
BCS 
LDA 
STA 
.JMP 
LD X 
JMP 

;POINT TO FILE NUHBER 
CRT,Y 
t 'F 
D 1 
1$32 
<ERROR> 

UA 
GETBYT 
$10A 
LOOKUP 
NOTFOIJND 
UFE 
DRCTRY,X 
RAE.HOT 
U36 
<ERRO R> 

; 'F' NOT FOUND 

;GET BYTE FROM BUFFER 

1LOOK UP FILEt 

;OVERWRITE FILE NUMBER 
;x POINTS TO ENTRY 

ffILE NOT FOUND 

0620 Dl 
0630 
0640 
0650 
0660 
0670 
06BO 
0690 
0700 
0710 
0720 
0 730 
0740 
0750 
0760 
ono 
O/BO 
0790 
OBOO 
0810 
0820 
OB30 
OS40 
0850 
0860 
0870 
0880 
OB90 
0900 
0910 
0920 
0930 

LOOK UP FILE t IN DIRECTORY 
CARRY SET IF FILE NOT FOUND 
CARRY CLEAR IF FILE FOUND AND 

; 
LOOKUP 
LKLOOP 

FNDFILE 

LRET 

X POINTS TO LINE IN DIRECTORY FILE 
LDX tO 
CMP DRCTRY•X 
BECl FNDFILE 
PHA 1SAVE FILE t BEING SEARCHED FOR 
TXA 
CLC 
ADC t$10 
BCS LRET 
TAX 
PLA 
J MP LKLOOP 
CLC 
RTS 
PL.A 
RT S 
.er F4 

1POINT TO NEXT ENTRY 
;END OF DIRECTORY 

0010 CASSETTE TAPE DIRECTORY - FILE 4 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
0100 
0110 
0120 
0130 
0140 
0150 
0160 
0170 
OlBO 

ENT 

ENTER CO MMAND 
LOOK UP FILE IN DIREC TORY 
CUE OPERATOR 
WRITE TO TAPE IN RAE FORMAT 

Cl''Y t$50 
BCS ENERR1 
JSR GETBUF 
CMP t ' F 
BNE ENERR2 
INY 
LDX 
JSR 
LDA 
JSR 
BCC 
UrX 

1GET FILEt FROM RAE BUFFER 

;SEARCH DIRECTORY FOR FILE 

0190 ENERR 
0200 ENl 
0210 

JMP 
JSR 
LDY 

UA 
GETBYT 
$10A 
LOOKUP 
EN1 
1$36 
<ERROR) 
CUE 
to 

1FILE NOT FOUND 

;RESET BUFFER POINTER 
0 22 0 
0 2 30 
0240 
0250 
0 2 60 
0 270 

LDA t ' P 
STA CRT 
LDA t ' U 
STA CRT+1 
L.DX t o 
STX UEF 

;CHANGE INPUT BUFFER ••• 
; TO A 'PUT' COMMAND 

;RE S ET X FOR COHMAND SEARCH 
;CL.EAR PUT FL.AG SYM - PHYSIS 8!30 



:LD77- 4C AE B6 
:LD7A- A2 35 
Hl7C- DO E3 
:LD 7E- A2 3'' ~ 
1!l80- [10 DF 

1[182- co 50 
:l[l84- BO 2E 
:l[l86- 20 AO B6 
1[189- C9 46 
1D8H·- DO 2B 
1D8D- CB 
:LD8E- A2 OA 
:L D90- 20 E6 B2 
11l '13- AD OA 01 
1D96-- 20 2F 1 [I 
1D'/9- 90 05 
J.D9B- A2 36 
lD'l[I- 6C OE BO 
:LDAO-· 20 AB 1C 
1DA:3- AO 00 
:LDA5-- A'» ~ 00 
1DA7- A9 47 
:LDA'l -· 8[1 35 0 1 
l.DAC·- A9 45 
!DAE- 8[1 36 0 1 
:LDB1- 4C AE B6 

:1.DB4 - A2 35 
:LDB6- DO E5 
:lfJB8- A2 32 
1DBA- DO El 

1DBC- 46 49 4C 
:LDBF- 20 43 4E 
1DC2··- 54 i.:;·r) 

"'~ 20 
1DC5- 2D 2 D 2D 
11lC8- 2D 4E 41 
:LDCI<-- 4[1 45 2[1 
1DCE-- 2[1 2 [1 2D 
1DJ)1 - 2[1 FF 
1[1[13- 00 00 00 
:LDD6- 44 49 ~-, 

CJ~ 

1DD9- 45 43 54 
lDDC- 4F 52 59 
1DDF -- 4 3 t: ' l: " 

,J ... J 45 
:LDE2 - 20 54 41 
:LDE5- 50 45 20 
lDEB - 5 4 4F 20 
:LDEB-- 30 30 30 
1DEE- 30 OD OA 
1DF1- 54 48 45 
:LDF 4- 4E 20 48 
:LDF7 - 49 54 20 
H IFA - 52 45 54 
:LDFD- 4E FF 

0280 JMf' DOC MD ;L.ET RAE [10 THE WORK 
0290 ENERR1 L.DX t$35 
0300 BNE EN ERR ;FIL.Et MISSING 
03 10 ENERR2 L.DX 1$32 
0320 BNE EN ERR ; 'F" NOT FOUND 
0330 
0340 LOAD COMMAND 
0:350 GET FILE NUMBER FROM BUFFER 
0360 f'ROMf'T USER 
0370 l~EAD <GET> FILE FROM TAf'E 
0380 LOAD CF'Y t$50 
0390 BCS L.ERRl ;TEST FOR ARGUMENT 
0400 JSR GETBUF rGET NE XT CHAR FROM RAE 
0410 CMf' t 'F 
0420 BNE LERR2 ;is IT AN 'F'? 
0430 INY 
0440 LDX UA 
04~j0 JSR GE TB YT ;GET FILE NUMBER 
0460 LDA $10A 
0470 JSR LOOKUP rLOOK Uf' FIL.Et IN DIRECTORY 
0480 BC C L01 ;CARRY SET IF FILE NOT FOUND 
0490 L.DX 1$ 36 
0500 L.ERR ,JMf' <ERROR> 
05 10 l.01 J SR CUE ;PROMPT USER 
0520 LDY to 
0530 LDX to 
0540 LDA t 'G ;CHANGE RAE BUFFER TO ••• 
0550 STA CRT ; A 'GET' COMMAND. 
05 60 LDA t ' E 
05 7 0 STA CRT+1 
0580 JMP DOCMD ;L.ET RAE DO IT 
0590 
0600 L. ERR1 LD X U35 
0610 BNE l.ERf\ 
0620 LERR2 L.DX U 32 
0630 BNE LERR 
0640 
0650 MESSAGE BLOCKS 
0660 
OblO HEADER .BY ' FIL CNTR ----NAME-----' $FF 

0680 FIL.EO .BY 0 0 0 ' DIRECTORY ' 

0690 CUE MSG .BY ' CUE TAPE TO 0000 ' $0[1 $0A 

OlOO .BY ' THEN HIT RETN' $FF 

0710 DIRECTORY FILE IS HERE 
0720 .BA UEOO 

lEOO- 0730 DRCTRY .DS 256 
0740 ENDA DD •[I I 
075 0 .EN SYM-PHYSIS Bl31 

ARCADE TYPE GAMES 

We have had numerous reauests for 'real-time• arcade sames. and have 
received several s uch Prosrams. some for the KTM-2/80, and some · for the 
MTU Visible Memory, There is not enoush room available to Print anw one 
of them in toto, but we Present below the instruction sheet which Soes 
wi th Jack Gierwic ' s 'HI-RES LASER GUN' Same, JBP-6, to sive wou an idea 
of the kinds of thinss which can be done with the Visible Memory. 

from JACK BUILT PROGRAMS 

******************** 
* * * HI-RES LASER GUN * 
* * ******************** 

This 1K machine lansuase Proaram Presents the user with 8 tarsets 
travelins across the toP of the screen and a movable laser sun on the 
bottom. Gun Positioning and fire control is via the hex keYPad on the 
SY M. 

Ha rdware Reouirements l 1K of RAM at $1COO 
Micro Technology ' s SK Visible Memory 
General Instrument ' s Prosrammable Sound Generator 

<AY-3-B910/B912) wired Per PSG Demonstrator 
article 

No, this isn ' t Just another entertaining Same. I wrote this ProSram to 
main e xpe rience with MTU's Visible Memory, I wanted to see Just how 
interactive the SYM could be and how close I could set to 'real time•. 
Th is Proaram s hould be viewed as an idea Senerator rather than an 
~3~usemeot device. 

First a note on the Visible Memory, Thi s board Provides BK of additional 
RAM for Your SYM a nd can be Jumper selected at anY BK boundary, If YOU 
have Bl a l ock's 4K memorw e xpansion board on Your SYM, then the Visible 
Memory will Provide You with wour nex t BK of RAM. The VM board Provides 
a composite video s isnal which can be fed into a monitor. The monitor 
disPlaY co nsists o f 200 horizontal lines with each line consisting of 
320 dots. That 's 64,000 dots all under software control! Each dot can 
be turned on or off bY simPlY chansins a bit in memorw. Each byte in 
the VM control s 8 consecutive dot s . The first fortw words on the 
me mory represent the top line (left to rishtl• the second 40• the 2nd 
line and so on down thru the 200th line. When anw number of consecutive 
dots are turned on. the result is a solid white line on that Part of the 
mor)itor. Chansins the disPlaY is simPlY storins data into memory. 

The La s er Gun Prodram has been • ssembled to load at location $1COO, 
Bes in execution with G 1COO CR. To move the sun left<rishtl simPlY . 
press the number 1(3) on the he x kewP a d. From anw one position YOU 
fire 10 s hots a nd the sun becomes inactive. To reactivate it• Ju~t 
move the dun ridht or left . To fire the sun. Press the number 4, 
Too h eavy a hand will fire all 10 shots in a flash. To restart the 
py·osram, Press th e number 7. 

The PSG will let Yo u hear the sun fire as well as Provide an explosion 
when one of the tarsets is hit, It ' s interesting to observe how the 
addition of sound ca n chanse a normally silent video disPlaY. Sisht 
is not the only sense which can be stimulated by your comPuter. 

When an explosion occurs the entire monitor screen is inversed for an 
i nstant and then Placed back in normal video. Mw 30MHz bandwidth• 
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ANOTH ER S OFTWARE SO URCE 

Kin --Pins Kwo kr Fl a t Ar 10 / F, 2 0-22 Tuns Choi St ., Ta t Min s Bldg, , 
MonSkok , Ko wl o on, Hon ~ Ko n g , s ever a l o f wh os e ide as a nd P ro g r a ms h a ve 
b een Publi s he d in ea rlier i ss u es r s ent us hi s ve r s ion o f a 
Dissa s s embl e r - into - RAE r with Permi ss ion to Publi s h f r ee l wr a t J u st a bout 
t he sa me tim e we wer e Putting t h e fini s hin g tou c he s o n th e Hi ss ink 
ve r s ion Pu b li s hed in thi s i s su e . 

His ver s ion c o nt a in s on e c o nv e nience f ea ture not P r esent in t h e Hi ss ink. 
v e rs ion . I f in s uffi c i e nt s pac e has b ee n a lloca te d f or t h e sour c e cod e , 
t h e Kwok v ersion s t ops t o Permit entr~ o f a . CT r dum p in g t o cassett e , 
a nd res umpti on o f di sass effibl ~ fr om th a t Point. 

He has use d hi s di sassembl e r to P re P a r e 'relocatabl e so u rce codes ' f o r 
BAS IC a nd RAE, a n d ha s sent u s c asse t tes c ontaining h is res ul ts . Th es e 
Pro~ r am s would b e e :< tremel ~ u se f u l f o r a ny o ne wis h i n g to rep l ace th e 
BAS- 1 and RAE - 1 ROM s with RAMo a nd reasse mble both Prosra ms in to th e 
same a ddress spac e . We r ep ro d uce b e low, th a t Por ti o n o f h is co r 
resp ondenc e s ivin ~ h is P ri c e s. We hi ~ hl s r e c o mm e n d t hese P r o~ r a m s; 
P l ease wr i t e h i m direc tl ~ for a n ~ add iti o n a l i nfo r matio n . 

Dear [I r'• l .. t.i >:enberg, 
On t.tle laPe e nclosed, there are fOlJr Pr'o~ra n1 s(eac 1 · 1 was r'e1~orded 

t 1.iri.cF~) • The·~=~ ar··e ::··r·osr.c:~ms 1-·<-2lalt-?d t.o the r:-ro~:.=:r';::;m~; I ~;;e-:,nl ~:~o u .l.;:~~;d. t.i.mE• 
wiltl t.1·l e leller dat.ed 4th Mas,8 1. 

The ·fir'st Pr'c:l~r·an1 1:)n lhe 
irl1.er' rlal addr'ess defina ti o r1 ~~ 
2ssen1bl~; l:lstj.n~. D(JC U1n en t.2 t.ior1 
E' nC: .lCJS.ed t 

laPe is a RAE file wil!1 scJnie rl e <:~ess~~ru 
for the reas~~emble of t!·1e S YM BASIC 
on the r e location of SYM BAS IC i s a l.so 

·rhe second Pros r· am C)fl lt1e tape is the BASIC assenib l~~ }j.s lirl S 
Ser1era tor G}:ec1Jled ir1 $299··tn1·r~ The use of it i1; de~~cribed in l as l 
l E·ltt::•r' t 

~li2FFF. 
The thir d Prosram is t.he relocated SYM DASI(: e}:ec~tJt.ed ir1 $1000-

1 .... :ou .J.:::i 
fr· om m<-::- ~ 

F;:AE r·r:::lncat.or· 
Cc:rmmc-n t.<·?r:.i 

inc ltJdin~ dcJctin1enla l ion --- LJ.S.$ 15.00 
lisli. rl S o·f tt1e disa~;se111bler1 c:rb.Ject, cclde 2nd 

serli. sotJ last lin1e) --· U.S.$ 15.0 0 
l:ist.:ing gener'2t.or incJ.tJ din S a file wilt1 rle<~essar·s 

ci2 ·fi.n;~i.ior1, dclc L1n1enlai. i o n arld cr oss·-re·fererlc~e -· - l.J~S~ 

You i -~; !:;ir1ct::1r·e .l. ~J, 

t\in ···r:·i n !3 t\woK 

NEW PRODU CT - TH E SP I KE S PIKER DELU XE POWER CON S OLE 

We f in a lly f o ~Jnd wh a t we h a d been l ooki n ~ for these ma n Y Years , a wa y to 
•a rsanize• t h e maze of 3-Pr on~ Po we r co r ds comin ~ fr o m a c o ll ect i o n of 
comPuter connec t ed dev i c e s . Th i s i s t he 'SP ike-SPiker ' De lu xe Power 
(:o n so le, ma de by KA LGO El e ctronics Co., Inc . 

In a d di ti o n t o tr a n s i e n t a b !;or Pti o n a nd RF 'hash' fi lt e r i n g, th is n ea t 
l i ttl e ' b l a ck b ox' Provides EIGHT i nd iv idu a ll w-s wit chedo 120 Vo lto 60 
tier tz , Po wer o utl e t s, a line fL1 se , a Pi l ot li ~ ht, and a mas t er swi tch. 
We like it so mu c h , th a t we h ave b eco me de a l e r s, and c a n o f fer it a t a 
discount . See t h e a dd e ndum ma iled wi th t hi s i ss u e f or t h e Price. 
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CORRECTI ON TO THE DI S PRO GRAM 

We kne w of o r1 e ve t·~ mino r bu s t o DI S , but Prep a red the COPY for the 
P rint e r an ~w y , J u st i n cas e. The f i x arr i v ed J u s t in time. He re ' ti s : 
Del e t e l ines 3440 a nd 3450 a n d inser t the followin g lines i n s t e a d! 

;5440 
3445 
~~ 450 

3455 

LSR A 
BCC NZER O 
CMF' U 09 
BCS NZ ER O 

; TEST FO R ZERO f'AGE FORMAT 
;CO[IES 0 1 r05o11 
;E L I MI NATE 2 1o 59o4 Do1D 

After t he disa ss e n1 b l ~ is comp leted ver i f~ t ha t the s o urc e file ha s been 
ProPer l w termin a ted. It s h ould co n ta in a $ 00 bwt e a t the end-of - file 
i3 d dres s t ~ l "he first n u mbe r o n the second line o f the SEt mess a ~e 
Pri n ted af ter di sasse mb l y is co mP l et e is th e end-of f ile a ddres s . Then 
i nsert a .BA SXXXX a n d a .CE at t h e f r ont o f the s ource and a .EN at 
·t ti e er1d r as enter AS. Ex te rnal a dd r e ss r e f e rence s will be flagged with 
e rro r messages. 

A US EFUL CASSE TTE T IP 

He r e is a he l pful s u gaestio n fro m Di c k Al b ersr F'l acentiar CAr followed 
b~ s om e a ddit i o n al co mm e nt s f rom the ed it o r: 

•sY M-l ' s tape LOA D Prosram use s the sa me mem o ry 
location s as ' .M ' to k eep t r ack of ' current me mory 
location ' i n wh i c h to stor e the ne x t bw t e. I f wo u 
have tro ub le l o a d in B B taPer a f te r the , ER xx · 
messaBe o en ter .M <er> a n d SY M wi l l disP l aw the 
l ast address loa d e d+ 1, Th i s c a n b e u s e d t o a d 
J u s t Your· vol L1n1e a n d t o n e contro l s .• 

We suggest that wou studw o wi th si mP l e exa mP l es o h o w RAE - 1 an d BAS- 1 
ma r k t he e n ds of their f il es r an d ho w a n d wher e t he e nd Po i nte r s a re 
s et . Do this with a reada bl e cassette. Th e n, wh e n Y OU fin d tha t y ou 
c~a n read most, but not all • of a l o n s cassette d um p , YOU can u s e thi s 
k n o wl edge, Pl u s t h e tip abov e to set t he Poin ter a nd e n d marke r 
c orre c t !~, to rescue at l east Pa rt o f Your ca s sett e load. 

"Th is t iP is a l so he l P fL1l fo r readable cassette s wh e n YO U Ju s t wa nt t o 
lznow the e ndins address. 
MI SC ELL ANIA 

TRI -·T EK o 7 808 N. 27 t h Ave •• Ph o e ni x . AZ 8 5 0 2 1 r l ist s and de sc ribes i n 
·t he ir n ew catalos , t h e Na t ional Sem ico n d u c t o r c omPl e rnent a rY chiP Pa irr 
t h e LM1 871 Ra dio Co n tr o l En coder/Tra n s mitter. a n d t h e LM1 872 Radio 
(; ontr o l Receiver / Decode r. The nor mal conf i~ ur atior) f o r t h is Pa ir 
Pe rm its the remote t r a n sfe r of two a n a lo s a n d tw o bi n ary <on/o ff ) 
!; i ~na l s, b u t thi s m a~ be modified. Pr i ce fo r e a ch c h iP is $7.45 , fo1· 
each sPec sheet is $0.40 . An Yo n e t r ied the n1 ~ et with t h e SY M? 

MATT WILSON, a uthor of 'H EX TOASCII ' o n pag e 8!2o has des i g n ed a n 
inex p e n sive ( h e cails it cheap) 625 l i n eo 50 Hz v i de o board for SY M. He 
wj.11 send Plans to a n yo n e i nte rested. 

DAVE KEM F'o Ea s t Coast Micro P roducts, Od e nt o n ' MD <ESP-1 SPeech 
s ~rltl1es i zer), a lons with ma n s others , has sen t u s vers i o n s o f APP l e SAV E 
a nd DUMP routi n es. We i nt e n d P L1b l ishi n ~ a n ir)te s r a t ed version combinin ~ 

t he best feature s of all ~ ~ the ma n y P r osrams we have r eceived . 

DON DEPEW , SParto n Electro n ics. Jackso n. Mi o s u ggests ide nti fwinB eac h 
p 1·o s r a m YOU write wit h a u ni aue ide n t if i er . An e:<a mP l e nri Sht be 
8 106 141 6 4 5 T ITLE / LUX, The n um ber indicates t h e wearo mo nth d ate. and 
t ime, a n d the title and a u t hor fo ll o w. Th i s n1 akes i t ea s ~ t o i den ti fy 
t he ver sion ~ i s thi s the l a t est, ho w m an~ l1ave th e r e bee n ?) and a ll o ws 
~;e ver a l ta~ s for orsanizi n s ~our ProSra ms* SY M- F'H YSIS 8 ! 3 4 



FULLY COM MENTED SOURCE CODE FOR MICROSOFT BASIC? 

Microsoft holds it s source codes to be ProPrietarw• and BAS-1 loss-on 
with a copwrish t notice• but Presumablw it is a leSitimate research ef
fort to a na l wze obJect code to determine its inner workinSs• and to 
generate, throu~h one 's own efforts, a recreation of source code. Such 
r esearch could ce rtai nl w also be a team effort. A Purchaser would seem 
to be free t o modifw and enhance a Purchased Product• and indeed• to 
freelw market such enhancement s as a new Product. If the 
'enhancement s ' are so 'complete' that a Purchaser of the enhancement 
need not a lso purchase the orisinal Product• that is a nother matter• 
indeed. We ouote from a recent l etter from John Hissi nk in this 
re:9ard! 

'I have been disasse mblin s BAS-1 and have senerated 
relocatable te xt. I wo uld like to fullw dis
assemble BAS-1 as Part of a (small?) team effort, 
main lw out of interes t in seeins how the lansuase 
works• and learninl the ProBramminB tricks used. 
It 's auite well commented now, and I sit down every 
now and then with the Printout and do so n1 e more, 
but it will take a wear • unless I drop al l other 
p roJects. Anw interest with the Buws in wo ur 
neishborhood? If so. I ' ll send the lates t version 
on a disk Cit ta ke s 33 t rack s !) and we can s t a rt 
from that and exchanse updates.• 

We know of a number of users who have Prettw much annotated their 
Printouts of ~AS-1 disassemblies• but verw few who ha ve done so for 
'reassembl able' disassemblies. John• Steve Cole• and Arthur Richards 
have been workinS tosether t o reorsanize BAS• RAE, FOOS, a nd MON land 
everwthins else t h ew c an set their hands on) in order to create a 
really coherent system P acka~e. 

Since ea ch of these Progr a ms was develoPed indePendentlYr they have 
differi ng sYntaxes+ (Jne uses spaces as delimiters, two use commas, one 
uses none. Command words a lso differ. For example, BASIC use s SAVE 
and LOAD f o r cassette operations <disk i s not suppor ted), while RAE - 1 
uses PUt and GEt for cassette, a nd ENter a nd LOad f o r di sk. Since RAE 
was cast in RO M, whil e FOOS wa s not• we replaced FOOS' SAVe with ENTer 
for consistencY+ 

Note that BAS I C Permits no abb re via tions• FOOS reouire s three letter 
abbreviations . a nd RAE Permits two letter abbreviations or even 
ex tensi ons of the word. In fact• what we ca lled LOa d above was called 
LOokuP in the or isina l RAE manua l lnoo thi s is not doc umented in the 
RAE- 1 Refe rence Ma nu a l as issued bw Swnertek!), 

Their swstem will be e as ier to learn and use than the 'standard'• but 
at the cos t of ?rosram transPortabilitw. The w a re carrwinS the concept 
of a 'Personal' computer to its ultim a te limit! In Practice• however. 
t he s~ntax and vocabul a r~ diffe rences mentioned a bo ve are no real 
Probl e m+ All Sood comPuterists must be multilinsua l, an~wa~. 

But, to ~et bac k to the main Point: If YOU are interested in Joinins 
~ohn's team (wou will need FOOS to Partici?ate), sisn-on with him a t 29 
Knox Raad• Havant• Hants, P09, lNP• Ensland. The end result of wour 
Partici?ation will be a fully commented source source code of a version 
of Microsoft BAS IC into whi c h wou can incorporate anw e nhancement s wou 
wish. You'll also end UP with the most Powerful DISK BASIC available! 

MORE ON FORTH 

FORTH is fast becomins our own Personal favorite co•Puter lansuase. We 
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have decided that we will become our Universitw's resident FORTH 
'ex?ert' while everwone else is setting into Pascal. We stronsly 
recommend that wou subscribe to Saturn Software• Ltd,'s <SSL> 'Saturn 
Softnews'• e ven if wou have not Yet sone FORTH, as the best waw of 
introducins wourse lf to the lansuase. 

In the first issue• Jack Brown publishes. and ex?lainso in detail• the 
sc reens Cthe standard Pase - format for FORTH source code> necessarw to 
c onvert the orisinal fis-FORTH model to the new 79-STANDARD. He also 
Provides screens for a real - time clock• sound-effects Seneration• 
KTM-2/80 SraPhics o and MTU Visible Memorw SraPhics. We feel that the 
best waw to become fluent in anw lansuase is bw readins lots of well 
written material in that lansuase, and Softnews Provides that material. 

We h ave been test inl• with Sreat Pleasure, Saturn Software's latest 
FORT H Product, a disk- based 79-ST ANDARD FORTH• with 8 'resident' 
sc ree ns. and 104 I!!!) 'virtual-memorw' disk-resident screens, all 
a n-li ne at once. With diskette chanseso the useful memorw is unlimited. 
It's the penultimate s ystem! 

We will soon be receivinS a still newer Product, a 
Extended SYM-BA S IC IESB-2), for evaluation• testinS• 
a nd ESB-2 will a l so be supported in Saturn Softnews. 
much success in his venture. SSL's address is 8246 
B,C,, Canada V4C 5Y9. 

ANOTHER RS-232 PORT FOR THE SYM 

fullw disk-linked 
and review. ESB-1 
We wish Jack •uch• 
- 116A St,, Delta, 

The SYM has a 20 •A current looP Port which works at TTL level 1+5 V>• 
but wou maw need to add a 1 K resistor from the base of Q28 to sround• 
to imProve the kewboard inPut reliabilitw. We see no need ever to brins 
in a - Vn for cur rent loop usa~e. 

The s o-called RS- 232 port is actuallw an inverted TTL Port. with 0 V 
representing a •1•, a nd a +s V (nominal) rePresentins a •o•, 
out?ut s so. From the in?ut stand?oint, the SYM will acce?t 
ranle of RS-232 levels• from ( -5 V to ) +5 U. 

as far as 
the full 

Most of the modern RS-232 eouiPments will 
s isnalsl for those that do not. wou will need to 
ch a n~e some J umPe rs . 

accept the inverted TTL 
brins in a -Vn and 

It i s verw sim Ple to convert the 20 mA loo? to a non - inverted TTL Port 
bw s huntins the out ? ut to the Printer with 150 to 250 ohm resistor (use 
the existins R110• 150 ohm resistor. for this PUrPoseo bw 'local' 
rew ir ins >. If wo u wish to invert the TTL siSnal to make this ?ort 
RS-232 comPatib le o c ut the appropriate traces and insert inverters in 
s eries. For ~our information, there are three unused inverters on the 
SYM whi ch wo u are free to us e for this o or anw other ?Ur?ose. These are 
t o be found in the 74LS04 a t U9 (?ins 3,4,5,6) and in the 7404 at U2 
(p ins 1,21. In addition• Pins 3 and 4 of the o?en-collector hex 
inverter 7416 at U38 are also free. If wou Purchased the earlw version 
of RAE-1 ( with the A suffix), ~ou are alread~ usin~ the inverter· in u2, 
to correct fo r a ma skins error in the ROM CS lchiP select) Pin Polarity, 

MUSIC, MUSIC, MUSIC 

We now have the MTU Musical Instrument Swnthesis Sons Pack on our 
s ystem• with over 40 selections. We have automated the swstem to 
re-boot its elf after each selection <for some Pieces• the instrument 
synthesis t a bles overl aw o and destrowo the DOS) and ask the listener to 
e nter the numbe r of his des ired selection. Our favorites include 
' Lara's Theme•' 'The Entertainer•' 'Ma?le Leaf Rag,• and 'Duelins 
BanJos,• but there are some e xcellent Tchaikovskw• Bach• Handel• Chopin 
se lections thrown in. SYM - PHYSIS 8:36 



The little 15 0 mW ( into 16 ohms> a mplifiers on the two MTU DAC boards 
dt•ive a l a r g e Pa ir of 3-· wa ~ speakers to room-fillin~ volume' and it ' s 
ha r d t o rea li z e t ha t ~ ou a re not listenin~ to re a l P i a no s , banJos, 
11orn s , ~u i t a r s1 b a l a l a i ~.a s, etc. 

F or b ack g r o und, revi e w the two BYTE Ma g az ine articles by Hal Chamberlin: 

1 1 Se p t 1977 : A Sa mpling of Techniaues for Computer Performanc e of Music 
21 APr 1980: Adv a nc ed Real-Time Mus ic Synthe s i s Te c hniaue s 

The MTU DAC Board co me s with its h a rdw a re ma nual1 a nd a cassette 
c ont a ining o b J e c t c od e similar to th a t in the fir s t article1 and several 
lh e lodie s , s uita bl e fo r a 4K sys tem. All HTU music is four-·voice 
h a rmo11 y ; wi th two DAC s1 th e music i s s te r eo. 

'Th e Advan c ed Mu s ic S oftware Packase c ont a in s a source code listing for 
a ll P ro~r a ms described in the fir s t a rticle a nd a c a ssette c ontainins 
a ll o bJe ct cod e . An SK s ystem i s reo uired. 

Mu s ic P rod uced by the techniaues de s cribed in the fir s t a rticle is 
"a d e au a t e •. l.i k e the talkins do g who had verY little to s a y, but was 
a maz in g becau s e it c ould t a lk at all ! On the other hand the techniaues 
desc ribe d in the s e c ond a rticle ma ke the SYM i nto a true musical 
ins trum e nt, a ny in s trument! It mu s t be heard to be believ ed . A stereo 
cassett e (a ud io ) is ava ilable o f a lec ture b~ Mr. Chamberlin' with a 
t1 a lf -- do z en s el ec t i ons. 

At l eas t 1 6K1 Pr ef e ra bly 32 K i s re a uir e d for the Mu s ica l Instrument 
8Y r1thesis Package, which cont a in s s ource code li s tings, ob Jec t code on 
<:asse tt e , a nd three se l ec tion s on casse tte, for 16 K, 2 4K, and 32K 
s~s t e m s . 

And fin a lly, f o r owner s of the Mu s i ca l Instrl1ment Synthe s i s Pack age, the 
So n a 'Pack, o n c assett e or FOD S di s k e tte, is a v ailable. MTU a nd Hal h a ve 
dor) e an o utstand i ng dev e l0Pn1ent J o b in the mu s ic a r ea . 

NOT E : All MTU Prod ucts 1 in c lud i n a r ep rint s of the BYTE article s 1 are 
i3Vai l able tl1ro us h t he Use rs ' Group. Se e late s t addendum f o r Prices. 

MORE MISC ELLANIA 

JERRY AVIN S 1 RCA 1 David Sarnoff Re s e a rch Center, Princeton. NJ, s ent u s 
a Pair of min a tu r e electromagne tic s peaker s • di s tributed by Star 
Micronic s 1 Inc . , 200 Pa rk Ave.1 Suite 2 3 08E1 New Yo r k1 NY 10 01 7 . These 
can be Plus~ed i nto a s t a ndard DIP s ocke t , if des ir e d, a nd make 
exce ll e n t 'BELL' s f o r the KTM - 2. J errw e x Pl ai n e d h o w t o get r i d of the 
annoYi nS no i se whe n the bell i s s upposed to be 'off' . Thi s noi s e i s due 
to t h e va ri a bl e TTL zero lev e l s i g na l. Merel y addin g a s il i con diode in 
ser i es wi ll do tl1 e Job ! If Y Oll wi s h to k. eeP the DC co mpon e nt of the 
!i i Sn a l o ut o f t h e s pe ak er Y OU ca n a l so a dd a capac ito r in s eri es , a s 
wel l. 

.. JO HN BLAL. OCK, who s e a ddress a PPe a r s in m a n ~ b ack i ssues ' i r1 conne c tion, 
wi th hi s me mor y CRAM and ROMI e xpa n s i on bo a rd s 1 se nt u s a c oP Y of HIS 
' DISAsse mb l er-i n to-RAE' . It a rri ved t oo l a te t a re v i e w1 but John ' s 
P r os r ams are •J s u a llY ~ ood <Not a lw ays , howe v er! In one of hi s p ro s r a ms 
Publi s hed in MI CRO h e omitted the 'm a nd a tory' JSR AC CESS n eeded before 
writin s t o S y s t e m RAM. He didn ' t re a li z e the omi ssion ho we v e r , be c ause 
1.i ke 1n a n y othe rs, he had cut the MM - 45 write -p rotec t Jum per! ) . He will 
P rov ide RAE s ource c assettes of hi s ve r s ion for $15. 00 Plu s Pos t ase. 

Cit mus t be more t h a n c oincidence . i t i s the world 's ne ed1 th a t at least 
f o ur dis asse mbl e r !;- into- RAE we re deve l oped ne a rl y s imult a neou s l y. In 
addition t o th e three mentione d in thi s issue1 Bob Peck a l so desc ribed 
l'lis v e r s:io n to us. ) 
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<continued from page 8 :321 
tube- twPe monito r i s un a ble to handle this situation. The imase is 
s everl Y d isto r t e d durin g this oPeration. However1 mY Leedex Video 
100 monitor h a ndl es thi s s i tuation like a charnP. It remains rock 
s olid! 

I ' ve adde d a b o>~ cont a inin g 8 s wit c he s CSPST momentar~ contact, 
normall y o Pen l in Par a llel with the he x keypa d numbers 0 thru 7 Per 
the dia g r am a nd wire list. It a ttac h e s to the APPiications 
Conr1ec t o r (A) . Th i s make s the us er interface a bit more fun as well 
as P rov ide f o r futu r e e x p a n s ion. Swit c he s Or 1, 2 and 3 corresPond to 
UP • lef t, do wn a n d ri a ht. UP and down are not used by this Program. 
The othe r fo ur s wit c he s a r e a vailable for other Program functions. 
In thi s c ase S4 will fire the gun a nd S7 will restart the prosram. 

If your VM is Jumpered t o b e~in a t a nother SK boundar~ other than $2000 
then ch a n ae l ocati o n $1 C01 from $ 20 to whatever YOU selected. To 
cha nge t h e s ound o f the sun when it fire s • try chansing location S1EE8. 
Onl Y v a lues b e tw e en $ 0 1 a nd $OF are a llowed. The sound of the gun 
a fter a ll 10 s h ots a re fired is controlled by location $1F2C. 

************************** 
* * * so 54 S 7 * 
* Sl S3 * * S2 S5 S6 * 
* * ************************** 

Figure 1 - SWITCH BOX LAYOUT 

A- 2 1 A-19 

* * 
* * 
* * * * 
* * * * 
***** ************ ***** 
* so * S 4 * 
* * * 
* A-1 7 * 
* * * * 
* * * * 
***** ************ ***** 
* S l * S5 * 
* * * 
* * A- Z * * 
* * * * 
***** ************ ***** 
* S2 * S6 * 
* * * 
* * A-X * * 
* * * * 
***** ************* **** 

S3 * 57 

* 
A-V 

Filure 2 - SWIT CH BO X SCHEMATIC 

We tri ed the vis u a l Po rti o n o f t hi s ga me1 but not the audio• because our 
!;olJnd serlerator i s not ye t in s t a ll ed . As is usual with Jack ' s Pro~rams' 
the a ame i s val u able n o t o nl Y f or it s elf1 but for the additional ideas 
:it r-ro v i des . SYM-PHY S IS 8 - 38 



STILL MORE MISCELLANIA 

CARL MOSER, author of RAE-1• based on his Previous ASSM/TED for the 
6502• has Ions h a d available an ASSM / TED 6800r a cross-assembler fro~ 

6502 to 680 0. He has been sellins this to industrial users with full 
documentation a nd consultins s upport for $500. Since RAE-1 users 
alread~ have the esser1tial docuruention , and since we have asreed to 
Provide anw reauired sUPPort1 Carl has allowed the Use rs' GrouP to 
market ASSM/TED 6800 obJect code on diskette or cassette for $75, We 
hoPe t hat Ca rl will soon have an ASSM/TED 6809 available. Since most 
SYM-1/69 users will also have a SYM-1 available• the cross-assembler 
BPProach should be acceptable. 

TERRY TRIFFETr Ensineerins Dean• Universitw of Arizona• has come UP 
with an interesting concept, that of Publishing books on cassettes. 
readab le on anw comPuter swstem with Microsoft Basic. Terrw has 
writ ten a text editor in BAS IC to permit orsanizins the text and 
dumPins it to cassette a page a t a time. A twPical full-length book 
could be con tained on a single 60-90 minute cassette. When tapes are 
duPlicated automati ca llYr Publ i shing costs are below those for hard 
COPY editions. A s econd BASIC program Permits the us er to control the 
read-in and format tinS of successive page s . The user specifies the 
termi nal width (from 40 to 66) a nd the dis Plaw i s risht-Justified• with 
long words hYPhenatedr if reauired. Terry 's first book is a novelr 
'The One-fold Way', We have read the first three chapters and are 
anxiou s to read the rest . The formatter Prosram and the complete novel 
are availab le directly from TerrYr a t 6935 Stardust Circler Tucson AZr 
85718, for $25. As a convenience to over s e as subscribers who are 
ordering other items and would Prefer to send only a single checkr the 
Users' Group wil l handle overseas orders. 

WILLI KUSCHEr Wilserv Industries. P. o. Bo x 456r Bellmawrr NJ 08031r 
sent us a CO PY of the User 's Manual for KMMM CKushe Magnetic Media 
Monitor), a 6502 swstem DOS <Disk Operating System). KMMM i s written 
to be used with the SD Systems Versaf loPPY I FloPPY Disk Controllerr 
which itself is design e d to be used with the S-100 Bus . It was John 
Blalock who called our attention to KMMM b Y sendins us a PrePrint of an 
article submitted to MICROCOMPUTINGr describing hi s method of 
interfacing the SY M to the VersafloPPY Controller. John has hish 
Praise for K- M c ubedr a nd sent a lon g copies of hi s links between 
BAS-1/RAE-1 and KMMM. He also sent along a schematic of a simPle 6502 
to S-100 bus siSnal conve rter to drive the Ver s afloPPY FDC, Since 
MICROCOMPUTIN G has a Ion s las tim e for articlesr contact Willi for 
additional information , don't wait for the a rticle. Our feelinss a bout 
KMMM? It is a well conceived a nd well imPleruented DOS, and since it 
can r ead CP/ M sene rated disks• it shou l d be Possible to transfer ASCII 
text files to/from 8080/Z-80 based sys tems• using 8' drives. 

PROTRON ICSr 1516 E. Tr opi ca n ar Suite 7A815r Las Ves as r NV 89109r s ent 
us a COPY of the Owner's Manual for a 32K DYnamic RAM Boa rd for the 
KIM-4 Bus. The board a lso includes fou r ROM/EPROM sockets. The 32K 
can be assisned e ither above or bel o w $8000r and individual 4K blocks 
can be disab led in case of add r ess space conflicts. The ROM sockets 
will hold the 2-chi P versions of BAS-1 and RAE-1 /2 or 4 EPROMS. 
Contact PROTRONICS directly for additional information. 

JOE HOBART• 3465 N. Andes Dr.1 Fl ass t a ff, AZ 860011 has sent us for 
review a copy of PIRATE'S ADVENTUREr adapted from the TR S-80 Level II 
BASIC version Printed in BYTE• December 1980 . As the authorr Scott 
Adams, of Adventure International IAil1 Points out land as we have 
confirmed by testing), BASIC is f ar too s low, and reauires lots of 
memory, Mr. Adams s t at e s that a ll current AI ga mes are written in 
assemb lw languaae, a nd save Joe a uthorization to di s tri but e his BASIC 
version roYalty-free. The Same reauires a FULL 32K sws tem , r ea llw! Send 
,Joe $15 for a cassett e COPY+ SYM-·PHYSIS 8-39 
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LOG- OUT 

Wellr another issue will be ready to so to the Printer's when these 
closing Paragraphs are stored on disk CENT LOG), the Printer turned on 
<DC PON), and the hard COPY Prepared for Publication CDC PUB), 

We h av e Published three Programs• all in assembly lansuase, one each at 
the b eg inninSr intermediate, and advanced levels. This does not mean 
that we did not set enough BASIC Prosramsr or that we are anti-BASIC. 
We like BASIC; we regard it as the linsua franca of the computer worldr 
a nd feel it should be everYone's at least second languase. 

Actuallwr we did receive manw more BASIC Programs than we could find 
time to trY1 a nd Tom Gettws has given us a whole diskful. We think we 
have convinced Tom to comPile the listings into a book, which we could 
call 'The First BASI C Book of SYM'r and offer for sale in the next 
i s suer a nd Provide on cassette also. If wou would be interested in 
!; Purring Tom on, write to him' in care of us. Our aim should be to 
build t he SYM software availability UP to where it will become the 
STRONGEST sel linS Paint for SYM, 

In our ne x t i ssue we will be Publishing a neat BASIC utility Prosram 
!; ubmitted b~ Jim Pensr a , o~ Whitman Collese, Walla Walla, WA. This 
Prosraru searches a BASIC text file and Picks out and lists all variable 
rl ames. Unf o rtunate l y, it arrived too late for review and Publication 
:in thi s issue. 

We hope a l s o to fi nd room for John His si nk ' s 9600 baud terminal Patch 
Prosramr which will Practicallw seem to throw the data onto wour CRT 
~screen. Several reade r s, includin~ Jean Paris' of Parisr France' who 
vi s ited us l ast weekend, o n a motorcycle trip throush the western US 
a nd Canada1 work at 9600 baud resularlw• bY simPlY having replaced the 
1.0 MH z crystal with a 2.0 MHz one. 

We resret to a nn ounce that the miniature ultra-violet lamP which forms 
tt1e basis for our c he a p EPROM Er aser has been discontinued. We are 
contac ting a ll Possi ble Pl aces we can think of which maw have some 
s till in stock. Thanks to Bill Cr a mer• Altanta. GA, who found us a 
s ma ll batchr we sti ll have a few Erasers ava ilabler but at a sliShtlY 
ir1cr eased Price. See addendum for new Price. 

Our Mi c roprocessor Fundamental s class at Chico State drew 26 students 
from as far a wa ~ as Michisan1 Utah1 and Washinston State. In addition 
a number of Chico St ate's foreisn students from Algeri a and Saudi 
Ar a bi a. were r eBis tered. Six of the s tudents were Previous 'SYMmers', 
These included Phil Kohl r Dick Albersr Ken Kartchnerr Larry Brisgs1 Joe 
Fiers tein a nd Pa ul Walker. It wa s good to meet with these 'old 
friend s •, and to be a ble to compare notes with the~. There was auite a 
P rofit ab le intercha n s e of ideas. In additionr they Provided valuable 
auidance a nd insPiration to the raw be s inners. We will be offering 
thi s c1Jurse a~ain a t Ur1iversitY of California, Davis <near Sacramento), 
on Sept 11-13. The fee is $295r or $495 with a SYM included. Call 
(9161 752-0880 for additional information . 

We will be on a sabbatical le ave from Chico State during the sPrinS 
semeste r of 1982 • and Plan to s Pend several weeks each in Europe and 
the South Pacific area . If anw of our readers associated with 
lJni ve r s itie s or technica l schools would wish to have us as a •visitinS 
Professor' for a few daY s r in exchanse for local travel and lodging 
expenses• Please write. We look forw a rd to meetins with manw of our 
overseas reader s during these trip s . 

We thank a ll who have submitted materialr and aPolosize that so much 
h ad to be l e ft outl it was ~ot easy t~ decider and there was more than 
enoush for a n 80-page issue. 
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