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EDITORIAL POLICY

S8YM-PHYSIS is not intended to be wour turical reriodicaly to which new
subscrirtions bedin with the current issue. Insteads new subscribers
start out with Issue 0 and Issues 1 through 6 and: horefullus do not
remain bedinners lond. Thuss, there will be no "Bedinner’s Corner® in
each issue. Ratherr we hore to increase the level of sorhistication of
our materisls 3s we and wou dHrow in exrerience with the SYM-1y and
continue to make ever increasing demands on its rerformance.

We will include in each issue several rrodram listings for both BASIC
and RAE users. We will also attemert to keer readers current on what is
available for the SYM-1:, in the was of both hardware and softwarer from
every source of which we knowr and rublish any tirs or hints for
improving the SYM‘s rerformance which we or our readers discover., MWe
also hore to present concertsy ideas» thoushtsy software and bharduare
desidn erincirlesy philosorhical whimsiesy etc.r at least some of which
:?ould be usefuly to 3t least some of our readers, at least some of the
me .

We will try for four mailings rer vears with an averadge of 346 sindgle
sraced manuscrirt padges rer mailind. Outside rressures may rossibly
force an oceasional “double-issue® (as harrened with 5/6 last wear!).
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~Punch along this edge fd'ertion into a binder-

HELF US TO HELF YoU

We are now sufficiently ordanized to keer ur with the unexrectedly larde
number of letters and rhone calls which arrive seven days a weeks and
cen even det caught ur with the mail backlog after a3 week’s absence. We
are even making a slight dernt on the enormous backlos which accumulated
before we figured out how to handle it. FPlease bear in minds toor that
we do have a full-time teachind rositiony and that rublishing SYM-FHYSIS
is only a3 leisure-time (!) activitu,

There isr howeverr no way in which we can det back to last December’s
mails so if we have not answered an earlier letter of wourss Flease
sccert our arologiesr and try again. The following suddestions will
helr us to helr gou more efficientlu!

Please use serarate sheets of rarer (each with wour name and address on
it!) for each of the following!

1. Reauests for HELP. These will det first rriorits.

2. Reauests for deneral informationr no emergencu.

3, Purchase requests, These toor det rrioritw.

4, Letters of rraises condemnation» articles» ideasr etc.
These we will read a3t leisure» for rleasure.

It will hels dreatly if each item is so clearly obvious as to its rrorer
catedory that even a “turicsl' clerky who could not care less about
learnind to do a3 Job wellsy could sort it out into the erorer rile. This
is one clerical task for which we still need human helr. Our SYMs won’t

helr us herel

While there is no charde for the "research® involved in getting answers
to wour auestions» because we endoy the learninds we do ray someone to
make Xerox coriesr and stuff arid address the enveloresy and rostade
costs are rising., You can helr us cover these costs bw slirring 3
dollar or so into wour envelore occasionallw. Overseas currencs is 0Ky
toor since Jean loves to travel, and will find a way to srend it.

OUR SUFPORT FOLICY

We will fully surrort all of our software rroducts, notifuing all
rurchasers of known buds and their fixes. When wurdraded versions are
availabler purchasers of earlier versions will be given discounts on the
new versions.

Most softuware epresently avasilable for distribution surrorts only
cassette I/0» and is available on cassette. Owners of FODS sustems mau
order disk versions. The disk versions are Load and Gos called by RUN
Zname. Disk drive turnoff and any rades O and 1 initialization are
built into the erograms. When we have the Disk 1/0 ratches readys
notices will be sent to a2ll owners of record. The ratchesr including
source code in RAE/FODS format, will be made available for 3 nominal sum
to cover the mediar shirringy and labor costs involved.

We’re even more anxious than wou are to set these ratches readuy for use!
We have modifiedy or are in the srocess of wmodifwingy 3ll existing
rackages to suprort FODS Disk 1/0. For examrle RAE-1s SWP-1s and EAS-1
are fully intesdrated with FODS. BAS~-1 now surports .CHAINy (APPENDy and
+ED (Enter Data) and .LI <(Load Data) commands, These ratches were
written by Tom Gettus. We are currently working on the FORTH and tinu-c
Disk I/0 ratches.

It is a real rleasure to watch RAE-1 assemble and list s 48+K source
code file with .CT modified to mean Continue on Disks or to watch SWP-1
rriht ocut a8 90 rade rerort from disk files!
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MORE ON SOFTWARE °*THEFT®
We received the followinz post card recentlus and rerprint ity in its
entiretys omittind only the signature!

Dear Lux!?

As a result of vour statements on rade 4-27y I am nol renewind
my membershir in SYM-PHYSIS. Theft is thefty redardless of
whether the thief deems it *fair® or it ‘occurs srontaneouslur®
and I cannot condone it with continued meabershir. Nor will I
ray rrices for software inflated by the anticieation of
*sharing,"* Would wou be “encouradged® to teach if only 1 out of 5
students rpaid the tuition that raus wour salaru?

We are truly sorry to lose the writer as a member of the SYM~1 \Users’
Grourr because we sense from the tone of his messade that he has dgiven
the matter much thoughts and there is much that he could contribute to
the rest of us ih the waw of ideasr and softwarer etc. We will send
him a cory of this issues so that he will know our ideas on the matter.
(We have since telerhoned the writerr and neither of us convinced the
others but we are still friendlul)

We have always considered ourselves to be more of a *scientist’ than an
"endgineer® and Jokindly described the former as anxious to accumulate 3
string of published rarers (for the dloru!)y and the latter to acauire
a3 ‘string of epatents (for the fiscal return). (We hore we haven’t made
any more enemies with this last remark!). As a8 scientisty we ‘have
freauently exchanded manuscriptsr roudh draftss notess etc.y with
othersy and often sent Xeroxed articles to others marked wup with our
comments and auestionsy askindg them for their ideas and sudgdestions on
something we have seen in the literature.

We have viewed this in the sririt of ‘*research® and information
exchangey and considered it °*fair use® of rublished research materials.,
I have sent cories of my published articles to colleaduess and have
allowed them to include cories as arrendices to rerorts thew have
submitted to their clients. The clients would never have seen the
oridinal articlesr nor would they ever consider subscribing to the
Journals which published themi the rpublishers lost no income as a
result of these *dift cories®,

I did obJect oncer and verw strondlys toor when 3 "colleadue® had one
of my rublished (and corurighted bw the rublisher) articles returedy
substituted his name and consulting firm’s name for mine and charded
one of his clients for the rerort he °rrerared® fof thewm!

We consider the unauthorized marketing of someone else’s rroduct as
one’s own as the real violation of the seirit ‘and letter of the
coryright and ratent lawss not the sharind bu close associates. For
exampler 3 small drour of chess rlavers might rool their funds in order
to acauire a3ll available chess rrograms for their mutual use. On the
other handr when a larde grour acts as 3 purchasind *collective® for
the rurpose ofy in effect:, "manufacturing® and *distributindg®
reproductions of a producty be it software or hardware (circuit boards
are also rerroducible)» it becomes a commercial activitws and should be
considered as suchr even if it is a not-for-profit ordanization.

What we think we meant in the referenced statement on rade 4-27, was to
pick some arbitrarg numbers in this case fiver as beind a "fair® urper
limit for 3 resource-rpooling commune! Perhars the number was too high?
Too low? Or what?
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A BELL FOR THE KTM-2 AND/OR KTM-2/80

You maw have noticed in the KTM reference manual that rin 22 on both the
Main and Aux rorts of the KTM-2 (and -2/80) is labeled ‘BELL’. When we
first dot our KTM-2y we tried handing 2 small B ohm sreaker between pin
22 and dround> with unsatisfactory results. The sreaker made noise even
when it was not enabledr so we dgave ur that idea immedistelu. One of
our associatess Lew Davisy sugdested we try instead a riezo-electric
beerer. Lew also suddested that we we would det a better tone if we
disabled the on-board oscillator., We then connected a Radio Shack Piezo
Buzzer (273-040) between rin 22 (rositive or red lead) and one of the
dround pins. The combination tone of tHe beerer (4.8 kHz) and the lower
freauency on-board oscillator was not rleasanty so we cut 3 trace and
added a Jumrer to disconnect the oscillator.

RAE now sisgnals us audiblw on error messadesr and 3lso lets us know when
we are near the end of an inrut line (72 characters). We can now PRINT
CHR$(7) from BASICy instead of LET X = USR(%°8%72":;0) when we want 3
beer., Our only comelaint is that the Bell Enable sidgnal is too lons,
nearly two seconds. One fix for this is to install a °*flasher LED®" in
series with the beerers this will produce several short beers instead of
the one lond beer. The beerer volume may be reduced in intensits with
either a series resistor or 3 riece of maskind tare over the orenind.
To disable the oscillator cut the lond trace Just above R 23r and Jumrer
the left end of this trace to the right end of the londg trace Just below
U 38, This cut and Jumrer will disconnect »in S of U 38 from the on-
board oscillator and rermanently dground it.

Radio Shack also has available 3 much more comractr less exrensiver
Piezo Elementy without the built-in oscillator (273-064). We tried this
device alsos tieind its red and blue leads todethers derending on the
built—in oscillator to denerate the tone. The result was a3 verwy
rleasantr but very auiets low ritched buzz. We felt the volume was a
little too low to alert us from across the rooms but Just right in a
noise-free environment (i.e.» no hi-fi, TV, or conversation dgoing),

Another alternative would be to use the same ture of beerer as is on the
SYM-1 itselfy but this is rot as readily available as the Radio Shack
devicer and is very likeluy less cost effective and more troublesome to
mount on the KTM because of the exrosed metal contacts.

While we are looking at the KTM» let us remind gou about rin 23, labeled
‘DC’. This is enabled (low) by CHR$(19) and disabled buy CHR$(20)} these
are Control-S (DC3)r and Control-T (DC4)y resrpectively. ‘BC’ can be
useds ' with a suitable relayr to control the AC rower to wour erinter:
for examrle (NOTE! ‘DC’ means ‘Device Control’y not Direct Current!).

CONTROLLING I/0 FROM BASIC

Herer slishtly wmodifieds are Andre Hoolandts’ subroutines for switching
between a2 110 baud TTY on the 20 mA loor and 2 4800 baud CRT on the
RS 232 interface!

1000 X=USR(-29818,0) {POKE 42580,208:!POKE 42577, 1!RETURN

2000 X=USR(-2981850) :POKE 42580,224:POKE 42577+213RETURN
The USR function is a JSR ACCESSy and 42580 and 42577 are the locations
of TOUTFL (%$A654) and SDBYT ($A4651)s resrectively. The numbers roked
into TOUTFLs 208 and 224> are the decimal ecuivalents of $D0 and $EO»
respectivels., It might seem that these should be $60 and $90» but not
necessarils so0. Note that with the values $DO and $EOs CRT IN is
enabled with TTY IN/OUTy and TTY IN is enabled with CRT IN/OUT. This
rérmits INSTAT and TSTAT to check for the BREAK kew down on either (only
rossible with MON 1.1, MON 1.0 only checked only the device on PB7 of
the 6532y normally the CRT)., Any kews on the unselected device during
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an INCHR or INTCHR willy of courses produce dibberish because of the
incorrect baud rate.

The $DO for the CRT choice is much better than the SYM-1 default value
of $BO» since this latter activates TTY OUTs not TTY 1INy and the TTY
will chatter on unintellidibly at the wrondg baud rate unless it is
turned off. Of course a3 disconnected TTY ‘sends® 2 rermanent break
sidnaly so You may prefer the $90 in many cases.

The 1 and the 213 are the decimal ecuivalents of $01 and $DSr for rates
of 4800 and 110 bauds resrectively. These maw be changed to fit wour
own perirheral rates,

ANDTHER CASSETTE PROBLEM AND FIX

Mast of the cassette read rroblems on the SYM-1 seem to be *"fixed®' bvw
replacing C16 with a smaller caracitor (0.01 uF)y aligning. the headss
cleaning the rinch rollery etc. We recentls met 2 SYM-1 whose outrut
cassettes were unreadable on arny other SYM/Recorder combination. We
tried three or four SYMs and recorders to no avail, We finally decided
that the outrut level was mardinally lows and chanded R88 from 470 ohms
to 1.0 kohms to arrroximately double the recording signal level. This
worked out fine.

THE RAE USer FUNCTION
The RAE-1 USer function 2llows the rassing of one rarameter throudgh the
A Redister if wou so desire. Enter the following rFrodram at $0003 to
check it out?

0003- 20 A0 BA JSR TOUT

0006~ 4C AC BO JMP RAE.WARM

Call this with USer (any character)r and that character will be rrinted.
The value of the rarameter rassed (remember it is the ASCII eauivalent
of the character) can be used to select one of 2 number of ortional
subroutines.

WIGGLE YOUR CHIFS AND FLEX YOUR BOARDS

While it‘’s 3 do0od idea from many stand-roints to socket all of wour
chirsy rather than solder them in» Poor socket contascts could dgive rise
to the same sorts of rroblems as cold solder Joints. Several readers
(as well as wer ourselves) have traced their meworw and. other #froblems
back to these two sources. We sugdest that wou widdle wour chirs in
their sockets to increase contact likelihoodr and flex the circuit board
slightly to helr locate bad solder Joints. The flexing mauy not show wou
where thew arer but it might °*fix" them semi-rermanently.

MORE ON DISK SYSTEMS AND COMMUNICATIONS

We have been studuing Arrle II DOS (3.2 and 3.3) to see how it works.
Arrle DOS is very eledagnti we like best its ability to wuse 1long file
names., The HDE FODS is also eledanté we prefer its command structure
and suntax. DOS and FODS are both very versatile. We can not rate
either as clearly surerior to the other (to saw nothing ahout CP/M for
the 80-ture machines and FLEX for the 6800 sustems). To do so would be
like comrarind arrles and ...

One feature that Apple DOS has is the abilitw to OPEN, WRITEy READY and
CLOSE text files to the disks from various landuagesr e.g.r from either
Inteder or Microsoft BASIC, For the uninitiatedyr this means that when
LIST is cslled from BASIC» or PRint from RAEs the outrput mayw be
buffered to a °named” file on the disks instead ofs or in addition tos
arrearind on the terminal or rrinter. The file iss of courser in
ASCIIy with each <cr> followed with a3 <1f>, Nexts naturallys when
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BASICy or RAEy is aswaiting inrut of a filer it must be made rossible to
"OPEN®* the rrorer named file and *REAN® that file instead of exrectinsg
inrut from the kewboard). Thus RAE can be used to rrerare and edit
errodrams for BASICr for examrle.

We started to follow that rath over a vear agos before we had s disk
sustemsy with the MERGE rrodgrams which dumred the ASCII listing from
BASIC into high memory for later recall (from BASIC). Our next ster
was to allow RAE to access and redumr (edited). Whuy did we not follow
througsh on that? Because we felt that each hidher level languasde
should be "stand-alone®i why should a second landusge be reauired to
make up for the inadeauacies of a first. Jack Browns rointed out to us
about that timer that SYM-BASIC could be its own editor (more on that
elsewhere). :

There is howevers 2 vers valid reason for beind able to dumr ASCII to
disk or memorur and we hore to get this going on our sustem during the
next aquarter. ASCII is the American Standard Code for Information
Interchander between comrutersy terminals and data banksy etc. Buf-
fering datar in ASCII, in memorys if there is. enoudghy otherwise on 3
disks will 3llow wou to interface wour SYM to data servicesr time
sharer etc.» througsh 3 wmodem. A number of readers are working on this.
Our suddestion to those who asked was essentially as follows! Durlicate
the RS232 hardware and software in SYM (at a3 fixed baud rate to save
memory space) and let the external sustem interrurt +to det action.
Your added software will have to Provxde the necessary communication
rrotocol (use full durlex) to "handshake'y usindg some of those control
codes wou may have wondered about. So far no one has told us thes have
completed the dgeneral taskr althoush a3 number of readers have had
success in talking between SYMs or SYMs and Arrles.

Incidentallyy it is & rather simple task to interface two SYMs alond
the cassette interface for hex intérchander in an ad hoc wayr rutting
one SYM in the .L2 mode and the other in the .S2 modes, or LOAD and SAVE
in BASIC. We have not done 311 of the waw with thiss automating the
procedure so that a signal on the AUDIO IN line tridders an interrurt.
To do this would necessitate tieing PR4 of VIA #1 to either CEl or CAls
and prodtamming the selected rin to denerate an IRQ on the *first’
transition.

SYMPHYSIS 1979-80 INDEX AVAILABLE

Jack Giervic has rrerared an index coverindg the contents of Issues 0
through 6. You can order rrinted cories from him for $2.00y US/Canada:r
$3.00 overseas. The index was prerared in RAE-1 formati he sent us 2
cory on cassettes which we now have on disk. We will comrare the
relative utility of softcorw (CRT) and hard cory information retrievals
using the index as a test vehicle., Jack’s address is 2041 - 138th Ave.r
N.W.» Andovers MN 55303,

SPEAKING SOFTLY (ON SOFTWARE)

Some very useful software is coming in faster than we can check it out.
We will describe some of the choicer items here. They are weither too
lond or too numerous to rublish in 3 regular issue. Also many are in
preliminary forms and will need additional commenting and instructional
documentation before release is advisable.

>>¥tiny-c and TECO-TYPE WORD FROCESSOR<<<
The ones we do rlans for sures to markets include tiny-c (from ting-c
associates)r relocated downwards to $0400 from ¢the originzl SYM-1
version bw Jim Goodnow Ils with 3 modified cassette ratchy andrs later
this wears one of two (or rerhars both) TECO-ture word rrocessors.
TECO is a Text Editor available on DEC systemss and manw SYM-1 owners
would prefer TECO to RAE,» because they learned TECO first.
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Actually, there are more word processors available for SYM-1 now than
we can use: but we have checked out those we know ofy and feel that the
choice is 3 matter of rersonal preference. If wou use FORTH with its
own built-in Resident Assembler Editor (that’s RAE 1)y gou maw not need
RAE~1 and SWP-1» so wou could ort for TECO-twreé (we can’t call it
TECO) .

>»>SUPERMON EXTENSIONS<<<

One of these dsusy we’ll det up 3 rachade of a3ll of the doodies
desidgned by Tom Gettus as SUPERMON extensionss to fill the 4K dar at
$9000» or wherevery since wou’ll get fully commented source code on
cassetter and can addy subtracty and modifs to wour aind’s content
before burnind it into EPROM. He has added °named® .S2 and .L2 (vers
nice) and five or six kinds of .,V (for Verifw)., These include Verify
for Checksum onlys verwy fastr and a2 realls fancy one which we rublish
elsewhere in this issue as a free-standing (not linked to MON as 3
built-in command) versions with several examrles of its use.

>>>A SYMBOLIC DISASSEMBLER<<K

Durind the next aeuarter we hore to distribute the RAE Swbolic
Disassemblerr beind develored by John Hissink. It will be & two-rass
disassemblers the best kinds as RAE is a two-rass assembler. Perhars
the combination should be called RADE? John has comrpleted PASS 2y the
most sophisticated rarty and is: adding what he calls *a3ll sorts of
bells and whistles®. What the RSD does is create a pseudo source codes
which wmaw be edited and reassembled as desired by RAE-1. The user isy
of courser responsible for fladgging a3ll addresses outside the prodgram
as externalsr adding the BY for table entries and the #L» and the $#H.
for all vectors within the rrogram. The human aldorithm for doinsg this
is still not well enoush defined to rrodram. The user adds s .EN at
the endr a3nd 23 .BA d$xxxx at the bedinnindy makes any desired
customizationss and reassembles to suit. See how easy this would make
it to move 311 of the RIOT (RAMsI/0sTimer) block and MON up and down?
We include a samrle outbut elswhere for wour information. It is 3 very
powerful aid. Can’t wait to try it on Microsoft BASIC!

since even uncommented source code occuries much more memory srace than
its corresponding ob.Ject coder the source code could be generated in
sedments and stored with the .CT directive at the end of all sections
excert the 1lsst. You could also work on desired sections for study
purroses by using .CE (Continue on Error) to rermit assembly with
undefined (external to the section) labels. After wou have analuzed
the sections wou can rerlace the arbitrars labels with weaningful
labelss add commentss etc.s and have wour own *unofficial® source code.
Does snwone out there really know the law on whether such a sunthesized
source coder bearing so much of the doer‘s sweatr bloodr cursess and
tearss can at least be put into the rublic domain? I’m  sure Microsoft
has a3 firm pPosition on this» but has there been a test case and
definitive decision?

ﬁ DEDUCTIVE STORY (PART I)

Ue had rlanned to publish in Issue No, 1 the first rart of what we would
whimsically call "A Detective Storw®s showind how to exelore the
musteries of BAS-1» in particulars and of Microsoft BASIC:s in denerals
but our plans went awry., We felt that this would be of rarticular
interest to bedinnersr sincer not only was the Reference Manual surrlied
with BAS-1 quite sketchys it was downright shot full of errors in the
sections dealing with rrecision and method of data storade. Sos here is
the long delaved rart one. We describe onlw the rprocedure., We leave it
to wou to find outr not *Who did it?" (that was Microsoft),» but °*How was
it done?®
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Firsty fill part of the memory with AA‘ss because thes are easy to srot.
Use the MON commands ‘.F AAsOsFO’y and ‘.F AA»200,3FF’, Next enter
BASIC with “.J 0’y and answer the MEMORY SIZE? epromrt with 1024y and the
WIDTH? epromprt with whatever value uou wish. Later on try to find the
maximum and minimum values BAS-1 will accert. For nows however: enter a
simple pProdrams such as the following (gou migsht do bettersr rerhars» to
start with only portions of the prodrams and dradually build ur to test
other featuress e. dg.» string arrays and inteder arraus!)?

100 A=3

110 B=4

120 C=SQR(AXA+BXB)
130 A$="HELLO"®

140 B$="GOODBYE"®
150 C$=A$+" AND "+B$
160 FOR I=1 TO 5
170 AC(I)=IXI

180 NEXT

190 PRINT A$,B$,Cs
200 PRINT AsEBsC
210 FOR J=1 TO 5
220 PRINT JrA(D)
230 NEXT

‘RUN’ the rrodgramy then enter MON with a RST. Nowr print out the
contents of the first 1K of memory with .V 0,3FF’. Note the values of
the seven rointers (14 butes) from $007B throudgh $0088y and examine the
memory contents of the six sections of memors between successive rairs
of these rointers. The six sections are for!

1) The prodram itself

2) Simele variables and strind rointers
3) Arraw variables

4) Free srpace

5) *ComrPuted® strinds

&) "Garbade"

Nows with the following hintssy and the erroneousr but at least
sudgestiver material in the reference manual, see if vou can °*figure it
out”®. We knows from our corresrondencer that many readers are in very
isolated rlacess where a2 task like this one would actuallw be the most
exciting thing thew could find to do on most ang diven eveninsg.

1) Line numbers are converted to two hex butess inverted order.

2) Keuwordss e, g.s» PRINT; FORy USRs SOR,y etc.» are converted to one
bute "tokens®'s with the high order bits eausl to 1.

3) In the variable storade areas and in the string rointer arear the
variable names are encoded in modified ASCII form (two butes)r with the
two hish order bits indicating whether the variable is intedery
floatings or string derending on how thew are set.

4) Integer variables are storedsr rather wastefullys in easy to recodnize
hex formr with unnecessarwy 00 butes. No storade space is saved by
declaring a variable as an inteder. For inteser arraus, howevers it
does pay to use the ‘X’ to save memoryr as exrerimentation will show.

5) Floating point variablesy i. e.s those variables whose ‘ngmes® do not
include a3 ‘%’ or ‘$’y are stored with exronent and mantissar with each
rpart carruind its own sidn bit. Since the standard storade form for a3
floating roint number is °normalized® so that the mantissa is dreater
than one-half and less than ones the first bit of the mantissa is alwaus
considered to be a ones so it need not be *written®. This convention
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We received a3 very interesting letter and software from John Newmany
1/14 Marine Pdes Victoria 3182y Australia. We rerroduce parts of both
below. Flease note that he rrovides the source code only for the Kansas
City Dumry not for Load. For this reason we have not been able to test
it comrletelu. Ferhars one of our readers will be able to surrly the
l.aad rrodram.

We print onlw those rortions of Mr Newman’s source code rertinent to
cassette orerationss since much of the rest has been Ppreviously
rublished in SYM-PHYSIS. Note that John orerates his SYM-1 format
cassette saves and loads at 2800 Bsud (twice normal sreed)! You will
note that he does not call his saves and loads in the "usual" wauys but
makes the saves through LIST in BASICy and PRint in RAEs bw chandging
OUTVEC. The data is rrinted in blocks on the terminal, and then dumred
on cassetter in ASCII format: His loads are made bs changing INVEC to
roint to his load routine. We rlan to use this arrroach on our disk
systemy too. Not only can ASCII data files rnow be exchandged directly
between many tures of computérssy using the KC Standards but thew can be
rassed indirectly between RAE and BAS via cassettey for editing
PUTPOSES. )

If wou have enoush memorys wou canr of courser ASCII dumer and load to
and from memorys sreedind ur the editing process. Remember we suddested
this in an early issuey but never dot around to working out all of the
details? We’d 1like to hear from any of wvou who do comrlete this task.
As they say in the textbooksy this is 1left as an exercise for the
reader!

We suddest two wmodifications to John’s Frodrams! Firsts whenever
writing to swstem RAMr include a8 JSR ACCESS. Secondr when chanding
OQUTVEC and INVEC, as is done herer save the old entries in RAM on entru»
and restore them on exit, This will eliminate the necessity for the two
different exitsr one for BRASIC and another for RAEs, 3s used in this
rrodram (we killed the BASIC exit in this listings since the location of
GETCHR vhich BASIC uses for INVEC is not available). We have not tested
all asrects of the rrodram. Those we have tested do work rrorerly.

Dear Lux?

I am now running 32K of RAM or mu SYM. The boards I use for RAM
are boards designed by a colleadue to fit a 6800 bus as used by Telecom
Australias and built by muyself. There is also 4 K of RAM at $9000 to
$9FFF for utilits routinessy etc.

I talk to the SYM with a KTM-2/80 and use an old Olivetti terminal
as a Pprinter. Unfortunatelys the Frinter is currentle out of actions
ands for hard copdr I am forced to make Kansas City Standard tares and
use them on one of the terminals at work.

To dgenerate K.C. taresr I have written a routine which is included
in the routines in the assemblw landuade rrograms on this tasrpe in File
2., QOther prodgrams in the file (arart from those coried from SYM-FHYSIS)
are some routines for inrut and outrut of data files in BRASIC. These
routines are called from BASIC by *USR® statements. Thew are also
usable from RAE-1. Sorry about the 1lack of commentss but when I
develored theser I didn‘t have verw much memors and I haven’t wet dgot
‘round to writing them. There is a BASIC rprodram °C* on the tare after
FO02 which has an examrle of their use.

I have been working on a3 "Surer-SYM" along the lines mentioned in
issue 5/6 of SYM~-FPHYSISs but with BRASIC & RAE-1 in EFROM attached to a
courle of rerirheral rortsy instead of on disk, This arkroach will
rrobably develor into a comrlete RAM simulated disk sustemy in time,
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I spoke to Carl Moser on the telerhone about obtaining a3 relocated
version of RAE-1sebut he didn’t seem very enthusiastic about the idea.
As I had alreadwy done 3 lot of work on disassembling RAEs I rersevered
and now have a completels relocatable source version which worksy in RAE
formatr on tare. ’

Prices of disk sustems in this countrwy are still fairlw highr e.dg.r
arProx A%$400 for a sindle miniflorry drive without controllers whereas
menory chirs are very cheapry 2114‘s at A$2.95 & 4116’s at A$4.90,

In case wou have trouble reading this tarer I have enclosed hard
cory of the lettery and on the °B® side of the tare is a long "SYN'
track and 44 blocks of test rattern as described in "SYNERTEK TECHNICAL
NOTES*. There are also three cories of each file on the tare.

Yours sincerelyy

John Newman
ASSEMBLE LIST

0001 5 'ABBREVIATED VERSION OF JOHN NEWMAN’S UTILITY
0002 FROGRAMy MOVED TO $3000 BY LUX

0003 LINE NUMEBERS AND SEQUENCE NOT MODIFIED

0010 +ES

0020 «LS

0030 +0S

0040 3 TERMINAL CONTROL PATCH AND BASIC TAFE I/0 ROUTINES

0050 $RENUMBER
00460 $SYM RASIC RENUMBER FROGRAM

0070 +BA $3000
0080 ! 1184l +MD .

0090 STA C(INDEXA)sY
0100 +ME

0110 11ILAI +MD

0120 LDA CINDEXA)»Y
0130 +ME

0140 !1!LBI MDD

0150 LDA (INDEXE)sY
0160 +HE

0170 ! 11SBI MD

0180 STA (INDEXE)»sY
0190 ME

0200 11ISTE +MD (BYT ADR)
0210 LDA $EYT

0220 STA ADR.

0230 +ME

0240 1110CI +MD (CH)

0250 LDA #CH

0260 oc

0270 ME

0280 t1t0C JHI

0290 JSR $BAAC

0300 ME

0310 11108 .MD (DATA ADDRS) $FUT DATA IN ADDRS
0320 LDA #LsDATA
0330 STA ADDRS

0340 LDA #H,DATA
0350 STA ADDRS+H1
0360 +HE

0370 111087 .MD (DATA ADDRS) $FUT DATA IN ADDRS
0380 LDA XDATA

0390 STA ¥ADDRS
0400 LDA *DATA+1
0410 STA XADDRS+1
0420 ME
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0430 FTAPE SFEED SETTING MACROS 1120 INDEXE +DE $79

0440 111T18 +MD 1130 CHRGET +DE $CC
0450 JSR T1S,SET 1140 CHRGOT +DE $D2
04460 ME 1150 FIXLNK +DE $C323
0470 111728 +MD 1160 LINGET +DE $C7F5
0480 JSR T2S.SET 1170 FLOATC +DE $D9FF
0490 +ME 1180 FOUT .DE $DB?A
0500 3 THIS MACRO ACTUALLY SETS TAFE SPEED 1190 MESSUB .DE $C9S4
0510 111788 +MD (HB T1 T2) 1200 BREAKIN .DE $DD
0520 LDA #HB 1210 BACK +DE $EO
0530 STA $A632 1220 ERMESS «DE $€25A
0540 : LDA #T1 1230 GVARAR +DE $CE&3
0550 STA $A635 1240 ouT +DE $8A47
0560 LDA #T2 1250 OUTBYT +DE $82FA
0570 STA $A63C 1260 CRLF +DE $834D
0580 RTS 1270 ACCESS +DE $8B86
0590 +«ME 1280 INTCHR +OE $8A58
0600 5 JUMP TABLE 1290 SFACE +DE $8342
3000- 4C CC 30 04610 JMP TPJINIT 1300
3003- 4C 51 31 0420 JMP TPEND 1310 3ROUTINE FOR OUTPUTTING TO TAPE IN KANSAS CITY STANDARD
3006- 4C F8 30 0630 JMP TR.INIT 1320
0640 7 JMP BTREND 1330 PINIT DS (OUTCHT OUTVEC+1)
" 0641 i THE ABOVE IS TO RESTORE GET.CHR TO INVEC
3009~ 4C 78 31 0650 JMP ETREND 300C- A9 2E
0690 iSYSTEM EQUATES 300E- 8D 44 A
0700 TI1LL +DE $ABOS 3011- A9 30
0710 T1CH +DE $A805 . 3013- 8D 65 A6
0720 TiLH +DE $ABO7
0730 ACR +DE $ABOB ' 3016~ A%? CO 1340 TONE LDA #X11000000
0740 IFR +DE $ABOD 3018- 8D OB AB 1350 STA ACR
0750 IER +DE $ABOE 301B- A% 00 13460 LDA 30
0760 TRIG«PATCH .DE $00C4 301D- 8D OE AB 1370 STA IER
0770 BUFFER . +DE $0135 3020~ A9 DO 1380 LDA #$DO
0780 BASIC.COLD .DE $C000 3022~ 8D 04 AB 1390 STA TiLL
0790 BASIC.WARM .DE $C27E 3025~ A% 00 1400 LDA #0
0800 OQUTVEC +DE $AL63 3027- 8D 07 A8 1410 STA T1iLH
0810 INVEC +DE $A660 302A- 8D 05 A8 1420 STA T1CH
0820 RESXAF +DE $81B8 302D- 40 1430 RTS
0840 TAPOUT +DE $A402 302E- 20 47 30 1440 DUTCHT JSR PARITY
0850 CPOSP +DE $A400 1450 oc
08460 CPOSR +DE $A601
0870 SAVER +DE 8188 3031~ 20 A0 BA
0880 1D +DE $A4643
0890 MODE +DE $FD 3034- BE 38 A6 1460 STX $A438
0900 CONFIG +DE $89A5 3037~ 8C 39 A6 1470 STY $A&39
0910 ZERCK +DE $832E 303a- 85 FC 1480 STA X$FC
0920 P2SCR +DE $829C 303C- 20 BO 30 1490 JSK LOW
0930 LOADT +DE $8C78 303F- AY? FF 1500 LDA #$FF
0940 RESALL .DE $81B8 3041~ 48 . 1510 K.C.BIT FPHA
0950 BUMPT +DE $8E87 . 3042- 44 FC 1520 LSR X$FC
0960 TSTART +DE $Ab64AC 3044~ 90 06 1530 BCC LF
0970 TEND «DE $A64A 3046- 20 91 30 1540 JSR HIGH
0980 TSTAT +DE $8B3C 3049~ 4C AF 30 1550 JMP ROT
0990 CUTCTX +DE $8F13 : 304C- 20 BO 30 1560 LF JSR LOW
1000 TAPDEL +DE $A630 304F - 68 1570 ROT PLA
1010 TXTTAR .DE $7B : 3050- 0A 1580 ASL A
1020 NWSTRT +DE $58 3051~ BO EE 1590 BCS K.C.BIT
1030 BEGIN +DE $5A 3053- 20 BO 30 14600 JSR LOW
1040 STEP +DE $5C 3056~ 20 BO 30 14610 JSR LOW
1050 SLINE +DE $5E 3059- 20 91 30 1620 JSR HIGH
1060 HLINE +DE $60 305C- AE 38 A6 1630 LDX $A4638
1070 VARTAB +DE $7D 305F~ AC 39 A6 1640 LDY $A439
1080 FACTO «DE $B2 3062- AD 00 A6 1650 LDA $A600
1090 LINNUM .DE $1C 3065- 98 1660 TYA
1100 TXTPTR +DE $D3 3066~ 60 1670 RTS
1110 INDEXA +DE $77 SYM-PHYSIS 7111 . SYM~PHYSIS 7812
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3067~
306A~
306D~
3070~
3072~
3074~
3075-
3078~
3074~
3078~
307C-
307E~
307F-
3081-
3083~
3086~
3089~
308C~
308E-

3091~
3093~
3096-
3098~
309B-
J09E-
30A0~
30A3-
30A5-
30A7-
30A9-
J0AC-
30AD-
30AF -

30BO-
30B2-
30BS5-~
30R7~-
30BA-
30BC-
30BF-
30C1-
30C3-~
30C5-
30C8-
30C9~
30CB-

30CcC-
30CE-

30D1-
30D4~

A9
8D
A?
8D
8D
A2
AD
29
Fo
09
8D
ca
Do
60

A9
8D
A9
en
A2
AD
29
Fo
09
8D
Ca
Do
60

A?
8D

20
A2

88
00
o1
00
08

00
01

Fé

01
06
01
B8
01
80
B8

Do
06
00
07
05
10
oD
40
F9
40
on

F1

a1
06
01
07
08
oD
40
F9
40
oD

F1

18

30

b5
FF

81
Ab
Ab

Abé

Ab
81
Ab

81

A8

A8
AB

AB

A8

AB
A8

AB

A

Ab

31

1480
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
3670

3680

3690
3700
3710
3720

3730

1

fEVEN PARITY GENERATING ROUTINE

?

PARITY JSR
8TA
STA
Lpx
Loy
cLC
ROL
BCC
INX
DEY
BNE
TXA
AND
BNE
LDA
JMP
LDA
ORA
JHFP

FARLOOP

ZERO

onp

[ RN

LDA
STA
LDA
STA
STA
LDX
LLA
AND
BEG
ORA
STA
DEX
ENE
RTS

IGH

TINH
LOOFPH

a

SAVER
$A600
$A601
$#0
#8

$A600
ZERO

FARLOOP

#1

onp
$A601
RESXAF
$A601
#$80
RESXAF

OUTFUT ONE RIT OF 2400 HZ (300 EBAUD)

#$D0O

TiLL

$0 -

TiLH

TiCH

#1646

IFR
#X01000000
LOOPH
$X01000000
IFR

LOOPH

i
$OUTFPUT ONE BIT 1200 HZ

LDA
STA
LDA
STA
LDX
LDA
AND
BEQ
ORA
8TA
DEX
ENE
RTS

i
LOoW

TIML
LOoOPL

N

i
#2800 EAUD

LDA
STA
T28

i
TP.INIT

LoX

#3$A1

TiLL

$1

TiLH

#8

IFR
#X01000000
LOOFPL
#201000000
IFR

LOOFL

TAPE PRINT INITIALISATION

#418
TAFLEL

$$FF
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30D6~
30D8-
30D9-
30DnC-
30DE~
30E0~

30E3-
30ES-
30E8-
J0EA-

J0ED~
30EF -

30F2-
30F4-
30F7~

30F8-~

30FB~

30FE-
3100-
3103~
3105~

3108~
310B~-
310D~
3110-
3112-
3115~

3118~
311B-
311E-~

3121~

3124~
3126~
3128~
312A-
312C~
312F~
3130-
3133~

3134~
3137~

A9
E8
9D
EQ
Do
20

20

20

A9
8n
A9
:11]

20
A2
EC
Do
8E
4C

AE
20
?D

20

c9
FO
EOQ
Do
20
E8
8E
60

20
AE

ES
FF
F8
94

88

bS

34
61
31
62

86
00
Eé
E6
00
B8

00
&7
ES

AO

0A

08
FF
03
94

00

88
01

31

31

Ab

AS

Ab
Ab

81

31

Ab
Ab
31
31

Ab

Ad
30
31

8A

31

Ab

81
Ab

3740
3756
3760
3770
3780
3790
3800

3810
3820
3830
3840
3850
3860
3870
3880
3890
3900

3710

3920
3930
3740
3950
3760
3970
3980
39920
4000
4010
4020
4030
4040
4050

4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190

LDA
INX
STA
CPX
BNE
JSR

$300
LOOF? ‘
WORKEF » X
$$FF
LOOP?
TSAVE

DS (TFRINT OUTVEC+1)

LDX #$00
STX CFOSP
LDA $#$02
STA TAPDEL
RTS

i
2800 BAUL

JSR SAVER
128

’
TRINIT

DS (TREAD INVEC+H1)

JSR
LDX
CFX
BNE
STX
JMF

TLOAD
$$00
WORKEBF +1
TRINIT
CPOSF
RESALL

i
$PRINT DATA TO

TAFE READ INITIALISATION

TAFE BUFFER IGNORE LINE FEEDS

FWHEN BUFFER IS FULL WRITE DATA TO TAFE

LoX
JSR
STA
oc

CFPOSF
PARITY
WORKBF » X

i
TERINT

CMP #$A

BEQ LINEFEED
CPX $#$FF

BNE NOTENDOF
JSR TSAVE
INX
8TX
RTS

NOTENDP
LINEFEED
[

$READ DATA FROM TAFE BUFFER

CFOSF

$WHEN BUFFER IS EMFTY GET MORE DATA FROM TAFE
i

JSR SAVER
LDX CPOSR

TREALD
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313A-
313D~
313F-
3141~
3144-
3147~
314A~
314B-~

314E~

3151~
3154~
3156~
3158~
315A-
315D~
3160~
3163-

3166~
3168~
316B-
3160~

3170~
3173~

3174~

3177~

3178~
3177~
317D~
317F~

3182-

3185-

3186-
3189-

BD
EO
Do
8D
20
AD

8E
ac

AE
EOQ

A?
9D
EE
4C
20

A?
8D
A?
8D

20
690

20

60

A?
8D
A?
8D

20

60

20
A9

ES
FF
09
08
86
08

01
B8

00
FF
0B
00
ES
00
51
94

AQ
64
8A
-3

cs

€s

S8
61
8A
62

AE
FF

31

Ab

A6

Ab
81

Ab

31
Ab
31
31

Ab

Ab

31

31

Ab
Abé

31

31

4200 1.DA WORKBFyX
4210 CPX #$FF

4220 BNE “NDTENDR

4230 STA $A408

4240 JSR TLOAD

4250 LDA $A608

4260 NOTENDR  INX

4270 STX CPOSR

4280 JMP RESALL

4290 §

4300 IWHEN TAPE WRITE IS FINISHED FILL UNUSED BUFFER
4310 FWITH NULLS AND WRITE TO TAFE. RESTORE OUTPUT VECTOR
4320

4330 TPEND LDX CPOSP

4340 CPX #$FF

4350 BEQ BUFF .FULL

4340 LDA #300

4370 STA WORKBFsX

4380 INC CPOSP

4390 JMP TPEND

4400 BUFF,FULL JSR TSAVE

4410 DS ($BAAO0 OUTVECHL)
4420 T18

4430 RTS

4440 ,
4450 $WHEN TAPE INPUT FINISHED RESTORE INPUT VECTOR
4450 TO BASIC CONTROL PATCH

4470 4

4480 BTREND DS (GETCHR INVEC+1)

4490 T18

4500 RTS

4510 §

4520 JRESTORE EDITOR INPUT VECTOR
4530 §

4540 ETREND DS ($8A58 INVECH1)
4550 Ti8

4560 RTS

4570

4580 SLOAD DATA FROM TAPE INTO BUFFER
4590 §

4600 TLOAD JSR TINIT

4610 LDA #$FF
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318B-
J18E-
3191~
3194~
3195~
3197~

319A-
319D~
319F-
31A2-
31A5-
31A8-
31A9~
31AB~

31AE-
31BO~
31B3~
31B5~

31B8~
31BA-
31BD-
31BF -

31C2-
31Ca-

31C5-
3167~
31CA-
31CC-
31CF-
3101~
31D4-

31p5-

31D7-
31DA~
31pC-
31DF-
31E1-
31E4-

31ES-

an
20
20
D8
A9
4C

20

8D
20
20
112
A9
4C

A?

A?
8D

A?
8p
A9
8D

A0
60

A?
8D
A?
8D
A9
8p
60

43
88
78

00
B8

AE

43
88
87

00
B8

ES

31
4D

ES
LY
32
4B

80

44
32
33
35

3C

23
32
19
35
2D
3C

Ab
81

8C-

81

31

Ab
81
8E

81

Ab
Ab

Ab

Ab

Ab

Ab

Ab

Abé
Ab

Ab

4620
4630
4640
44650
4660
4670
45680
44690
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820

4830

4840
4850
4860
4870
4880
4890

4900

4910
7820
7830

SKP
i
iSAVE DATA

¥
TSAVE

SKIP1

STA
JSR
JSR
CLD
LDA
JHP

In
SAVER
LOADT

$$00
RESALL

IN RUFFER ON TAPE

JSKR
LDA
STA
JSR
JSR
CLD
LDA
JMP

TINIT
$$00
ID
SAVER
DUNPT

$$00
RESALL

y
$INITIALISE TAFE BUFFER ADDRESSES

14
TINIT

i

DS (WORKBF TSTART)

DS (WORKEBF+256 TEND)

LbYy
RTS

#$80

$ TAPE SPEED SETTING SUBROUTINES

i
TiS.SET

T28.8ET

§
WORKEBF

TSS ($46 $33 $5A)

TSS (%23 $19 $2D)

J0S $256

+EN
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(Continued from rade 738)

frees the rposition so that it may be used as the sidn bit rosition. If
no one told wou thisy 4ou could waste much time wonderind why the
floating roint number didn’t "compute®!
I¥ statement so that could

&) We rpurroselw did not include a vou

observe the default value.

If we told vou any morer the fun would 211 be done!

A SIMFLE DATA SAVE AND ['ATA LOAD PROGRAM FOR EBASIC

For those of uwou who wish to be able to save and (re)ldad variable files
from BASICsy we publish the following machine landguade rFrodram submitted
by Hugh Criswelly and modified (very slightly) by us. Note that the
prodram is fully relocatableé a3ll sou need modifyy if wou relocater are
the first rarameters in the USR calls., It is extremely imrortant that
the prodram which recalls the data be no londer than the rrodram which
stored the data. Alsos if uwou modify the callind program after
recalling the data it (the data) will be cleared, Andy one final
warnings don‘t start wour rrodram with 8 RUN (since RUN includes an
implicit CLEAR)$ rathers use a3 GOTO the arrrorriate line number. If uwou
wish to rass data files between several BASIC rrodrams with this ture of
FProdramy ‘Pad® yYour prodrams with nonessential REMsy so that any data
files recalled will not overlay meanindful rarts of any of the rrodrams.

Of what use is this ture of rrodram? For one examrler you might set ur

a8 data file for an inventorw of a8 record collections involving A$(I,J)
and Al #1" would be an index number for each itemy and °*J® would
be an index number for each *fact® to be stored for that item. AS(Is1)

might be the Artist’s Namer A$(I+2) the Comroser» A$(Iy3) the Title,
A(I+J) would be used for numerical factsy 1like costs current valuer
etc.r s0 that wou can do arithmetic on these numbers. S0 now wou know
how to set ur Data Bases from RASIC!

ASSEMELE LYIST(DSAV2)

0010 SAVE AND LOAD' BASIC DATA SURROUTINES
0020 .

-

0030 i SUBMITTED BY HUGH E. CRISWELL

0040 # MINOR MODS AND REMS BY LUX

0050

0060 7 CALL WITH X=USR(SAVE.DATA, 256%ID) TO SAVE DATA
0070 # CALL WITH X=USR(LOAD.DATA» 256%IDN TO LOAD DATA
0080

0090 i DEFINE THE VARIAEBLE X IN THE FROGRAMy TO

0100 # ALLOCATE SPACE FOR ITy I.E.» INCLUDE A

0110 # STATEMENT SUCH AS X=13:I=1 IN THE PROGRAM

0120

0130 § FULLY RELOCATABLE AND EFROMAELE

0140

0150 i DON‘T FORGET TO RESERVE 12 BYTES AT THE TOP OF
0160 3 MEMORY FOR THE FOINTERS!!!II U

0170

0180 § FOR EXAMFLE» WITH SAVE DATA AT $0COC» THE MEMORY
0190 # SIZE FROMPT SHOULD EBE ANSWERED WITH 3072 (=%$0C00)
0200

0210 i IT WOULD BE CONVENIENT TO INCLUDE STATEMENTS

0220 3 SIMILAR TO THE FOLLOWING AT YOUR FROGRAM’S END:
0230

0240 5000 END

0250 i 5010 FOR I=1 TO 3:SAVE AINEXTIEND

0260 § §020 FOR I=1 TO 3:X=USR(3084,256%65) INEXTIEND
0270 i 5030 X=USR(JI173,256X65) LENDIREM-RELOAD DATA
0280 i 5040 REM- GOTO THE PROFER LINE AEROVE TO PERFORM
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0coc-
0cop-

OCOF -
0C12~
0C14~
0C15~

0C17-

OClA-
ocic-
OC1F~-
oc21i-

0C24~
0cz26~
0C29-
0C2B-

0C2E-

QC2F-
0C31-
0C33-

0C36-
0C38-
oc3a-

oc3n-
Q0CA0-~

0Ca2-
0C43-
0C46—
0cas-

OC4B-
OCAD-
0CS0~
0Ccs2-

OS5~
0Cs7-
0CSA-
ocse-

20

AS
8n
AS
8D

AS
8r
AS
8n

18

AS
69
8D

AS
69
en

20
AOQ

68
8L
AP
8p

AS
8D
AS
8L

AS
8n
AS
8D

OB

70
87

F8
86

81
4E
82
4F

83
AC
84
4D

87
0B
4A

88
00
4B

40

80

aE
00
aF

70
4C
7E
AD

FI
AR
FC
4A

00

8E

Ab

AS

Ab

Ab

Ab

Ab

87

Ab

Ab

hb

Ab

Ab

0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920
0930

5050 REM- YOUR DESIRED SAVES AND LOADS
5060 REM- GOTO 5020 ONLY AFTER A SUCCESSFUL RUN

i BAS-1 AND MON-2 DEFINITIONS:
BAS.USRENT .DE $014C
BLOCKMOVE .DE $8740
WRITE .DE $BEB7
READ DE $85F3
ACCESS .DE $BEB86
.BA $0COC
.08
SAVE,DATA FHA
PTRS.UP LDY #12-1
MOVE.UF LI $70,Y
STA ($87),Y
DEY
EFL MOVE.UF
DATA.DOWN JSK ACCESS
LDA %$81
STA $ASAE
LDA X$82
STA $AL4F
;?2 :Zﬁfc 0COC 48 A0 OF B9 7D 00 91 87,41
LDA %54 OCi4 88 10 FB 20 86 BE A5 81,28
oTA $A64D OCIC BI' AE A& AS B2 BD AF AsS52
0C24 AS 83 8D AC A6 A5 84 BDyAF
OC2C AD A4 18 AS 87 49 OR B8IsE7
cLe 0C34 4A Ab AS B8 469 00 8D ARsAS
OC3C A6 20 40 87 AO BO 48 BDJE7
L 0C44 4E A6 A9 00 BI' 4F Aé ASsAB
Al OCAC 7D 8D 4C A6 AS 7E 8D AllsA4
STA $AL4A 0C54 A6 AS FII BD 4F A& AS FCsOB
OCSC 8D 4A A4 20 87 BE 38 HOsAS
:gg :;BB 0C64 OD 48 20 86 BE 8D 4A A67AB
o tesan OC4C 20 F3 B5 68 KO F3 38 AS:28
-0C74 FE E9 OC 85 FE AS FF E9s2B
OC7C 00 85 FF A0 OB Bl FE 99,A2
JSR BLOCKMOVE 0C84 7D 00 88 10 FB AS 83 8D,44
i OCBC 4E A6 AS 84 BN 4F A6 ASsAB
TAFE.OUT LDY #380 ;054 o1 80 4C A4 AS 82 8D 4ADsA%
LA OCOC A6 AS FE BD 4A A6 A5 FFs13
AGAE OCA4 BD 4B A6 20 40 B7 AC AC,10
8 0CAC D1,E1
LDA 20 S1E1
STA $AGAF
LDA X$7D
STA $A4C
LDA X$7E
STA $AL4D
LDA X$FD
STA $AS4K
LDA X$FC
STA $A64A

SYM-PHYSIS 7:18



