-Punch along this edge for insertion into a binder-

0010 3 *HEXTOASCII®
0020 $0R, "HOW TO USE THE HEXPAD FOR ASCII INFUT®
0030
0040 $SUBMITTED BY MATT WILSONs 137 ROSE STREET
0050 3 YAGOONA NSW 2199, AUSTRALIA
T T A , ) T ERRCpre, s 0060
b Ll PR RSN B G CRE RIS RERR 0070 ;MODIFIED AND ANNOTATED BY LUX
00RO

VOLUME TIy NUMBER 2 (ISSUE NO. 8) - SUMMER 1981 (AFR/MAY/JUN) 0050 i This Frodram FatEhes ITNUER D WETHit ABCIT

0100 sinrut from the Hex Kesrad on the SYM-1.
0110
0120 iThe SCOFE driver rrogram rublished in the

S5YM~-FHYSIS is & euarterluy rublication of the SYM~1 Users’ Groussy F. 0O,
Box 315y Chicosy CA 95927, SYM-FHYSIS and the SYM-1 Users’ Grour (S5UG)

are in no waw associsted with Swnertek Sustems Corroration (8SC)s and > M

58C has nmo resronsibilitw for the contents of SYM-FHYSIS. 5YM is & 8;28 ;g;?vér?Ef?;e:gﬁ :i:::; ;:: SzbiﬁzgzzdsigrDUSh
registered trademasrk of 88C. SYM-FHYSISy from the Greeks means the : 0150 §matri; cherRilenticat: Shgitreat theteshtrol
state of growing todgethers to make drows to bring forth. 0160 icharazcters a5 non-erintinpgs wou will have

We welcome for rublication all articles dealing with any asrect of the gigg ;ia??j i;:si1:2;FZ?Si?gs?ha;ﬁstsg;b?g;:;g: of
GYM-1y and its verw close relatives. Authors retsin all commercial 0190 3HEXTDASCIT with (the enhanced) SCOEE will rro-
coryrights, Fortions of SYM-FHYSIS maw be rerroduced by clubs and edu-

0200 svide 3 simrle alrhanumeric terminaly suitable
0210 sfor exrerimenting withy sawy TINYRASIC» or 2KSA»
0 #bhoth of which work welly even with onluy 4K.

cational institutionssy and sdartations of erodgrams for other computers
may be freel. shedy with full credit given and comslimentsary cories
rrovided  to IYSIS and the oridginal suthor(s). Flesse include 3

ESNE S < 5 ; 5 § 0230
self-addressed stamred envelore with all corresrondernce. 0240 HEXTOASCII .EA $0100 GO0 FOR UTILITIES
G ; 0250 +MC $0F00 RAE USES FAGE 01,
Editor/Fublisher? He Re "Lux® Luxenbers = TR s
Business/Circulationt Jean Luxenbers 8;38 ok il R
; te Editors? Iennis Hzlls Jack Erown 0580 ; SUFERMON SUEROUTINES
Jack Giergic 0290 ’
Lo i 3 0300 SAVER JIE $8188
M, R bR ane el 0310 BETREY .IE $B8BAF
UsA/Canada ~ $10.00 for & volume of four issues. Elsewhere — $13.50, gggg ¥SES:EL 'EE SSL?EY+$OA
Make checks ravable in US dollars to *"SYM-1 Users’ Grous®y F. 0. FRox 0240 QUTCHFE :DE $8A47
315Gy Chicoy CA 98927y Telerhone (916) 895-8751. 0350 ACCESS JDE $8EB&
ITssue #O?lthe Introductory Issue (1979)y and Issues 1 through 6 (1930)1 gé?g ; SYSTEM RAM
é availabley 5 @ rackader for $12.00y US/Canaday and $16.00y First 0380 +
Class/Airmaily elsewhere. 0390 INVEC JIE $A660
0400
COMMENTS & REMARKS 0100~ 20 846 B8R 0410 FATCH,INVC JSR ACCESS TO UNFROTECT SYSRAM
el N e Mee RN 0420
We started the Users’ Grourr and its newslettery because no one else 0103~ A9 OE 0430 LIA #LsHEX,ASCII TO RESET INVEC JUMFP
had, We feel that the main reason we were first is because we were QL05- A0 01 0440 LDY #HsHEX.ASCII
amond the fortunate few to receieve a rrerroduction releasse of RAE-1 (on 0107~ 8L 61 A6 0450 STA INVEC+1
cassette)y and were earls able to recognize SYM/RAE’s true rotential. 010A~ 8C 62 A6 04460 STY INVEC+2
We immediately used RAE’s editor for rerort writing., That’s whue we 0100- 60 0470 RTS
Justified detting rersonal comruter in the first rlace (the edu- 0480
ional wvalue wa ure bonus). From rerort writing to newsletter rub-— 0490 iNote in the rrodram below that GET.ASCII must be
hing was a natural ster, 08500 scalled as a subroutines even thoush used onlw once.
0510 It cannot be rlaced in the rrodram main-line because
RAE’s Editor has been enhanced as 8 word rrocessor by  SWF-1y which we 0520 sof the waw JSR SAVER and JMF RESXAF (which is built-
i LiFe s edy to rerhars & SWF-1.4, There maz be a SWF-2 released one 0530 $im to NOLAEREL) are desidrned to work todether. The
daw soony buty since the source code is "unerotected's most wuwsers have 0540 irrodremming technicue used here is worth studuing.
done  their own customization. The fine Label Sort srogram by Cur is a 0550
mice enhancement to RAE‘s Assembler section. O10E~ 20 15 01 0560 HEX.ASCII JSR GET.ASCII
0111~ 20 47 8A 0570 JSR OUTCHR FULL DUFLEX NEEDS ECHO
In this issue we rublish what we feel is one of the most useful util- 0114~ &0 0580 RTS
ities every a sumbolic DISAssembler into RAE. The [ISARAE combination 0590
makes an extremely rowerful develorment tool. 0115~ 20 88 B1 0600 GET.ASCII JSK SAVER NEEDED MAINLY FOR RETURN
0118~ 4C EY 88 0610 JMF NOLAEREL RETURN IS VIA JMF RESXAF
We also rublish a "hedinners® level article on using the Hex Kewrad as 0620
an ASCIT inrut  device. There is far more rower available in SUFERMON 0630 JEN
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COMMENTS & REMARKS (continued from 8:1)

than is documented in the manualy rerhars much more than even its
crestor(s) reslized!

When we first started there was verw little software for the SYM., Now
there is far more coming in than we can rossibly rublish. One basis for
selection for rublication is the User Communitw’s interests and hardware
carabilities., We rublish ro FORTHy tinu-cs FOCALy XFLO =rodgramss for
examrley since languade drours constituter in deneralsy serarate
communities. We rublish no Visible Memorw or ColorMate sdgrarhics
rrogramsy  because  these would bernefit onle 3 small rercentade of the
readers.,

Evern so» howevers a larde number of excellent general interest software
canrot  be rublished because of srace (and time) limitatioms., Most
readers asked for fullw commented source listinsgs over disassemblies or
obdect code listingsy fullw realizing the reduction in rnumber of
rublished rrodgrams this would mean. And rnow we feel sguilty asbout
withholding all the fine software beind made svailable. 8o we ask uvour
agreement on the following rrorasal!

As befores coruwrights remain with the asauthory we assk only first
sublication ridghtsy if rublished in SYM-FHYSISs or one-time rightsy if
sublished a8s rart of @ general collection of six or more itemss to be
sold on a8 non-reriodical basis. Authors would receive & comrlementary
cory of the volumed(s) containing their contribution(s).

SYMFHYSIS caries no a2dvertisings hence revenue is from subscristion
onla. Fublication will remain 40 sindle-sraced rades (70% reduction).
We will mention sources of interesting "doodies" for the SYM - buts in
generaly no  Prices. We will recommend onls those rroducts we have
rersonalle evalusted and liked., If we like them enousgh and can rass on
@ rrice savings to our resderssys we will market them through the Users”
Grous.

We have been asked by several sources to rublish full descrirtionsy
srecificationsy and rrice 1lists for their entire rroduct lines as a
service to our readers! We will be rleazsed to insert such materials with
future issues as raid sdvertising., Contact us for rates. Each issue
reaches over 1400 subscribersy many of whom share their cories.

A DEDUCTIVE STORY (FART II)

There is no need to continue this series because of 2 verw welcome
develosment, The Maw ‘81 issue of MICRO contains an excellent tutorial
gy  Gred Farisy *How Microsoft BASIC Works"s which is so comrrehensive
that we refer wou to it instead.

An endnote states that the author "has been doing rostdoctoral research
in neurobiologwy and hores to rrodram microcomruter-based instru-
mentation for a living.*® How manw others are midrating from the
biological to the comrputer sciences for economic reasons? We see this
student (amd faculty) trend on our own camrus as well.

Ore correction! MICRO’s editor notes that "Inteder wvariables are not
surrorted bw 0SI and SYM BRASIC". He is only half-right (or is it
half-wrong?). While 08I‘s BASIC does not surrort inteder variabless
diving an error for LET A% = 2.5, EAS-1 fulls surrorts the "X"' suffix to
% = 2.9 PRINT TESTZ will return the

variahle names. For LET TES
correct value "2".

(NOTE!: We could onle check out 0S8I’s lower-rrecision version of
Microsoft for failure to surrort "%"s but we believe this maw be true
for the 9-didit version as well.)
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RAM VS ROM! HOW MUCH OF EACH?

A selected few SYMmers need no helr in exranding their sustemss
rarticularly  those who are disk-based. They are disassemblinsgy
re-"source"ingy enhancings and relocating their RAEsy BRASesy MONs» and
N0Sesy and moving their I/0s clear ur to the tory to rermit the maximum
rossible  amount of contiguous RAM for their arrlications rFrograms and
datay 3s well a8s for their orerating sustems (which need not necessarily
e contiguous).

RAE and EAS are reassembled to reside in the same 8K block (since thew
asre never co-resident)y stored on disk» and recalled to RAM 8s needed.
MONy tooy lives on the disks and could even be considered as merels a
surrort to the DOSy since initial FOR (Fower-0On Reset) is to the DOS
BOOT . The oridinal ROMs are removed and storeds and their address
sraces are filled with RAM. The onle ROM needed is for the D0S EROOT
(the ROOTs for FODS and CODOS are well under 256 bustes), All of the
VIiAs and the RIOT (the 6532 with its RAMs I1/0y and TIMER) dgo into the
tor one-half K of memory srace.

Since thew have the know-how to do 2ll thisy thew need not worrw sbout
softuwsre comeatibilites having the skills to adart 2nw  rrograms thew
wistiy not to mention the ability to write their owns with ro hele.

On  the other handy those of us with cassettes want a3 larder rrorortion
of ROM» and are burning EFROMS to fill 211 avsilable memorw dgars!
Cassettes have & real value for mass storadge (we used them to bachk ur
our disk-based mailing lists until we rrovided a8 back-ur disk system)y
bt having RAE and BAS in ROM does save lots of time. We knows bhecause
our first RAE was rrovided us on cassetter and it does take time to read
in  two 4K blocks! 0Of courser that was rart of the games to helr debud
it before casting it rermanently in silicon. Ands for mang monthsy till
we got our EFROMmer #oind, we had to boot FODS on rower-on or sustem
crash (while desidgning the RAE/FODS and RAS/FODS linkadges) from the

To summarizey a3 cassette based system needs lots of ROM surrortsy a disk
based sustem verwy littlei on the other hands 3 disk based system maw not
need as much RAM a8s midght be exrectedr because an exrerienced rFrogrammer
can "chain" and/or overlas erodrams and datas or invoke “virtusl®

MEMO T o

"virtual® memorgs we are testing Jack EBrown’s SYM/FODS-FORTH
i a 32K disk bassed swstem, Eight "screens® are residenty 104
additional sre virtuals fetched as recuested. Onle the whirring and
clicking of the disk drives lets wou know of the fetchs Incidentally 2
screen is a8 FORTH text file of 16 é4-character lines.

Onlw where time idis trule of the essencey 3s in high res- olution
animatiorn grarhicsy or in real-time high freeuencw signal rrocessings
can one never have enough RAM.  Actuaslles when working with the comruter
i an interactive moder we don’t like bheing kert waiting for lonsg
reriodsy  but  the second or two necessary for 3 virtual memors access
actuslly rrovides & "breasthing srell® and can relax some of the tension!

Answasdyr we have never felt constrained rersonally bw the 32K ‘"ceiling®
imgosed  on the RAM contiguity by the location of SUFPERMON at $8000s and
feel that the "transrortabilite® of softwere between SYMs is & far more
imrortant  factor than REAM contiguite. We therefore leave MON in ROMy
sut our DOS(es) at $6000-%7FFFy and have the 24K contiguous RAM from

$0000-%GFFF  for arrlications. In one sustem we have installed the
at $2000-49FFFy and in another we have filled +this dar with
i RAM.
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SYSTEM EXPANSION SUGGESTIONS

The RAE-1 SEt defaults are arrrorriate for a 4K SYMy and BAS-1 can be
useful even within onlw 4K, What we are sauwing is that the SYM-1 can be
useful with NO off-board exransion., RAE-1 is dgreatly enhanced by the
addition of SWF-1y and BAS-1 is made much more resronsive by the
addition of BRE-1. Roth of these software rackades require 3 minimum of
8Ky i. esy 3t least a3 4K exransion.

A 4K exransion is very inexrensively rrovided by merelwy ‘riggu-backing®
a second set of 2114’s onto the existing set (thew will cling togethersy
or wou maw solder thems if wou rrefer)s bending "free" their chir select
#ing (#8) and wiring the alreadw decoded 10y 14, 18y 1C (2ll active low)
lines directly to these rins in rairs.

Alternatively, wou maw use the Blalock 4K RAM EBoard to hold the added
chirsy but this will hide the Sunertek logo! Alsoy it will cost uwou for
10 18-rin socketsy s mair of caracitorsy a rair of short 1é-wire flat
dumerer  cables with 1é6-rin dir rlugs on both endsy and & rair of lé-rin
sockets.

A AK SYM is nices an 8K SYM is nicers and 2 16Ky or 32Ks or 64K, or 128K
(gesy it can be done with memorw banking) would be even nicer. Here are
some of the arrroaches we have tried for memory exransiony and our
(definitely subdective) orinions.

MOTHERBOARDS $ These were necessarg in the daus of exrensive 4K boardsy
of which wou needed mane. Now with 32K on 2 single boards a simrle
(short - less than two inches in length) cable or srecial socket is all
wou need for interconnection. A dgood examrle is the 32K Eetas IRAM Eoard
(Yesy wou can intermix static and dunamic RAMS in a single sustem).

A second ardument for the motherboard arrroachs was that wou could then
add RE-232Cy 20 mA loors cassette interfaces rrinter interfaces asssorted
rarallel and serial I1/0 interfacess timersy etc.r via rlug in boards.
Buty ALL OF THESE ARE ALREADY ON THE SYM! Bue traditions motherboards
are bufferedy but tradition has not insisted that the bus be rrorerly
terminatedy and this can leed to troubles. Alsos on most motherboards
some  fancy rewiring is recessarw to rermit rart of 3 4K block to reside
on the 8YM and a2nother rart to be on 8 rlug-in  board. This makes it
very difficult to make efficient use of the 3K block assigned to only
three VIAs on the SYM.

We see no need for the KIM-4 bus conceived by MOS Techrnologs for the
KIM-1y and orrhaned almost immediately by Commodore Business Machiness
in order to rush the FET over KIM! If someorne gave us a free boxful of
6100 bosrds we might consider detting a3 KIM to $-100 motherboard
convertery not Just to be able to use thems but to exrlore the idea of
adding  Z-80 CF/M rower to the system. On second thoughts we’d give ur
the ideay and donate the boards to 8 worthw cause., We’d rather exrlore
the 6B09/FLEX rossibilitiesi we think the 6809 is rerhars the ultimate
in 8 bhit micros,

SINGLE BOARD EXFANSIONG We like the idea of a8 single 4'xé" 32K [RAM
card rludgging directly onto the 8YM at the exransion connectors and
hiding modestly undernesth it. The Beta board is an examrle of this
BEETO3Cch . The edge connector on the Eeta board is designed to fit the
"$-44" bus, This bus has & wunicue ‘*anti-summetric® rin  assidgnment
whichs  when wused with 4K or 8K RAM hoardsy is indifferent to which wau
the board is inserted. Very safey and no socket "kes' needed.
Fortunately the Rets designers also rrovided 44 holes on the card into
which a right andled socket can be fitted from EITHER side. Derendirns
on  which side is selecteds the board will extend out froms or tuck
undery the SYM. (Note! We use the terms card and board interchangeably

here)
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We have dubbed this arrandgements in which the board can carry a3 socket
which rludgs directly onto the SYM Exransion Connectors the Reverse-KIM
IV Another examrle of such & card is the ColorMate. It has edse
fingers for the Reverse-KIM bus. To use such a8 card (alone)s either
solder two 44-gin connectors todethery back-to-backy mount the rair on
the 8YM finders and insert the ColorMate in the free socketr or solder
the lugs of & 44-pin connector onto the ColorMates and mount the socket
onto the SYM’s edde finders.

NISK EXFANSION: If gour memorw exransion is motherboardlesss wou can
still eassily add a3 disk controller. We like the 4°'xé" HIE controllers
which harrens to use the KIM-4 bus., We mounted the controller card to
the bottom of SYM with strirs of Velcro (tm) material, right beside the
Reta board, We rut 44-rin connectors on both boards and wired a
‘conversion® cable Joining the 5-44 bus to the KIM-4 bus. The SYM with
the two underslung add-on boards is now mounted ator 3 rair of 5 1/4°
disk drivesy and is "his' sustemy while the oridinal VIM sustem is
"hers', Jean and I can now work todgethers side by sides each at our
very own comeuters without having to resolve rriorities» or resort to
interrurts.

"CARD CAGE" EXFANSION? While the card cade seems to resemble an
ernclosed motherboard areroachs it differs in one very sidnificant
asrect. The motherboasrd contains no buffersy in fact no active or
rassive elements of anw kindi it is 8 verwy simrle two sided rrinted
circuit boards serving merelw to wire five 44-rin eddge connectors in
rarallel, The distance from the SYM socket to the furthest socket is 3
174", We will discuss this arrroach in 8 serarate article in this
LssUe.

COLOR FOR THE SYM

Ferhars the strondgest selling roint for the Arrle over the TRS5-80 and
the FET was its color grarhics. We would like to remind wou of Dick
Turrin’s ColorMate (see rrevious issues for reviews of this and other
"MicroMate" productss and write for his new brochure), We were mildly
disarrointed that the hidghest resolution (6C and 6R) modes of the
Motorolas MCé847 Video Disrlaw Generator were not imrlemented in  the
ColorMatey since the resolution was then only half that of the Arrle.

The reason for this limitation is best understood by examining the RAM
reauirements for the 3C and 3R modes. The "3" imrlies that 3K of RAM
are reauired to surrort these modes. In additions 2 "Control Redister®
is reaquired., The 3K of RAM and the Control Redister are assidned a full
4K address block. To imrlement the 4C and éR drarhics modes in this
same direct manner would reguire an inconvenient 7K address block.

MicroMate now surrlies the ColorMate Flus as a 3K RAM ‘'rigdg-back®
add-on for the ColorMate., The extra 3K are "bank-switched® to rermit 6K
of RAM and the Control Register to surrort 6C and 6R grarhics in onlyg 4K
of 8YM srace. Also two "radges" for 3C and 3R! We use $9000-$7FFF.

MicroMate also has a ROM Bank SwitchMate for the SYM which rermits six
ROMS and/or EFROMS to reside in sockets Fly F2y and F3. This could
sermit (we thinky since we have not set received ours) ratches to RAE-1
(@eddey SWF~1) to co-reside in BAS-1 sraces and EAS-1 enhancements to
co-exist in RAE—-1 sracey with bank switching under rrogram control.

We have seen cories of the ColorMate Users’ Grour Newsletters rublished
by MicroMate to srovide customer surrort. Dick is to be commended for
mroviding so much arrlication software for his hardware rroducts. Andy
sreaking of newsletters and rassing out commendationss let wus mention
Rockwell Internstional’s excellent surrort of the AIM-65 with their
INTERACTy and Saturn Software’s (Jack Brown) SOFTNEWS for SYM-FORTH and
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MORE COLOR FOR THE SYM

We are now dealers for RCA rroductss having established an excellent
Dunn & Bradstreet rating during our first wear! We have had on  ordery
for nearle five weeks now (six weeks was rFromised)s the VF-3301., This
unit offers an interesting alternative to the KTM-2 as an RS-232
terminal for the 8YM~1s for those wishing color grarhics and rather #ood
single voice music carabilities. We are very much imeressed with the
eublished srecificationsy and will review its rerformance in Issue
Nos 9.

It rermits either 24 rows of 40 charascters (including lower case with
descendars - better than the Aerrle!) or 12 rows of 20 characters (useful
for those with imraired vision)y ands with 3 set of 128 wuser defined
characters (ashead of the KTM-=2)s rrovides interesting drarhicsy if the
illustrations in their brochure are for-real., We will have to try it on
the SYM ourselves before we can comment further.

The VF-3303 is the deluxe models with built-in RF Modulator (with sound
subcarrier), If wou are interested in either unit, write or rhone RCA
for literaturer and contact us for delivery (slow) and rrices (mildly
discounted) .

We rlarm to use ours mostly as & disrlawsy wusing the KTM-2/80 for
‘serious” terminal I/0 becsuse of its more "classical"' kewboard.

ANOTHER WAY TO GO

Whern we bought our KIM-1y so manw sesrs ador we boudght a Micro Tech-
nology Unlimited (MTU) rower suprluy to drive it After reading Hal
Chamberlin’s now-classic article on computer musicy we rurchased the
MTU DAC (Digital to Analog Converter) EBoard and the Advanced Music
Goftware Fackase +to drive it. We have since done Stereo~DACy 2nd are
Lthrilled by the new Musical Instrument Ssnthesis Software Fackade (more
on this elsewhere).

When we wanted high resolution grarhics we ordered the MTU Visible
Memors 8K RAM and its associasted software. When we needed additional
memory to bring the 8K on-board and 8K Visible Memorw ur to 32K, we
surchased the now-discontinued 16K DRAM boards together with the MTU
"Card File" for the three hoardsy or cardss one of whichy the SYM, fits
into the tor slot. The sustem was totsllw reliabley even with no
buffering on the little motherboard.

MTU decided not to et on the KIM-4 bandwagony since KIM-4, by
definitions includes buffering, and to maske the edde cornnector rinout
escsentislly  didentical with that on the KIM (also now SYM and AIM). Re
3 ed that KIM-4 boasrds do noty in  dgenerals fit the Card File.
However the HIE Disk Controller (KIM-4)s and all other 4"xé6" cards of
any pin-outs do fit into unwired 44-pin connectors on  the arrlication
conrector side of the Filey and are easily wired to the motherboard
side or to the application connector socket.

We have described above our first 32K MTU/SYM exransiony but rointed
out that the o0ld 16K DRAM board has been discontinued. Since we are
installing our old 16K board in the SYM st the school’s Microrrocessor
Lah for studert uses we needed some ture of rerlacement. Our decision
waes to rerlace the old board with MTU’s dual rurrose 15 374 K RAM/Disk
Controller Card. The ‘'"missing® 1/4 K is occuried by a8 256 bute
ROOTSTRAF ROM (which itself surrenders 8 butes to serve as control
redisters for the disk controller. For awhile we’ll be using it rurelw
46 8 RAM boasrd. The only inconvenience is that the uerrer half of the
memory is write—srotected on resety and must be unrrotected bw writing
to orne of the comtrol redgisters. We will Just add this little task to
our standard log-onm uwtility ratch.
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AND MORE ON DISK SYSTEMS

With the MTU Disk Controller Card described above comes comrlete
documentation and software (on an 8" disk) for the MTU CODOS (Channel
Oriented Disk Orerating Sustem). All wou need add is one or more
single or double densitwysr single or double sidedy 8" disk drivess rower
surpliesy and interconnecting cables and wou will have lots of on-line
mass storade. Each SIDE of 2 double densitys double sided disk holds
500 Khutes., UWe will be 2dding one or more such drives this summer.

We have been studeing CODOS, and find it to be verw rowerfuls and fasts
hecause of the IIMA arerrosch. We think we will like it. conns  is
alreadwy ratched to RAE-1y and we will be dgenerating the links to BAS-1.
We will in the future surrort both CODOS and FONS. In facty we have
made arrandgements with MTU to adert and market SYM versions of all MTU
softwares since the KIM and AIM versions are not readws-to-go for the
GYMe.

We still like the 5 1/4" FODS sustem for rersonzl use. It is much more
comeacty and 5 1/4"% drives rotate onlw when accessed. The lardger
drives rum contirnuouslyy and we find the noise distracting. So whw the
need for amn 8* system? Recause our subscrirtion list of 1400 names
srreads over three 9 1/4" diskettess and to do 2 search or 3 sort
recuires shuffling and deasling diskettes like 2 deck of rlawging cards.
That’s whw! Kased on both rersonal and business exreriencer we feel
Lhat an 8" sustem is “"overkill" for rersonal user and that a8 5 1/4°
system recuires too much manuzl disk handling for even 3 small
business. We wills of course surrort boths because we ourselves need
toth.

AN AESOLUTELY ZERO-COST ASCII KEYEOARD

Waw ur in front of this issues on rade 812y to be srecificy we dive each
of our readers an ARSOLUTELY FREE ASCII KEYEROARD, Actuallys sou already
received it as a hidden borus with wour SYM. We’re Just telling wou how
to use it. Certainly we 311 knew that wou could enter ASCII characterss
at the cost of four keustrokes rer characterry by using the SHIFT and
ASCII keuwsr followed bw the two hex digit code. EBut wou really need
only two kewstrokes rer character,

Ernter the rublished ratch at $0100 to change INVEC: it will fit the very
minimum SYM. Then G 100 <erix. You carn now inFut all MON commands by
their ASCII hexcodes. For examrley to inFput G 200 <cr*y enter the
seauence 47 32 30 30 00 (don’t enter the sraces). Tre using the M
command  to modifw the memorw. Use 4D instead of My 20 (srace) instead
of it right srrows to advancer and Ol instead of CR to terminate a
commanid. You maw use either 20 (=) or 2C (») as the delimiter between
rarameters. Instead of LI 2 <erk (actualle L2 <cr)y use 4C 32 Oy etc,

We had fun using thiss relocated out of harm’s wagy wuF in  the unused
score  buffers with BASIC a2nd RAE, using the video monitor on the KTM-2
as our disrlaw, With RAE wou must NOF the echo in line 570y since RAE
handles TECHO in its own was. Of courses we rrefer the full terminals
bt if wou imelement the ssrroach followed bw Len Green on rade 2-21»
serolling alrhanumerics slowly along the six seven—sedgment disrlausy wou
will have full alrhanumeric carebility at =zero cost. And if sou exrand
Lhe character denerator for the score outrut rrodram to include the full
* alehanumerics and control codesr wou will have a8 32-character
ntal scrolling diserlawr analodous to the ticker-tare hard cory in
before roll rarer was added-on to the old TTY» back in the good old
(remember the old newsreels of the ticker-tare rarades?). We can
o consider the score disrlaw as "free's since wou buy 3 score 35 test
sre not as an 1/0 unit! This could be lots of fun with Tinw BASIC.

Now let’s dive credit where it is dues the idea is not ours. It was
(continued on rade 8120) SYM-FHYSIS 8:8



3000~
3003~
3005~
3002~
3009~
300k~
3000
3010~

20
A9
85
85
A2
BS
?n
CcA

44 34
00
E8
F5
12
ES
50 34

0010
0020
0030
0040
0050
00460
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650

i HISSINK’S SYMEBOLIC DISASSEMELER

?

STEF
FGM.FTR
LEL.FTR
FARTIAL
FTR.STRT
RUN.NU
END
FORMAT
LENGTH
L.MNEM
RMNEM
YSAVE
FEL

FCH
LEL . IIX
TEMF
INVALILD
LINE.NU
TXT.LOW
LEL.LOW

’

INEYTE
NIBASC
INCHR
ACCESS
TECHO
QUTVEC
RAE . WARM

y

11187

MOVE1

+BA
+08
+ES

$3000

DATA LOCATION DECLARATIONS

+IE
+DE
JIE
+IE
+IE
+OE
+IE
+IE
+IOE
+IE
+OE
+JIE
+DE
+DE
+ DIE
+DE
+DE
+DE
+IE
+IE

$5
$03
$05
$ES
$E6
$E8
$E?
$ER
$EC
$EI
$EE
$EF
$FO
$F1
$F2
$F4
$FS
$Fé
$100
$104

SYM ROUTINES USED

+DE
+DE
+DE
+IE
+JOE
+DE
+IE

$8109
$8309
$8ALER
$8REBS
$ALE3
$A663
$RO03

MACRO LEF ‘NS

+MD
LA
5TA
LDA
STA
+ME

+ MO
LIA
STA
LIA
5TA
+ ME

GET START ANID

JSK
LIIA
STA
STA
LIX
LDA
STA
NEX

(ADR.1 ADR.2)
XADR . 1

XADR .2
XADR . 1+1
XADR, 241

(ADR.1 ADR.2)
ADR.1

*ADR. 2
ADR1+1

XALR, 2+1

TOGGLE s TURN
40

XRUN.NU i ZERO
XINVALID

4612

¥$ESy X
Z.STORE+1,X

FSET ADR - Z FAGE

iSET ADR - MEM TO Z FAGE

END ADDRESSES

ON ECHO

RIT 7

i SAVE

SYM-FHYSIS 819

ZERO FAGE

(II,

3011~

3013~
3014-
3016~
3019~
B301R~
J01E~
301F-
3021~
3024~
3026~
3028~
3020~
3020~
302E-
3030~

3032~

3035
3037~
303A-
O3
303F -
3040~
3042~
3044~

3046~
3048~
3048~
3041
3050~
3051~
3053~

30
3050~
305F -~
3062~
3064~
3067~
3068~
306A-
30611
B06F -
3072~

3074
3076
3078~
307/
307C~

307F -
3082~
3084~
3087~

10

E8
86
ED
FO
20
E8
no
20
co
FO
ce
no
AD
84
no

4C

A2
ED
FO
20
ES8
no
A0
84

A2
BRI

20
E8
1o
20
85
20
8%
A2
EI
FO
20
ES8
no
20
85

20

24
50

8%
40

ALl
88
All
85

no

ES
01

63

FS
1R
44
1E
AC
06
80
ES
14

LE
00
3R
06
63
FS

ES

07
00
ES

€3 3

04
n3

n4

14

34

8A

30

34

Ab

Ab

81

81

o1

01

0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0700
0910
0920
0930
0940
0950
0560
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240

MSG3

FIN.3

GO+RAE

FASS2

MG 4

FIN.4

CONT
MSG1

FIN.1

MSG2

FIN.2

FAa.l

EFL MOVE1

INX

STX ¥FARTIAL
LDA MESS3sX
REQ FIN.3
JSR OUTVEC
INX

ENE MSG3

JSR INCHR
CMF #°0

EEQ CONT

CMF #7L

ENE GO.RAE
LOY #$80

STY XFARTIAL
ENE CONT

JMF RAE+RTN

LIOX %0

LDA MESS4sX
BER FIN.4
JSR OUTVEC
INX

ENE MS5G.4
LOY #$40

STY XFARTIAL

LOX #0

LDhA MESS1sX
EEQ FIN.1
JSR OUTVEC
INX

ENE MSG1
JSR INBYTE

STA XFTR.STRT+1

JSR INBYTE
STA XFTR.STRT
LDX %0

LIA MESS2sX
EEQ FIN.2
JSR OUTVEC
INX

ENE MSG2
JSR INRYTE
STA XEND+1
JSR INRYTE
STA XEND

EIT XFARTIAL
EVC FA.L

LIOA %0

STA XFARTIAL
JMF FAL2

OIS FROGRAM

SA (LEL.LOW FGM.FTR)

ENE DIS.AS

FALWAYS -

SYM-FHYSIS 8110

FIRST RUN TO SET UF LELS



1260 START SA (TXT.LOW FGM.FTR) 3101~ 69 00 1740 ALC #0

3103~ BS F7 17850 DIS.A STA ¥LINE.NU+1

308k~ Al 00 01 3105020 R? 32 1760 JER ALSTORE

F08E- 85 IZ 3108~ 18 1770 CcLD

30Z0- 'AlL 0T Ol 3109~ A% F4 1780 LIA XTEMF

e s 310E~ C9 60 1790 CHF #$60 PRTS?
3100~ FO 08 1800 EEQ COMMENT

2095~ AP 99 1270 LIA #$95 SSET START LINE NUMRER T)0F = : 1810 CHME $$40C 5 IME?

BOG/~1TBE Fé 1280 STA XLINE.NU .= 1820 BEQ COMMENT

30929~ A9 00 1290 LA *#0 : 5 1830 CMF #$60C 5 (IMFY?

2098~ 85 FS 1300 STA XINVALID 1840 BRNE CK . LEL

K0F0="85 FZ 1310 S5TA XLINE.NU+1 - AE : 1850 COMMENT LA XINVALID

J09F- 85 F4 1320 STa XTEME 3119~ DO 09 1860 ENE CK.LEL FIN DATA MODE

1330 DIS.AS 82 (FTR.STRT FCL) 3118~ A9 BE 1870 LDA #$EE FSLEGT

3140 1880 JBR

F0A1~ AS Eé 2 1890 STA

30A3~- 89 FO 19200 ENE INC.LINE
30AS~ AS E7 1910

30A7~ 8BS F1 1920 CK.LEL JSR LAREL $CHECK IF LAREL REQUIRED
1930 BCS NO.LEL $ND
Z0A9- 20 EE 30 1340 NSMEL JBR INST,.DIS FUISASSEM AND DSFLY INSTR 1940 LIA #L
30AC- 20 BR 32 1350 JSR 1950 JSK A.STORE
FOAF~ B85 FO 1360 STA FUFDATE FCLyH TO NEXT INSTR 1960 LI XFCH
30R1L- 84 F1 1370 8TY 1970 JSK ASC.STORE
F0B3~ C4 EA 1380 GFY XEND41 1980 LIA XFCL
30RS- 90 F2 1390 RCC DSMEL FFCHEEND1 1990 ISR ASC.STORE
FOR7- DO 06 1400 ENE SET.RUN §FCH=END+1 2000 LoA 20
J0R9- A% E? 1410 LIOA XENID 2010 STA XINVALID
JOKR- C5 FO 1420 CHF XFCL 2020 NO.LEL LIA #$20
{ G 1430 RCS DEMEL $FPCL=END 2030 JSR ASTORE
1440 SET.RUN EIT ¥RUN.NU 3$CHECK BIT 7 FOR RUN # 2040 OF,CODE LIA XINVALID
1450 EMI FINIGH 2050 ENE ERR
1460 Fa. 2 §Z (PGM.FTR LEL.FTR) $SET END LAREL FILE 2060 LIX #0
2070 LIA (FCLsX) $GET OFCODE
2080 TaY
2050 LSK A FEVEN/ODD TEST
OR 2160 ECC IEVEN
2110 L5K A FTEST RIT 1.
RCS ERR FXXXXXX11 INSTR INVALID
1470 LIA #$80 CHF
1480 GTA XRUN,NU EEQ 510001001 INSTR INVALID
1490 AND iMASK 3 RITS FOR ADDRESS MODE &
1500 ORA FALD INUDEXING OFFSET
1510 1EVEN L8R FLSE INTO CARRY FOR
1520 TAX SLEFT/RIGHT TEST RELOW
1530 FINISGH JSR ASC.STORE i MOVE FOINTER UF 2 LIA MODEyX SINDEX INTO ADDRESS MOIE TAELE
1540 LOA #0 KCS RTMODE 3 IF CARRY SET USE LSI FOR
JER ALSTORE  sMARK END OF TEXT LSRR A SERINT FORMAT INDEX
1560 RAERTN LIX #$12 Lern
1570 MOVEZ2 LOA Z.STORE+1yX FRESTORE ZERO FAGE LSK A i TF CARRY CLEARy USE MSI
1580 S5TA X$ES, X LGSR A
1590 NEX RTHOUE ANDL #$F FMASK FOR 4-RIT INDEX
FOE 1600 EFL MOVER ENE GETFMT $$0 FOR INVALID OF COLES
FOEB~ 20 44 34 1610 JSR TOGGLE FRESTORE TECHQ ERR LIY $$80 SGUESTITUTE $80 FOR INVALID OF
FOER~ 4C 03 RO 1620 JMF RAE  WARM LIA #$0 FSET PRINT FORMAT INDEX TO O
1430 GETFMT TAX
1640 INST.DIS T OKRUN. NU LIOA MODE2yX SINDEX TO FRINT FORMAT TAELE
1650 . OF.CODE  ¥RIT 7 = 0 GTA XFORMAT $SAVE FOR ADDRESS FIELIN FORMAT
1660 INC.LINE AND #$03 FASK 2-RIT LENGTH O=1-RYTE
1670 STA XLENGTH $1=2-RYTEy 2=3-RYTE
14680 XL INE NU TYA $0F COLE
1690 \C #8TEF ANDI #$8F FMASK IT FOR 1XXX1010 TEST
1700 KL INE « NU B e e
1710 ¢ if?;?Rﬁu;1 TYA $0F CODE TO ‘A’ AGAIN
1720 L R e Y LIOY #$03
1730 *C DIS.A SYM-FHYS1S 8111 CEX #$8A SYM-FHYSIS 8312




317E- FO OR 2400 BEQ MNNDX3 31F6~ E6 FO 3060 INC XFCL
3180~ 4A 2410 MNNIX1 LSK A 31F8~ DO 02 3070 ENE =43
3181~ 90 08 2420 ECC MNNDX3  $FORM INDEX INTO MNEMONIC TAERLE 31FA— E6 F1 3080 INC XFCH
3183~ 4A 2430 LSK A 31FC~ 20 CE 32 3090 JSK LARBEL
3184~ 40 2440 MNNDIX2 LSK A > 00101XXX 31FF~ Cé FO 3100 IEC %PCL
3185~ 09 20 2450 ORA #$20 B 00111XXX 3201~ A5 EF 3110 LDA XYSAVE
3187~ 88 2460 LEY $XXXYYY10 -3 00110XXX 3207 Fi1 3120 STA XFCH
3188- DO FA 2470 ENE MNNDIX2  §XXXYY100 -3 00100XXX OE 3130 BCS ENI. NMEM
3184~ C8 2480 INY  $XXXXX000 -3 O000XXXXX 3140 SEC
318R- 88 2490 MNNDX3 LEY n3 3150 LIA XFGM.FTR
318C~ IO F2 2500 ENE MNNDX1 04 3160 SEC #4
318E- A2 03 2510 LIX #$03 $CHAR COUNT FOR MNEMONIC FRINT 320C~ 85 D3 3170 STA XFPGM.FTR
3190~ A8 2520 TAY 320E~ RO 02 3180 BCS =43
3191~ E9 SO 33 2530 LDA MNEMLyY 3210~ Cé D4 3190 DEC XFGM.FTR+1
3194~ 85 ED 2540 STA XLMNEM  FFETCH 3-CHAR MNEMONIC 3212~ 4C 67 31 3200 JMF ERR
3196~ B9 90 33 2550 LIIA MNEMRyY (FACKED IN TWO EYTES) 3210
3199~ 85 EE 2560 STA XRMNEM 3215- A2 06 3220 ENDJNMEM  LDX #$06 iCOUNT FOR 6 FRINT FORMAT EITS
319K~ 24 E8 2570 BIT RUN.NU 3217~ EO 03 3230 FRADR1 CFX #$03
3190~ 10 76 25 BFL END.NMEM 3219~ DO 21 3240 ENE FRADR3  $IF X=3 THEN FRINT ADDRESS VAL
Z19F~ A9 00 2590 FRMN1 LDA $$00 321B- A4 EC 3250 LDY XLENGTH
31A1- A0 03 2600 LIY #$05 3260 EER FRADR3  $NO FRINT IF LENGTH = O
31A3- 06 EE 2610 FRMNZ ASL XRMNERM 3270 LDA XFORMAT
31A%5- 26 ED 2620 ROL XLMNEM  §SHIFT 5 RITS OF CHAR INTD ‘A’ 3280 CMF #$E8 $HANDLE REL ADDRESSING MODE
3147~ 20 2630 ROL A $ (CLEAR CARRY) 3290 ECS RELADR  iPRINT TARGET ADDRESS
3148~ 88 2640 DEY 3300 LDA %L
31A9~ 00 F8 2650 ENE PRMNZ2 3310 CRY #2
31AB- &9 3F 2660 ALC #$3F $ALD ‘7’ OFFSET 3320 EEQ FRADR2
31AD- C9 3F 2670 CMF #$3F 3330 EIT XRUN.NU
31AF- D0 04 2680 ENE =+5 3340 EFL CK.REL
31R1- A9 2E 2690 LDA ¥/, 3350 LDA #$
31B3- 85 F5 2700 STA XINVALID 3360 FRADR2 JSK A.STORE
31BS- 20 B9 32 2710 JSR ALSTORE O0UTPUT A CHAR OF MNEMONIC 3370 BYTE2 LDA (FCL) Y
31R8~ CA 2720 DEX 3380 JSRK ASC,STORE
319~ DO E4 2730 ENE FRMN1 3390 DEY $MORE SIGNIFICANT EYTE FIRST
2740 3400 ENE BYTEZ2
31RE- Al FO 2750 LIA (FCLyX) 3410 FRADR3 EIT XRUN.NU
31BD- 85 F4 2760 STA XTEMF 3420 EFL FRADR4
2770 3430 LOA XFORMAT
F1BF- A9 20 2780 LIA $$20 ek e SEE CORRECTION ON FAGE 8:34
31C1- 20 B9 32 2790 JSR AL STORE - i
2800 3460 LIA #’X
3104~ AS F5 2810 LIA XINVALID 3470 JSR A.STORE
3106~ FO 24 2820 KEQ CKJEIT 3480 NZERO ASL XFORMAT FTEST NEXT FRINT FORMAT EIT
31C8- A9 24 2830 LDA #/% iYESs OUTFUT AS DATA EYTE 3490 BRCC FRADR4  3IF Os DONT FPRINT
31CA- 20 B9 32 2840 JSK A.STORE 3500 LDA CHAR1-1sX ; CORRESFONDING CHAR
31C0- AL FO 2850 LUA (FCLsX) 3510 JSR A.STORE 3OUTFUT 1 OR 2 CHARS
31CF~ 48 2860 FHA 3520 LDA CHAR2-1rX i (IF CHAR FROM CHAR2 IS 0O»
3100~ 20 A0 32 2870 JSR ASC.STORE 3530 BEQ PRADR4  $DON’T FRINT IT)
Z13- 68 2880 FLA 3540 JSK A.STORE
3104~ 29 7F 2890 AN #$7F 3550 FRADRA DEX
3106~ C9 20 2900 CMF #$20 3560 ENE FRADRL
3108~ 90 OF 2910 ECC X END 3570 EIT XRUN.NU
31DA- 48 2920 FHA 3580 EFL RTS1
Z10E- A9 20 2930 LIA #$20 3590 EMI END,LINE
310D~ 20 B9 32 2940 JSR A.STORE 3600 CK.REL LIA XFORMAT
3LEO~ A9 3B 2950 LDA #/3 3610 CHF #$10
31E2~ 20 B9 32 2960 JSR ALSTORE 3620 ENE RTS1
F1ES- 68 2970 FLA 3630 RELADR LDA (FCL)»Y
31E6- 20 E® 32 2980 JSK ALSTORE 3640 JSR FCADJZ  $FCLsH + DISFL + 1 TO ‘A’s’Y’
31E9- 4C 9A 32 2990 X END JMF END, LINE 3650 TAX
3000 ; 3660 INX
31EC~ Al FO 3010 CK.EIT LIA (FCLsX) 3670 ENE FRNTYX 3 41 TO ‘X’s’Y’
31EE- C9 2C 3020 CHF #$2C FRIT? 3680 INY
31F0~ DO 23 3030 ENE ENII . NMEM 3690 FRNTYX TYA
31F2- A5 F1 3040 LOA XFCH 3700 FRNTAX FHA
31F4- 85 EF 3050 STA XYSAVE SYM-FHYSIS 8113 3710 LDA #/L SYM-FHYSIS 8:14




3274~ 20 B? 32 3720 JSR AWSTORE 4320 NO.INC LEY
B2ZI- 68 3730 FLA 4330 ENE NXT.CHR
327E- 20 A0 32 3740 JSR ASC,STORE FEFRINT TRGT ADDS OF EBRANCH 4340 LIA XFCH
3281~ BA 3750 PRNTX TXA $AND RETURN 4350 CMF (LELIDX) oY
3282- 20 A0 32 3760 JSR ASC,STORE 4340 RNE CK.ENID
2285~ 24 EB 3770 BEIT XRUN.NU 4370 INY
Fag7~ 10 10 3780 EEL RI:S51 4380 LIA XFCL
3289~ 30 OF 3790 EMI ENID.LINE 4390 CMF (LERL.IDX)sY
3800 FCALY LIA XLENGTH $0=1-BYTEy 1=2-RYTE, 2=3-RYTE 4400 ENE CK.END
3810 SEC 4410 CLE  FSLABEL MATCH FQUND
3820 FCADJR2 LOY ¥FCH 4420 RTS
3830 TAX STEST DISFL SIGN (FOR REL 4430 CK.END LIA XLEL.IDX
3840 BFL FCADJ3 SERANCH)Y » EXTEND NEG 4440 CMF ¥LEL,FTR
3850 DEY $BY DECREMENTING FCH 4450 RGO NXT.LEL  $ACC < MEM FOR BR
I2F4~ 6O FQ 3860 FCADJISZ ALC XFCL 4460 LIDA XLEL.IDX+1
% 7 2870 BEC RIS1 SEFCLALENGTH (OR DISFL) +1 TO ‘A7 4470 CMP XLEL .FTR+1
3880 INY $CARRY INTO 7Y’ (FCH) 4480 BCC MXT JLRL
BAS T~ 160 3890 RTS1 RTS 2 4490 RTS  SCARRY SET FOR RETURN WITHOUT MATCH
S 4500
F298- A9 AO 3910 END.LINE LDA #$A0 iMARK EOL 4510 THE TAELES FOLLOW===-
ZT2O0- 20 R 2F2 3920 JER ALSTORE 4520
F29F~ 40 3930 RIS K * 02 45 4530 MODE JRY $40 $02 $45 $03 $00 $08 $40 $0% $30
- 3940 no o8
3280~ 08 3950 ASC.STORE FHF 3305~ 40 09 30
32a1- 24 E8 39460 T XRUN.NU 4540 5 XXXXXXZO INSTRUCTIONS
i K 15 3970 . AWSTORE+1 2 2 4% 33 4550 JBY $22 645 $33 $D0 $08 $40 $09 40 $02 $405
3280 08 40
LA 0] A 40 02
4000 A ]
4010 A 4560 Z=0y LEFT HALF RBYTE
4020 A 4570 3 Z=1y RIGHT HALF BYTE
09 83 4030 3R NIRBASC no 08 4580 JRY $33 400 $08 $40 $09 $40 402 $45 $B3 $D0
E9 32 4040 . AVSTORE 09 40
32B0~- 68 4050 45 R3
F2R1- 20 09 83 4060 ¢ NIRAGC
32RB4-~ 2 32 4070 3R A STORE 40 0%  AL90 JEY $08 $40 $09 $00 422 $44 $33 400 $8C $44
3287~ 28 4080 22 44
J2RB~ 60 4090 0o 8c
4100
4110 A.STORE FHF 11 22 44600 JRY $00 $11 €22 $44 $33 4$D0 $8C $44 $9A $10
EF 4120 STY XYSAVE 33 0o
(919} 4130 LDY %0 44 QA
3 4140 STA (FGM.FTR) Y
4150 EINE 44 33 4610 JRY $22 $44 $33 $00 $08 $40 %09 $10 $22 $44
n3 4160 INC ¥FGM.FTR 08 40
02 4170 ENE FG.RTN 10 22
114 4180 INC XPGM.FPTRt1
4190 FGLRTN FLF Do 08 4620 JRY $33 $00 $08 $£40 %09 $62
A200 LIOY XYSAVE 3 09 b2
4210 RTS 4630 % YYXXXZ01 INSTRUCTIONS
4220 3340~ 13 78 A9 4640 LBY %13 $78 $A9
4230 3 SURROUTINE LARFLy RETURNS CARRY CLEAR IF MATCH 3343 00 A4LE0 MODER JRY $00 JERR
4240 3344 21 4660 CRY $21 y IMM
4250 LAEEL SA (LEL.LOW LEL.IDX) 3245 01 Ao e $7-PAG
3346~ 02 4480 +BY 402 FARS
04 01 3347~ 00 4690 +RBY $00 § IMPL
U 3348~ 80 4700 +RBY $80 FACC
05 0l 3349~ 59 4710 +BY $59 $(Z-FAGX)
Foipes - 40 4720 LRBY €41 $(Z-FAGY Y
3 4730 +RY #11 s 2-FAGy X
X205~ A0 01 4260 LIY #1 PR R 191 4740 JRBY $12 FABS ¥ X
gy el b 4270 +RY $2C 0é 4750 JEBY %06 FARSYY
4280 NXT.LEL LIOY #3 $SKIF 2NIN FART OF ADDR & *L* - A 4760 JEY $44 i (ARS)
4290 NXT.CHR INC kLEL.IDX 05 4770 +JRBY $05 yZ-FAGsY
4300 ENE NO.INC 10 4760 JRY $1D FREL.
4310 INC XLEL.IDX+1 SYM-FHYSIS 8115 - 2C 29 2C 4790 CHAR1 JRY $20C $29 $2C $23 $28 $41 SYM-FHYSIS 8116




3354-
3BB 7=
335A-

335D~

3360-

3363~
3366
3369~
3360

336F~

3370~

3373
3376— ¢

3379~
3370~

337E~
3381~
3384~

3385~
3388~
338E-

3380--
3890=
3393~

3309=
3398~
339B-

339D~
33A0-
3303~
B3ATG -
3348~
33AR~
33AE~
33AF -~
33IP2-
3385~
33E8~
33R9-
33BC-

33BN
33C0-
33C3-

33C5~
33C8-
33CE~

33C0-
3300~
33D3-

3305~
2308=
330E~

330n-
33E0--
333~

on

1A
A5
24
AE
All
e I

15
9C
29

84
11
23

ng
48
94

54
ES8
4
08
B4
74
4A
72

Fa
A2
74

44
32
22

1A
26
88

ca
48
A2

on
54
54

28
00
00

8a
S0
Al
in

00

GB
&9
AE
00
9€

AS
53

13 3

AS
AO

26

41
58
00
1C

?u

A8
00

6I
69

A2
74

B2
F4

26
44

53
52

41

4800
4810
4820

4830

4840

4860

4870

4880
4890

4900
4910

4920
4930

4940
4950

4960

4970

4980
4990
5000

5010
5020

5030
5040

5050
5060

5070
5080

CHARZ

l
MNEML.

-

MNEMR

-

MESS1

+BY 359 $00 $58 $00

XXXXX000 INSTRUCTIONS
+BY $1C $8A $1C

+RY $8A $1D0 $23 $9D

+BY $AE $69 $A8 $1°9
+BY $24 $53 $19 $Al
XXXYY100 INSTRUCTIONS

+BY $1A $5B $0B $AS

XXX1010 INSTRUCTIONS
+RBY $AE $AE $A8 $AD

XXXYYY10 INSTRUCTIONS
+BY $18 $9C $6D $9C

XXXYYO1 INSTRUCTIONS
+BY $84 $13 $34 411

XXXXX000 INSTRUCTIONS
JBY 408 $62 $5A $48

+RY $54 $44 $C8 454

+RY $08 $84 $74 $R4

JRY $72 $F2 $A4 $8A
XXXYY100 INSTRUCTIONS
+RY $F4 $AA $A2 $A2

1XXX1010 INSTRUCTIONS
+BY $44 $68 $R2 $32

XXXYYY10 INSTRUCTIONS
+RY $1A $1A $26 $26

XXXYYYO1 INSTRUCTIONS
+BY $C4 $CA $26 $48

+BY $00 $0A

$23

$00

+8E

$23

$00

$69

$29

$68

$28

$74

$E2

$72

$44

$00

$8E

$10

$00

$69

i $69

$46E

$74

$F4

$72

$44

$1E

€Al

$70C

 $94

$EB

$74

$74

88

$A2

‘START ANDRESS =%’

$Al

$00

$1B

$00

$A0

$88

$%4

$F4

$72

$F4

$C8

$C8

$00

$90

$29 $19

$23

$F4 $R4

$CC $4A
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33E6~ 44 44 52
S3E9~ 45 53 53
33EC—- 20 3I 24
33EF~ 00
33F0~ O 0OA 45 5090 MESS2 +BY $0DI $0A ‘END ADDRESS =%’ $00
33F3—- 4E 44 20
33F6- 41 44 44
A2F?2~ B2 4% 53
33FC- 53 20 3D
33FF- 24 00
3401~ OI OA 44 5100 MESS3 +RY $0D $0A 'DISASSEMELEs LABELS FIRST’
3404~ 49 53 41
3407~ 53 53 45
340A~ 4D 42 4C
3400~ 45 2C 20
3410~ 4C 41 42
3413~ 45 4C 53
3416~ 20 46 49
3419~ 52 53 54
341C- oD OA 4F 5110 +RY 400 $0A ‘OR RETURN TO RAE (DIsL OR R)?’ $00
341F~ 52 20 52
3422~ 45 54 55
3425~ 52 4E 20
3428~ 54 4F 20
342K~ 52 41 45
342E~ 20 28 44
3431~ 2C 4C 20
3434~ 4F 52 20
3437~ 52 29 3F
3436~ 00
343k- Ol 0A 50 5120 MESSA4 +BY $0DI' $0A ‘FASS 2’ $00
343E- 41 53 53
3441~ 20 32 00
5130
3444~ 20 86 8B 5140 TOGGLE JBR ACCESS sECHO CONTROL
3447~ AD 53 A6 5150 LA TECHO
3440~ 09 80 51460 ORA #$80
344C~ 8D 53 A6 5170 STA TECHO
344F~ 60 5180 Z.STORE RTS
5190
5200 +EN
USE OF THE DISASSEMBLER (DIS)
With RAEs assemble [IS 2t any arrrorriate addressr saw $XXXXs and store
the obdJect code on mass storade for future use.
When wou wish to use [ISy enter its obdect code from mass storade.
Enter RAE at its cold start ($B000)s and modifu the default SEt
rarameters to meet wour needs (more on this below). The obdect code to
be disassembled should 2lso be in RAM» or in ROMy if sou want to work
on MONy HAS» or RAE!

Next ernter RUN $XXXX»
enter L to det the Label File set ur.

the starting and ending address of the file to be
ONLY FOUR HEX DIGITS AND DO NOT HIT RETURN.

Ly

or Ry

and when [IS gives wou wour choice of entering Dy
When rromrted to enter

disassembleds ENTER
If wou enter any didits in

error there is rno waws to erase. You must sbort and bedin adain. For
this first rassy enter the address limits of the obdect coder and DIS
will build us the comrlete Label File.

For FASS2 wou are once again asked for starting and ending addresses.
You maw enter rartisal randes for the obdect codes derending on how
larde @ block is available for the "source code® to be denerated by
nis. You will soon det the knack of how much source code area should

e allocated for

each 1K or 4K block of obdect code. SYM-FHYSIS 8:18



The following exameley in which DIS is asked to disassemble itselfy

: ; St T
will illustrate the dissssembler’s use (2 24K sustem is assumed)? (continued from rade 8i8)

submitted bw Matt Wilsons whose address is in the rrodgram listing. He
The obdect code is located at $3000-%344F» so when RAE is entered, SET also sent a8long 8 corw of an overlaw he rlaces on the keurad to assist
$0200 $2FFD $3500 $3FFDy to zllow rlentw of room for the source code in determining the srorer numeric codes to wuwse with each letter or
without ‘“clobbering® the obJdect code. Then enter RUN $3000 to call sumbol. Note that this rrodram surrorts lower caser also.
Nis. For this examrle enter 3000 and 344F (for both rasses) when the

limits are recuested. REMEMEER - NO COMMAS: CARRIAGE RETURNS, OR SYM FRINTER GRAFHICS

ERRORS FERMITTED. S o s
Jack  Gierwic has sent

“err to see the source code s a number of srarhics

When RAE‘s "*" rromrt rearrearss ture FRint

listing, You would need add onlw 3 .RA $:xeo¢ 8t the bedinningy and a srograms  for the 8YM
{EN a8t the endr to be sble to ASsemble wour rrodramr if there were no Visible Memorw Sustemy
axternzl references (including radges 0 and 1)+ Since there ares wou including one to draw
need only rerlace the ‘L’ for these lsbels with 2 ‘$’y or use IE the figure shown here,
PSeudo-0rs . The latter is rreferabley since "meaningful® labelsy or Jaeck is one-ur on us in
mremonics maw then be substituted more essilu. having 8 drarhic Frin-
ter. The original of
Now wou are srerared to studwy comments enhancer relocates modifuy the fidgure was coried
EFROM or whatever wou wish to do with the rrodgram. from the Vicible Memorw
it imade with the
A rartial listing of DIS‘’s outrut of DIS follows: so that wou maw see Farer Tidger 445 with
how it hasndles rotentizl "sroblem" areass. Note the 77’ lirmne following drarhics ortian. To
RTS and JMFP instructionsi these are to fladg rossible tables., Note bhow auote Jack  directlus
the BY’s are uwsed to indicate non-orcodesy and how the ASCII values "This #rinter (or one
are dgiven as ‘comments" to sid in locating embedded text. Note that like it) 1is an excellent addition to the ’‘rerfect’ swstemy which
there are still s few areas where DIS shows that wour braincower is includes MTU’s Visible Memors., I711 also be trwing MFI‘s 886 rrinter

still needed occasionally be SYM. EBut what 8 rerfect SYM-biosis! so0 1711 be able to do 3 comerarision."
! E RE A VOLUME 37

FARTIAL DISASSEMELY OF DIS RBY DIS

We know of no comruter newsletters which have survived rast their third

) o - - T
fgz 22334 ;}Zg L9200 g;; $640 sear as originaslls conceived, Eric Rehnke’s KIM-1/6502 User Notes
STA K$E8 Eiéﬁ JEY $02 (later renamed éﬁOR User Notes)y & bimonthlyr made it onlw through
STA X$F5 : iLires 2170 3285 deleted No. #77 aned Fhat issue wés maﬁSy manw months late! All subscribers
LOX #8172 L3401 ORA L440A r%ce1ved cories of the first issue of ?he rew @agazine COMFUTE. in lieu
LZ00E LOA $ES,X FOR $$53 of the never issued No., 18, COMFUTE. itselfy is actually the successor

to the "late" Fet Gazette, VIFER» for the RCA VIF, comrleted only two

BOR (30K volumess and only after 2 lond intervel did Vol. 3 bedin to arreary

STA L3450sX

flines 13% to 205 deleted JRBY $53 5 % :
STY X$ES JRY $45 iE under & new editor.
L3032 ﬁ:; tgggé :g: :22 ;g lOonsld Clems editor of The TARGET» an AIM&S newsletter, arolodizes for
P JEY $4C il the ﬁgveral month delaw of the most recent issue of the bimonthle. We
L3035 LIX #$00 JBY $45 iE ourselves hasd to rrerare 8 double issue last wear to fill & dary and
L3037 LI L3A3EsX JEY $2C s gut down frqm a bimonthle to & cuarterluwy to make the rain not less
EEQ L3042 ILines 3340 3520 deleted 1ntgn§ey Just less frecuent. On  the other handy MICRO and
sLines 245 to 2065 deleted JRY $4F ;0 COMFUTE. went from bimonthlies to monthlies during the rast uwear.
£ = =
i ko o Just what is the *Visbilits Factor'? It would srrear to be s raids not
; JRY $57 iR ‘voluqt@er'y mu%tlfperson staffy whiqh(obviousla means revenue other
L32FF RTIT JRY $29 i) thanlfruw supscerirtionsy such as advertisings goftwarey hardwareys other
JEY $02 VRY $3F bpe rublicationsy etc, We wpuld never have dgone into the second wears had
JEY $45 iE JEY $00 there not been the rotentisl of harduare/software sszles to raw for
+RBY 403 L3435 ORA L500A Jean’s  time. Ghe rnow hes two rart-time emrlovees to helr in filling
+BY D0 PF EOR ($53sX) SRdEts
:gi :23 @ :Ez :;g ;S On the edi@orial sides howevers we have had no he!p until MOW .+ The
JEY $09 TEY $32 i shone calls kegp s S0 bugu that we cannot rossible keer ur with the
JEY $30 ; JEY 400 acorresrondencer including written recuests for urgent hels.
> su = b
:g? :;g ;E 3505 L3444 ig; tggg% The diskgttegy cassettessy and hard corw manuscrirts contzining items
JEY $33 i3 2500 ORA $$80 fqr»iuhllcatlun and/or ssle are bagk—loggins. These include Camrbell’s
JBY 400 iE 3605 STA LAGSS JSATbUN 1L for @he SYM® » Urtls/_'Tlnu Pilot‘for SYM" s Holt’; STECO N finr
+BY $08 2610 RTS SYM e to }1§t qust a few examrles., There is far more cuality software
b ALMOST AVALILARLE for the SYM then we would ever have thought rossible a
BYM-FHYSIS 8119 wear ado. SYM-FHYSIS 8:20
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Fublishing untested Frogramsy  howevery or marketing undebugdedsy
undocumentedy software would immediately release 3 floed of letters and
mhone calls full of wrath snd questions. Far better to rolish the
items firsty and det letters anmd calls full of thanks end. erraise.
Incidentallyy thanks for all of the edo-building lettersi we have
received only one critical letter since we starteds and when we rointed
out  that the writer had somehow forgotten to read the instructionss he
wrote a8 verw nice srologu,

Next wear we will be travelinsg much of the times tharks to & sabbaticsl
leavey and have wondered how or even whether to continue with Volume 3
but that sroblem is being r lved., Dennw Hall hes Joined wus ¢ an
sociate  editor with  th issue, He is a reucholodist bw trainindgs
tought an Arrle to learn ons and is another migranmt into  the comruter
for economic reasons. He is building ur sreed on the SYM verw
auicklyy will handle a8ll corresrondence and letters for helry and will
review and edit all software submissions.

He will be rreraring 2 *SYM~1 User‘s Manuzl®y which will be desidned to
helr rew owners with no Frevipus electronics backsround to set the most
from their SYMs, This manusl will make the SYM a3 much more arrrorriete
entry-level sustem for a much broader class of rotential userss and
will helr sell more SYMsrand get more software develorment doinss asnd
0 on and on. We feel that neither Commodore (KIM)» nor Ssnertek (SYM)
ever reaslized the rotential of this vast market. While Commodore is
going after one sedment of the educstional market with FETy we feel
that SYM can a8lso Fill the hardware segment of the educational market.
We intend to rursue this ares further.

With Dennw shoard we can fulfill some of the above obdectivess look
forward to & Volume 3y and rerhars even & return to & bimonthlw
rublication.

SOME COMMENTS FROM DAVE KEMF

Here are some extracts from a letter from Dave which wou maw find of
interest?

Dear Lux,

| enjoyed Hugh Campbell's letter in issue 5/6. The November or
December issue of Softalk (an Apple magazine) had a good article on
program protection which said, in effect, that 'to some people,
protecting a piece of software with anti-copying code is like waving a
red flag in front of a bull.!' | couldn't agree more. | rarely
actually use commercial software but copying it is loads of fun -
there is nothing more satisfying than outwitting a fellow programmer .

A while back you asked in what format software should be
published in SYM-physis. Of the three possible formats - hex dump,
disassembly, and commented source, - the disassembly is the worst. |t
takes up lots of space on the page buf contains no more information
than a hex dump. | wish you would publish the software you now
distribute on cassette in hex format and let us readers type it in and
do our own disassembly. You could still offer cassettes for those who
don't like to type, but | suspect fThat your copying workload would
drop considerably.

Regards,

e

David P. Kemp
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*FAIL-SAFEING* THE VIAS ON RESET

In a8 verw brief note. Fhilir Kohl tasught us two vers imrortant facts
about the SYMy orme involving the use of the VIAss the other concerning
RASIC. We’ll exrand on both of his lessons in this issue., Both were
based on his studw of the Gierwic EFROM Frodrammer described in Issue
No. 576

The srecs for the 6522 roint out that RESET sets most internal redisters
to zmeror and sets both the A and B rorts to the INFUT state. This is
surrosed to ensure that no srurious outruts are generatedr meaning no
outruts not under comruter control. So whw do the relsus in Jack’s FROM
Burner reset to the closed conditiony arrluing +5 Vs and 425 V to the
EFROM sockets am obviously "risku® condition? One should not insert a
ir with rower-ons nor should one leave an EFROM sitting around
indefinitels with an unnecessary +25 VU arrlied.

The answer is obvious once wou figure out the reason for the FF’s when
wou enter 3 .V AB00 after RESET. You det the followins!

ABOO FF FF 00 00 XX YY FF FFsZZ

The 00‘s indicate that the rorts are set as inrutsy all righty but the
FF‘s at $AB00 and $AB01 indicate that &ll ones are being inrut.
"Floating” inerut lines tend highy signaling ones., These floating inrut
lines going to the relsu-driving 7404 from 3FE3 and 3FB4 are treated as
it thew were high outrutss and the relaus close.

The solution is to *unfloazt" the lines to 3 low states thus allowing the
relavs to "float" oren. Fhil sudgdests a 1 K resistor to dround a2t each
of the 7404 inruts. Verwe simrley eh? (3s many of our Canadian friends
would exrress it!). With 2 non-inverting buffer this rroblem would not
occury but it still might be safer to sctuslls tie the line highy rather
than to derend on the ur-float.

We recommend installing 2 back biased diode across each relas coil to
shunt  the current which the coil inductence keers flowing after
switch-off back into itself until it reacefully decaus.

I*hil also rerlaced the 25 V relsw driven bw 3PES with a SFIT ture
(Magnecraft W172 DIF-1y or eauivalent). He connected the 2CB2 sisnal
(AA-5) to the normally closed contact and the +25 VU surrlw  to  the
normally oren contact.

He indicated also how to modifu the circuit to handle 27327sy bw using
3FR3 to carry the All sidgnal to rin 21y end using 3FB4 and 3FES to drive
the two relasus. The reauired software chansges should be obviouss on
studeing the srogram.

DING UF BASIC FROGRAMS

Fhi 'l rerorts that it tskes Jack Gierwic’s EFROM Burner Frodgram some
O4m2és to rrogram s comrlete 2716 (somehow it alwaws seems so  much
longer at our rlace!)., The actual "burning” time is 01lm40s (nomimal).
Thus the BASIC *overhead" time is 02m4és. EBe rerlacing  the constants
within the rrodgram with rredefined verisbles (which need be computed
only once)y he reduced the total running time to 03Im2és:  the overhead
time is now onlw Olmdédsy 3 larde rercentade reduction.

One  minute seems like 2 londy londgy time when burning an EFROMy since
Lhere is absolutely no sign of enw actiony excert for the flashing red
LED we instelled to warn us of rower—on. saving 1s not onlwg in

times but in the amdietwy and wncertainte of L waitingy wait-
AMSe v e v s o S0y before we burn our next EFROMy we’ll Tirst burn out all
our constants! We can then save TWO minutes when we starl burning
273278 SYM-FHYSIS 8122



ON +CT AND THE USE OF THE DISK VECTORS

KAE-1 has three ‘undocumented" commands intended for disk ssstem
linkade, If wou have no disks wou maw use them for other FuUrroses. As
a matter of facts to correct a "bug® in RAE which does not rsermit CT to
work as it should (see section 10.0 of the Reference Manuzl) one of the
disk vectors (associsted with LOad) is used to vector to & match.

The *fix" consists of setting the cassette/disk flag at $EE to 01 (to
indicate disk)s which vectors the rrogram throush the DISC.IN vector at
$F4s$F7 to the satch and then back to RAE’s cassette inrut erogram, The
surrose of the ratch is to force the reading of the rrodrams on the cas-
sette in seauence no matter what the ID maw bes The ratch maw not be
needed (have not verified this) if the last FUt or GEt left a 00 ID at
#0100, If the ratch is sresent GEt will alwaus read the next file on

the cassette.

1f wou have the third rrinting of the menual the ratch as rresented may
the im  the middle of wour source code if wou chande SEt. Use the
following instead?

Set $EE to 01
Set $F6s%F7 to A0 00
Set $A0-$A7 to A9 00 8O 10 01 4C 68 EF

A TAFE DIRECTORY SYSTEM

What else can wou do with the disk vectors if gou don’t have disks? Let
Bill Wharrie tell wou. We didr‘t have time to trw this ourselvesr but
the idea looks dgood. The source can be assembledy with LCT (see
abovel)s in a3 16K sustem. As noted belows our checksum after assemblw
did not agree with the one diven by Eill.

0010 A Tare Directorw Sustem

0020 Rill Wharrie
0030 272 Erb St. W.
0040 Waterloor Ont.
0050 Canada N2L 3061
0060 Iec. 1980

0070

0080 The sustem described below uses the RAE commands

0090 =NCy =EN ang >L0 to imrlement 8 cassette tare

0100 directorw, The command >DIC becomes Directory Command
0110 and surrorts six sub-commands as detailed below.

0120

0130 COMMAND DESCRIFTION

0140 =0C C Fnn name Create file with #nn and NAME name
0150 nec 0 Frm Lelete file #nn

01460 nc 6 Get directors from tare

0170 w1 (ns B Initialize (clear) directory

0180 NG List directors

0190 =0C F date Fut directory to tare with ortionsl
0200 date code.

0210 The sustem asssigns srace on the cassette tare in

0220 a straightforward manner -- 3ll files begin at

0230 multirles of 15 on the tare counter. It is ur to
0240 +the orerator to correctly rosition the tare. The
0250 DIRECTORY file is arbitrarily assidgned file ¥00

0260 and cassette counter 0000, The user should rosition
0270 the tasre some distance in from the leader (I use

280 10 counts)s stor the tarer zero the tare counters
0290 and then write the directors file. This can serve
0300 as a zero reference when using the tare later --

GYM-FHYSIS B123

05460
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0780
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0910
0920

Just load the taresy ture *0C G (cr) (cr)y start

the tarer and zero the counter when the suwnc search
indicator extinduishess The Create sub-command
checks to see if the file# is already in user and
eruts the file in the first avsilable seracer if found.
File nsmes mas bhe ur to 13 characters in length --
longer names will be truncated. The directory file
structure uses 16 bytes for each file -- 1 bute for
the file #y two butes for the tare counter and 13
for the name. Seace is rrovided for 16 filesy including
the directoru.

The suentax for the ENter and LOad commands is as follows!

*EN Frin
#L0 Frin

ENter (write) file #nn to tare
LOad (read) file #¥nn from tare

The file number MUST be surrlied.

Each command searches the

directory for the srecified file #. If it finds the files
it erints the directorwy line and then rremrts the user

as follows?

CUE TAFE TO nnnn
THEN HIT RTRN.

NOTE: I am not using remote control of mu cassette.
Therefore the routines that rromet the user D0 NOT turn
on the remote control.

ERROR MESSAGES

The following error codes are used by the sustem
The commands that maeg return these errors are given
in rarentheses following the descrirtion

30 TIlledgal sub-command (0C)

31 Sub-command missing (0C)

32 "F®" missing hefore file¥# (ENy LOs» DC Cy» DC I
33 Directors full (0OC C)

34 File¥ in use (DC C)

3% File® missing (ENy LO)

36 File not found (OC Dy ENs LO)

USING THE SYSTEM

The obdect code occuries 3 rades of

memory and the directory itself orne rage. The

obJect code loads to $1E00 to $1DFE and the

directory is from $1E00 to $1EFF.

The checksum for .V 1B00y1DFE is $3RG54.

(ERNITOR‘S NOTE: OUR CHECKSUM WHEN ASSEMELED WAS $3R4E!)
l.oad 8 cassette in the recorder» advance the

tare some distance rast the leadery and zero the counter.
Enter >0C I C(cr)s then *DC P (cr).

After the rromrt Fress record and rlaw

on the recorder and hit return -- this will mark wour
zero roint on the tare.

As wou add files to the tarey use *IC C to add them

to the directorw. Refore wou remove the tare from

the recordery write the urdated directory to the tare
with »*DC P dateler).

SYM-FHYSIS
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1RBOO-
1BO2-
1E04-
1RO6—
LEOB-
1EOA-
1ROC-
1ROE--
1R10-
1p12-
IT¥LG-
W7
1R1A-

1R1E-
1B1E=
1R20~
1R22-

1824~

AY

85

85
A%
85
AY
85
A9
a8n
A?
an
60

20
co
no
AR
4C
=4
ce

S 1 10

1R
EC

ED
46

in
Fi
82
F2
in
F3

86
50
05
31
OE
35
49
03

00

00

8B

EO
01

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
04460
0470
0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650

CASSETTE TAFE DIRECTORY SYSTEM
WRITTEN BY ERILL WHARRIE
AUGUST 1980,

USES RAE’S DC» EN AND LO COMMANDS
nC LOOKS AFTER THE DIRECTORY

s ser s e S es e es cer e

EN DOES A "FUT*
LO DOES A "GET"®
i SYM MONITOR ROUTINES
ACCESS +DE $8E86
ASCNIER +DE $8275
OUTXAH JOE $82F4
OQUTEYT +OE $82FA
NIEASC +DE $8309
CRLF JDE $834D
INCHR JDE $8A1E
OUTCHR JIE $8A47
LOADT +DE $8C78
DUMFT LIE $8E87
; SYM VARIAELES
TAFDEL +OE $A630
TEMF LOE $A647
P1L JOE $A64AE
P2L JOE $464C
F3L +DE $A64A
i RAE REFERENCES
ERROR +LE $EOOE
RAE.HOT +OE $BOSE
NXTFARM +DE $E502
RAE .. FUT +DE $EF?5
LCVEC JOE $EC
ENVEC JOE $FO
LOVEC +DE $F2
GETRYT +DE $R2E6
GETERUF +OE $R6AO
JUSTH, U +HE $B6AE
CRT JOE $135
y
+BA $1E00
+08
i  SET UF RAE VECTORS
FATCH LDA #L,0C
STA XDCVEC
LIOA #H,DC
STA XDCVEC+H1
LDA #LyENT
STA XENVEC
LA #HyENT

STA XENVEC+1
LDOA #L,LOAD
STA LOVEC
LIA ¥H,LOAD
STA LOVEC+H1
RTS
i DC MAIN ROUTINE
i READ SUB-COMMAND AND JUMF
ne JSR ACCESS
CFY #4550
ENE DC1
LIOX #$31
JMF (ERROR)
ne1 LA CRT,Y
CHF 71
ENE =+4

$SUR-CMD MISGING
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1B2E~
1IR3~
1B33~
1B35~
1R38~-
1E3A-
1B3C~
1R3F~
1E41~
1B43~
1B46-
1R48-
1B4A-
1B4D-
1RAF -~
1BS1-
1854~
1BS 6~

1H59~
1RSA~
1RSB~
1BSE~
1B&60O-
1B62-
1R64-
1R67-
1R68-
1R6A~
1R&61—
1R70~
1R71-
1R74-
1R76—
1B77~
1B7A~
LER7B~
LR7E~
TRZ26~
LEB0O-
181~
1B82~
1R85~
1R87-
1R8A-
1LE8R-
LR8E~
1R90O~
1B93-
LR94~
RS~
LB96-
LR 7=
1E9A~-
1R I-
) 2hod 2
1B9F~
1RAO~
1RA2-
1RA4-

LRA7 -
LERAA~
LRAC-

4ac
ce
no
4C
co
no
4c
ce
Do
4c
co
no

(]
E8
8A
29
no
4C

con

03
59
4
03
Fa
50
03
SE
47
03
ne
44
03
06
30
OE

35
46
05
OE
0A
Eé
0A

a7
04

OE

00

35
00

OF

20 2F

90
A2

1B

1E

1E

ic

icC

in

BO

01

EO

B2
01

1B

RO

2 4

in

1E

01
iE

EO

i

0660
0670
0680
0670
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
0800
0810
0820
0830
0840
0850
0860
0870
0880
0890
0900
0210
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300

JHF
CMF
BNE
JMF
CMF
ENE
JMF
CHF
ENE
JMF
CHMF
BNE
JMF
CHMF
BNE
JHF
LDOX
JHF
>0C C Fnn

INIT
$'C

=44
CREATE
$L

=44
LIST
$'F

=+4
PUTD
$6

=44
GETD
#0

=+4
DELETE
$$30
(ERROR)

CREATE FILE #nn

INY
INY
LDA
CHP
BEQ
LIX
JMF
CR1 INY
LOx
JSR
LDA
FHA
JSR
ECC
TAX
JHP
FLA
STA
INX
INX
cLC
SED
LItA
ADC
STA
DEX
LDA
ADC
STA
cLD
INX
INX
INY
LIA
STA
INY
INX
TXA
AND
ENE
JMF

i
i
CREATE

CR2

CR3

FNLOOF

sFOINT TO ARGUMENTS
CRT»Y
$#F
CR1
#$32
(ERROR) #"F* NOT FOUND
sFOINT TO FILE #
¥$A
GETEYT
$10A
FSAVE FILE #
FINDFILE
CR3

tFILE¥# FRECEDED RY ‘F~’

i SEARCH DIRECTORY
i CARRY CLEAR IF OK

(ERROR)
fRECOVER FILE #
DRCTRYyX !X FOINTS TO NEXT FREE SFACE

FFOINT TO LO HALF OF COUNTER

DRCTRY-16sX !'GET CNTR# OF FREVIOUS FILE
$315 $ALLOW COUNT OF 15 BTWN FILES
DRCTRY » X sSTORE NEW CNTR#

DRCTRY-16+X
0 i FROFAGATE CARRY
DRCTRY » X

sFOINT TO FILE NAME

sFOINT TO FILE NAME IN BUFFER
CRTyY FMOVE FILE NAME FROM BUFFER...
DRCTRY s X # TO DIRECTORY

D0 UNTIL X IS A
FMULTIFLE OF 10
JRETURN TO RAE

F$F
FNLOOF
RAE HOT

i LOOK FOR FREE SFACE IN DIRECTORY

FINDFILE JSKR
ECC
LDX

LOOKUF
ERROR34
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1BAE-
1EEL-
1ER3~-
1LERS-
1EBR7~
1BBY -
1EREA—-
LEBE-
1REI-
LEEF -
LBCO-

BI
ce
FO
£9
FO
8a
18
69
EO
AA
no
18
?0

- A9

1BCE-
1RCC—

1RCI-
LHCF -
1ED -
LBI4 -
LRS-

1BD7~
1BNG -
1RIE-
1EBDE~
LROF -
LTBEQ=
1BE2-
1EBE3-

THES—
1BE7~
1REA-
LERED-
LREE--
1EFO-
LRF1-

LEF A4
1RF7~
LEBFQ?-
1BFC—
1RFE-
1CO1-
1C02-

1004~
1C06~-
1C09-
1COB-

- 1O
- A9

38
60

AR

A9

9n
ES
o

20
A2

34
30
20
E8
o

A2
BI
ce
FoO

00
FE
on
FF
09

10
0A

EC

07
34
02
33

00
00
FA

10
FE
(1]

40
00
EC
06

FS

00
00
FE
on

1E

*E

1E

EBO

83

8A

1E

1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200

FLOOF2

OKEXIT
ERROR34
ERROR33

FEXIT
i

>0C I

. e e e e

INIT

ILOOFL

H

ILOOF2

s
y

ILOOF3

1 *pC L

LIST

LOOF1

y
LSTART
LOOF2

LA
CHMF
REQR
CMF
RERQ
TXA
cLC
ADC
BCS
TAX
BNE
cLC
RCC
LIA
ENE
LA
SEC
RTS

WCT

FILL DIRECTORY FILE
SET FIRST LINE

LIoX

LIA ¥

STA
INX
ENE

LIX
LA
8TA
TXA
cLC
ARC
TAX
ENE

L.0X
LA
STA
DEX
BFL
[ 1e{ B
JMF

JSR
LDX
LIDA
BMI
JER
INX
ENE

LIoX
LI
CMF
EEQ

BROTRY » X
#$FE
OKEXIT
$$FF
OKEXIT

FFOUNDN FREE. ENTRY

$ INSERT AT END OF DIRECTORY

¥410
ERROR33 SDRCTRY FULL

FLOOF2  5ALWAYS
FEXIT

¥$34

=43

533

F2

TAPE BIRECTORY - FILE 2

DIRECTORY
WITH SFACES

INITIALIZE

¥0

’

DRCTRY ¢ X

ILOOF1 sFILL WITH SFACES
#4610
#$FF

DRCTRY y X sMARK END-OF-DIRECTORY

$#410 FMARK EVERY 146TH LOCATION

ILOOF2
¥11

FILEOsX
DRCTRY ¢ X

FSET FIRST LINE

ILOOF3
RAE .HOT
LIST DIRECTORY

CRLF

$0
HEADER X
LETART
OUTCHR

s TYFE HEADER
s $FF MARKS END-OF~MESSAGE

LOOP1 $ALWAYS
#0
ODRCTRY s X
FSFE
LSKIF OVER DELETED ENTRIES

SYM~-FHYSIS 8127

i SKIF

1CSB-
1C5C~
1C5F~
1C61~-
163~
1065~
1C68~
1C6A-
1C6C-
1C6F -
1C70~
1c71-
1C73~
1C75-
1C77-

1C74-
1Cc7c-
1C7F~
1c82-
1C84~
1C87-
1089~
1ca8c-
iE8E-
1C91-
1C93~

no

4C

FF
11
25
00
0A
EC

00

00
FA
20
47

02
50
12
00
35
20
09
ocC

ic

82

1E
8A
1ic

R

01

1E

iC

Ab

" Ab

Ab

Ab

Ab

Ab

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
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070

ENDLIST

l

FRTLINE

FRTLOOF

FRTEXIT

s
’
s

¥

FUTD

FILOOF1

F1

s

CMF
REQ
JSR
CFX
EBEQ
ENE
TXA
CL.C
ADC
TAX
JHF
JHMF
FRINT CURRE
J8R
LIA
JSR
LDA
JSR

LDA ¥

JSR
INX
LDA
JSR
INX
LDA
JSR
LIA
JER
INX
TXA
AND
REQ
LDA
JSR
JMF
RTS
>0C P date
ALl date
INY
JSKR
CFY
REQ
LDX
LDA
CHF
REQ
STA
INY
INX
CFX
BNE
L.DX
JSR

¥$FF
ENDLIST
PRTLINE
0
ENDLIST
LOOF2

$4$10

L2
RAE +HOT

sTYFE CURRENT DIRECTORY LINE
$CHECK IF END-OF-DRCTRY REACHED

NT DIRECTORY LINE
CRLF

#'F
OUTCHR
DRCTRY ¢y X
QUTEBYT

OUTCHR

DRCTRY » X
QUTEYT

DRCTRY » X
OUTRYT
#I
OUTCHR

$$0F
PRTEXIT
DRCTRY » X
OUTCHR
FRTLOOF

TO HEADER

$R502
$$50

F1

0

CRTyY

*I

F1
DRCTRY+12

¥4
FLOOP1
#0

CUE

STYPE °F*

FTYFPE FILE NUMEER

iTYPE CASSETTE COUNTER

DO UNTIL X IS Ases
i MULTIFLE OF 16

WRITE (FUT) DIRECTORY TO TAFE

IF SUFFLIED
FFOINT TO NEXT NON-SPACE IN RUFFER
#NO DATE ENTERED

§MOVE DATE INFO TO HEADER
JEND IF SFACE READ

» X

FPOINT TO FILE ©O
iFROMFT USER

SET UFP FARAMETERS FOR SYM SAVE

LDA
S5TA
STA
LDA
STA
LDA
STA
LDA
STA:
LDA
STA

*#0

FiL

FiL+1
#LsDRCTRY
F2L
#HyORCTRY
P2L41

#L s ENDADD
F3L
#HENDALDD
P3L+1

sFILE NUMEER 0
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1C96-
1Cc?8-
1C7B~
1C9D~
1CA0-
1CA2-
1CAS-

1CAB-
1CAB~
1CAE-
1CAF -
LCRO~
1CR2-
1CB3~
1CR4~
1CBS-
1CR7~-
1CRA-
1CRI-
1CCO-
1 4 el
1CC4~
1CCS~-
1CC6-
1cc7-

1CC8~- :

1CCB-
1CCE-
1CCF-
1C00~-
1cn2-

CnsS-
1Cn8- :

1CDR-

ienc-
LCDE=
1CEL1-
1CE3~
1CE6~
1CE8-
1CER-
1CED-
1CEF=~
1CF2-

1EFS-
1CF8-
1CFA-
1CFD-
1CFF-
1no2-
1n03-
1105~

1D06—

A9
an
AO
20
A9
8n
4C

20
20
8A
38
EY
AR
E8
E8
AO
ED

ED

20

A2
20
A7
=31
A0
20
?0
A2
4C
4C

20
A2
BI
30
20
E8
no
460

c8

04
30
80
87
01
30
SE

23
40

10

09
ER

EY
FS
1k
4n

00
A8
00
AE
80
78

17
OE
SE

40
00
DF
06
47

Ab

8E

Ab

iC
83

1E

in

LE

83
i

ic
8A
83

IC

Ab

83

iD

8A

1080
1090
1100
1110
1120
1130
1140
1150
1160

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
01460
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
0500
0510
0520
0530
0540
0550

LDA
STA
Loy
JBR
LDA
STA
JMF

+CT

CUE

03 e e e e e

UE JSR
JSR
TXA
SEC
SEC
TAX
INX
INX
Loy
LIDA
JSR
STA
DEY
LA
LSk
LSK
LSR
LSK
JSR
8TA
DEX
DEY
BFL
JBR
JSR
JSR
RTS

FILLOOF

i
H
GETD LOX
JSK
LIA
STA
Loy
JSR
RCC
LIX
JMF
OKLOAD JMF
y

M56 NETH
LOX
LIA
EMI
JSR
INX
BNE
RTS

MSGLOOF

MSGEXIT
i

DELETE INY

#4
TAFLDEL
#$80
DUMFT
¥1
TAFDEL
RAE . HOT

sLONG SYNC

F3

CASSETTE TAFE DIRECTORY - FILE 3

TYFE DIRECTORY LINEs
THEN TYFE USER FROMFTs
WAIT FOR USER.

FRTLINE
CRLF

s TYFE DIRECTORY LINE

$410 fRESET LINE FOINTER

sFOINT TO CASSETTE COUNTER
3 i XFER COUNTER TO MESSAGE BUFFER
DRCTRY s X $GET HEX BYTE
NIEBASC $ CONVERT LO NIBELE
CUEMSGH12,Y

ORCTRY»X
A
A
A

A
NIEASC sCONVERT HI NIBELE
CUEMSG+12,Y

FILLOOF
MEG
INCHR
CRLF

yTYFE FROMFT MESSAGE
sWAIT FOR USER INFUT
JECHO CRLF TO ANY CHAR ENTERED

*0C 6 -- GET DIRECTORY FROM TAFE

#0

CUE

¥0

RLL
#4$80
LOADT
ORLOAD
¥$17
(ERROR)
RAE «HOT

s PROMFT USER

JGET FILE 00

CRLF

*0
CUEMSGs X
MSGEXIT
OUTCHR

MSGLOOF

SOELETE FILE
SYM~PHYSIS 8129

1007~
1008~
1DOB~
1non-
1DOF -
Pl
1n14-
1015~
IPY7=
101A-
1010-
1020~
1022~
1n24-
1P27~
1024~
1u2e-

1 D :'_) F
1031-
1034-
1036—
1037~
1038~
ED39—
1038~
1030~
103K~
1D3F~
1n42-
11043~
1044~
1045~

LI
1DGF -~
1061~
164~
1né67-
1n69-
1D6R-
LIGE -
7o~
1073~
1075~

c8
B9
ce
FO
A2
4C
c8
A2
20
Al
20
EBO
A9
fu
4C
A2

A2

6C
20
AO
AY

£2) e

AY
8D
A2
86

35
46
05
32
OE

oA
Eé6
0A
25
08
FE
00
SE

OE

00

oc

10

31

01

EBO

B2
01
10

1E

BO

1E

in

Bé

EBO
ic

01

01

0560
0570
0580
05%0
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

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
02460
0270

DE1

o1

NOT

- s e

’
LOOKUF

LKL

FND

LRE

Tl = s e s as e

NT

ENE
EN1

INY
LDA
CMF
EER
LIX
JMF
INY
LIX
JSR
LDA
JSR
ECS
LDA
STA
JMF
FOUND LIDX
JHF

FFOINT
CRT»Y
$'F
D1
$4$32
(ERROR)

¥$A
GETEBYT
$10A
LOOKUF
NOTFOUND
$$FE
DRCTRY X
RAE HOT
$3$36
(ERROR)

TO FILE NUMBER

#*F* NOT FOUND

#+GET BYTE FROM BUFFER
iLOOK UF FILE#

OVERWRITE FILE NUMBER
#X POINTS TO ENTRY

sFILE NOT FOUND

LOOK UF FILE # IN DIRECTORY
CARRY SET IF FILE NOT FOUND
CARRY CLEAR IF FILE FOUND AND

CMF
BEQ
FHA
TXA
CcLC
ADC
RCS
TAX
FLA
JHMF
cLC
RTS
12 FLA
RTS
CT

00F

FELE

DRCTRY s X
FNDFILE

X FOINTS TO LINE IN DIRECTORY FILE
LDX #0

iSAVE FILE # EBEING SEARCHED FOR

$$10
LRET

LKLOOF

F4

$FOINT TO NEXT ENTRY
yEND OF DIRECTORY

CASSETTE TAFE DIRECTORY - FILE 4

ENTER COMMAND
LOOK UF FILE IN DIRECTORY

CUE OFERATOR
WRITE TO TAPE IN RAE FORMAT

EPY
ECS
JSR
CHMF
ENE
INY
LIX
JBR
LA
JSR
RCC
LOX
JMF
JSR
Loy
LDA
STA
LOA
STA
LDX
STX

RE

#$50
ENERR1
GETBUF
¥'F
ENERRZ2

¥$A
GETEYT
$10A
LOOKUF
EN1
#4346
(ERROR)
CUE

$0

$'F
CRT
32U
CRT+1
$0
X$EF

FGET FILE# FROM RAE BUFFER

$SEARCH DIRECTORY FOR FILE

$FILE NOT FOUND
$RESET BUFFER FOINTER

$CHANGE INFUT BUFFER...
i TO A "FUT*" COMMAND

SRESET X FOR COMMAND SEARCH
PEEERR PUT FEASL. svn-pavsts |130



ip77-
1n7a-
107C-
1D72E~
1080~

1n82-
1n84-
1086-
1089~
108R-
1n8n-
108E~
1090-
T3~
1096
i R
1098~
Lnen-
LOAO-
1DA3-
1DAS-
10A7 -~
1NAY-
1DAC-
10AE-
10RL-

1IB4-
10R6-
1nes-
10BA-

10RC~
LDBF-
1nc2-
10CS~
1ncs-
LDCE-
1DCE-~
1nDi-
1003~
1nné-
1nn9-
1Dpnc-
1DDF -~
1DE2~
1DES-
1DE8-
LDER-
PHEE—
1DF1~
LIF 4~
ANE7~
10FA-
10FD-

4C
A2
no
A2
no

Co
EBO
20
29
o
c8
A2
20
Al

20

?0
A2
4C
20
AQ
A2
A9
an

46
20
54
20
20
40
20
2D
00
44
45
AF
43
20
50
54
30
30
54
4E
49
52

4E

AE
35
E3

32

IF

50
2E
A0
46
2K

05
OE
A8
00
00
47
35
45
36
AE

35
ES
32
El

49
52
20
4E
45
21
FF

49
43
52
55

54

4F
30
on
48
20
54
45

FF

Bé6

Bé

B2

in

BO
ic

01

01
Bé

4aC
4E
20
2D
41
20
20

00
52
54
59
4%
41
20
20
30
(23]
45
48
20
54

0280 JHF DOCMD sLET RAE DO THE WORK
0290 ENERR1 LOX #$35
0300 BNE ENERR FFILE# MISSING
0310 ENERR2 LOX #$32
0320 BNE ENERK F"F" NOT FOUND
0330
0340 3 L.OAD COMMAND
0350 & GET FILE NUMEER FROM BUFFER
0360 ¥ PROMFT USER
0370 3 READ (GET) FILE FROM TAFE
0380 LOAD CPY #$50
0390 BCS LERR1 FTEST FOR ARGUMENT
0400 JSR GETEUF FGEY NEXT CHAR FROM RAE
0410 CMF #°F
0420 ENE LERR2 IS8 IT AN *F'7
0430 INY
0440 LIX ¥$A
0450 JSR GETEYT $GET FILE NUMBER
0460 LDA $10A
0470 JSR LODKUF LOOK UF FILE# IN DIRECTORY
0480 RCC LO1 sCARRY SET IF FILE NOT FOUND
0490 LIX #$36
0500 LERR JMF (ERROR)
0510 L.0O1 JSR CUE i FROMFT USER
0520 LIy #0
0530 LOX #0
0540 LDA ¥#°6G i CHANGE RAE EUFFER TOs ..
0550 STA CRT 3 A "GET" COMMAND.
0560 LA #E
0570 STA CRT+1
0580 JMF DOCMD sLET RAE DO IT
0590 3
0600 LERRL LIOX #$35
0610 ENE LERR
0620 LERR2 LIX #$32
0630 ENE LERK
0640 3
0650 MESSAGE RLOCKS
0660 #
0670 HEADER YEY EILLENTR. ——-~NatfE-—~~~ ‘ $FF
0680 FILEO +BY 0 0 O "DIRECTORY’
0690 CUEMSG +BY ‘CUE TAFE TO 0000’ $0DI $0A
0700 +BY ‘THEN HIT RETN’ $FF
0710 3 DIRECTORY FILE IS HERE
0720 +BA $1E00
1E00~ 0730 DRCTRY DS 256
0740 ENDADD O =
0750 +EN SYM-FHYSIS 8:31

ARCADRE TYFE GAMES

We have had numerous reeuests for "real-time" arcade damesr and have
received several such rrosgramsy some for the KTM-2/80» and some for the
MTU Visible Memorw. There is not enoudh room available to rprint any one
of them in totor but we rresent below the instruction sheet which does
with Jack Gierwic’s "HI-RES LASER GUN" dgames JBF-6s to dive wou an idea
of the kinds of things which can be done with the Visible Memorw.

from JACK BUILT FROGRAMS

KKK KKK KKK KKK KK KOk K
X X
¥ HI-RES LASER GUN X
X X

KKK KK KKK KOK KO KOK K KKk Kk K

This 1K machine landguage rrogram rresents the user with 8 tardets
traveling across the tor of the screen and 2 movable laser gun on the
bottom. OGun rositioning and fire control is via the hex keurad on the
SYM.

1K of RAM at $1C00

Micro Technologg’s 8K Visible Memorw

General Instrument’s Frodrammable Sound Generator
(AY-3-8910/8912) wired rer FS6 Demonstrator
article

Hardware Recuirements?

Noy this isn’t Just another entertaining dame. I wrote this rrodram to
dain exrerience with MTU’s Visible Memord. I wanted to see Just how
interactive the SYM could be and how close I could det to "reasl time".
This srodram should be viewed as an idea dgenerator rather than an
amusement device.

First 8 note on the Visible Memorg. This board rrovides 8K of additional
RAM for gour SYM and can be Jumrer selected at ang 8K boundarz., If sou
have Blalock’s 4K memorg exransion board on sour SYMs then the Visible
Memory will rFrovide gou with wour next 8K of RAM. The VM board rFrovides
a comrosite video signal which can be fed into 8 monitor. The monitor
disrlaw consists of 200 horizontal lines with each line consisting of
320 dots. That’s 645000 dots 211 under software control! Each dot can
pe turned om or off by simrly chandging 3 bit in memorw. Each bute in
the UM conmtrols 8 consecutive dots. The first forte words on the

memors rerresent the tor line (left to right)y the second 40s the 2nd
line and so on down thru the 200th line. When ans number of consecutive
dots are turned ony the result is a solid white line on that rart of the
monitor. Chanding the disrlas is simrle storing data into memoru.

The Laser Gun #rogram has been assembled to load at location $1C00.
Bedin execution with G 1C00 CR: To move the dun left(right) simrlw
rress the number 1(3) on the hex keurad. From any one rosition wou may
fire 10 shots and the gun becomes inactive., To reactivate its Just
move the dun right or left, To fire the guny Fress the number 4,

Too heave 3 hand will fire 811 10 shots in & flash. To restart the
srogramy rress the number 7.

The FS6G will let wou hear the gun fire as well as rrovide an exrlosion
when one of the tardets is hit. It’s interesting to observe how the
addition of sound can change 3 normally silent video disrlaw. Sight
is not the only sense which ecan be stimulated by wour comruter.

When an exrlosion occurs the entire monitor screen is inversed for an
instant and then rlaced back in normal video. Mu 30MHz bandwidthr

(continued on radge 8338) SYM-FHYSIS 8:32



ANOTHER SOFTWARE SOURCE

Kirn-Fing Kwoks Flat Ay 10/Fy 20-22 Tung Choi St.» Tat Ming Bldg.»
Monskoky Kowloors Hong Konsgr several of whose idess and rsrosrams have
theen Frublished in earlier issuesy sent wus his version of a
lissassembler-into~RAEy with rermission to rublish freeluy at Just about
the same time we were rutting the finishing touches on the Hissink
version rublished in this issue.

His version contains one convenience feature not sresent in the Hissink
version. If insufficient srace has been allocated for the source codes
the Kwok version stors to rermit entrw of a8 +CTy dumring to cassetter
and resumrtion of disassemblw from that roint.

He has wused his dissssembler to rrerare "relocatsble source codes' for
EASIC and RAEy and has sent us cassettes containing his results, These
rrograms would be extremely useful for anwone wishing to rerlace the
BAS~1 and RAE-1 ROMs with RAM» and reassemble both rrodgrams into the
same address  srace. We rerroduce belows that rortion of his cor-
resrondence diving his rrices. We highly recommend these rrograms’
rlease write him directly for anu additiomal information.

Listir
i i

cutecd in $1000~

thie ROE relaoc s Documentastion is

ams can e ok

Yo

NEW FRODUCT - THE SFIKE SFIKER DELUXE FOWER CONSOLE

We finalle found what we had been looking for these many uearssy a3 waw to
"ordanize" the maze of 3-rrong rower cords coming from 3 collection of
computer connected devices, This is the "Srike-Sriker® Deluxe Fower
Consoler made bw KALGO Electronics Co.» Inc.,

In addition to transient asbsorrtion and RF *hash® filteringy this neat
little ‘“black box" rprovides EIGHT individuallu-switcheds 120 Volt, 40
Hertz» rower outletss 3 line fusey 3 rilot lights and 8 master switch.
We like it so muchs that we have become dealersy and can offer it at a
discount. See the addendum mailed with this issue for the rrice.
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CORRECTION TO THE DIS FROGRAM

We krnew of one verw minor bug to DISs but rrerared the cory for the
srinter anww 3y Just in case. The fix arrived Just in time. Here ‘tis?
lelete lines 3440 and 3450 and insert the followindg lines instead!

3440 LSR A sTEST FOR ZERO FAGE FORMAT
3445 ECC NZERO sCODES 01505+11

3450 CMF ¥#$09 FELIMINATE 21,59940,10
3455 BCS NZERO

After the dissssemble is comrleted verifw that the source file has been
wrorerly terminated. It should contain a3 $00 bute at the end-of-file
address + 2, The first number on the second line of the SEt messade
rrinted after disassemble ie comrlete is the end-of file address. Then
insert & JBA $XXXX and 2 .CE at the front of the source and 3 JEN at
the ends as enter AS, External address references will be fladgged with
Error messages.

A USEFUL CASSETTE TIF

Here is 3 helrful suddgestion from Dick Alberss Flacentias CAr followed
by some additional comments from the editorid

"SYM-1’s tare LOAD srodram wuses the same memoryg
locations &8s ‘.M’ to keer track of ‘current memory
location’ in which to store the next buste., If wou
have trouble loading a tares after the 7 ER XX’
messager enter M <crd and SYM will disrlaw the
last address loasded + 1. This can be used to ad-
Just wour volume snd tone controls.®

We suddest that wou studey with simrle examrlesy how RAE-1  and BRAS-1
mark the ends of their filess and how and where the end rointers are
set. Ilo this with 8 readable cassette, Thens when vou find that wou
can  read mosts but not ally of 2 long cassette dumry wou can use this
lnowleddgey =lus the tir above to set the rointer and end marker
correctlys to rescue a3t least rart of uwour cassette load.

This tir is 3lso helrful for rezdable cassettes when wou Just want to
lknow the ending address.
MISCELLANIA

TRI-TEKy 7808 N. 27th Ave.» FPhoenixy AZ 85021y lists and describes in
their rew catalodgs the National Semiconductor comrlementars chir rFairsy
the LMI871 Radio Control Encoder/Transmitter, and the LM1872 Radio
Control Receiver/llecoder. The normal confidguration for this rair
mermits the remote transfer of two analog and two binary (on/off)
signalsy but this maw be modified, Frice for each chir is $7,45y for
@ach srec sheet is $0,40. Anvone tried them wet with the SYM?

MATT  MWILSONs author of "HEXTOASCII®* on rade 812y has desidgned an
inexrensive (he cails it chear) 625 liner 50 Hz video board for SYM., He
will send rlans to ansone interested.

IAVE KEMFs Easst Coast Micro Froductss Odentonsy MDD (ESF-1  Sreech
Sunthesizer)s zlong with merns others: has sent us versions of Arrle SAVE
and DUMF routires. We intend rpublishing an intedrated version combining
the best features of 21l =7 the manw rrodrams we have received.

NON DEFEWy Srarton Electronicsy Jacksons MIs» suggests iddentifuwing each
srogram wou write with 2 unicue identifier. An  examrle might be
8106141645TITILE/LUX, The number indicates the wearr month datey and
times and the title and author follow. This maskes it esswy to identify
the version {(is this the latests how mans have there been?) and allows
several tads for ordanizing wour Frosrams. SYM-FHYSIS 8:34



FULLY COMMENTED SOQURCE CODE FOR MICROSOFT EASIC?

Microsoft holds its source codes to be rrorrietarys and BAS-1 loss-on
with 8 coruright noticer but rresumabls it is 8 leditimate research ef-
fort to analuze obdJect code to determine its inner workingsy and to
generates through one’s own effortsy @ recreation of source code. Such
research could certainly also be 2 team effort. A rurchaser would seem
to bhe free to modifw and enhance a rurchased rroductr and indeeds to
freelu market such enhancements 8% 38 new Froduct. If the
*anhancements® are so "comrlete® that 2 rurchaser of the enhancement
meed rnot also rurchase the original rroducts that is another matters
indeed. We quote from 2 recent letter from John Hissink in  this

regard?

*I have been disassembling BAS-1 and have denerated
relocatable text. I would 1like to fully dis-
assemble EAS-1 as rart of a (small?) team effort,
mainly out of interest in seeing how the languade
worksy and learning the rrodramming tricks used,
It’s quite well commented nowy and I sit down every
now and then with the rrintout and do some morey
but it will take 2 wears unless I dror 3ll other
rodects. Any  interest with the duws in wour
neighborhood? If sos 1711 send the latest version
on & disk (it tskes 33 tracks!) and we can start
from that and exchandge urdates,”

We krnow of a number of users who hsve rretty much annotated their
srintouts of KBAS-1 disassembliesy but very few who have done so for
v“reassemblable” disassemblies. Johns Steve Coler and Arthur Richards
have beern working together to reorganize BASy RAE, FODSy and MON (and
everything else thew can det their hands on) in order to creaste a
really coherent system rackade.

Since each of these rFrodrams was develored inderendentlsy thew have
differing suntaxes. 0One uses sraces as delimitersy two use commssy one
LUSesS None. Command words also differ. For examrlesy RASIC uses SAVE
and LOAD for cassette orerations (disk is not surrorted)y while RAE-1
uses PUt and GEt for cassettes and ENter and LOad for disk. Since RAE
was cast in ROMs while FODS was nots we rerlaced FODS’ SAVe with ENTer
for consistencyd.

Note that ERASIC rermits no abbreviastionsy FODS recuires three letter
ahbrevistionsy a3nd RAE rermits two letter asbbrevistions or even
extensions of the word. In facts what we called LOad above was called
ILOokur in the original RAE manual (no» this is not documented in the
RAE-1 Reference Manual as issued bws Ssnertek!).

Their suystem will be easier to learn and use then the "standard"s but
at the cost of rrogram transrortabilitw. Thew are carrwing the concert
of a "rersonal" computer to its ultimste limit! In reractices howevers
the suntax and vocabulare differences mentioned above are no real
sroblem, All doo0d computerists must be multilinguasly answas.

Buts to det back to the main roint! If sou are interested in Joining
John’s team (wou will need FONS to rarticirate)s sidn—on with him at 29
Kroy Roads Havants Hantsy FO9y INFy England. The end result of wour
marticiration will be a fully commented source source code of a version
of Microsoft BASIC into which wou can incorrorate ang enhancements wou
wishs You’ll zlso end uF with the most rowerful DISK BASIC available!

MORE ON FORTH

FORTH is fast becoming our own rersonal favorite computer languade. We
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have decided that we will become our University’s resident FORTH
"exrert" while eversone else 1is detting into Fascal, We stronsgls
recommend that You subscribe to Saturn Softwares Ltd.’s (SSL) *Saturn
Softnews"y even if wou have not vet dHone FORTHr a3s the best waw of
introducing wourself to the landguage.

In the first issues Jack Brown rublishess and exrlainsy in detaily the
scereens  (the standard rade-format for FORTH source code) necessars to
convert the oridginal fig-FORTH model to the new 79-STANDARD, He also
rrovides screens for a8 real-time clockr sound-effects denerationy
KTM-2/80 drarhicsy and MTU Visible Memory dgrarhics. We feel that the
best wayw to become fluent in any languadge is by reading lots of well
written material in that landgussgey and Softnews rFrovides that material.

We have been testing, with Hreat rleasurer Saturn Software’s latest
FORTH rroducty 8 disk- hbased 79-STANDARD FORTHy with 8 "resident®
sereensy and 104 (tH1) 'virtusl-memors" disk-resident screensy 2ll
on~line a8t once. With diskette chandesy the useful memorw is unlimited.
It’s the renultimate system!

We will soon be receiving a3 still newer rroducty a8 fully disk-linked
Extended 8SYM-BASIC (ESE-2)y for evaluations testingy and review. ESB-1
and ESE-2 will also be surrorted in Saturn Softnews. We wish Jack muchy
much success in his venture. 8SL‘s address is 8246 - 116A St.» Delta»
E.Csy Canada V4AC BY9,

ANOTHER RS-232 FORT FOR THE SYM
The ©&YM has a8 20 mA current loor rort which works at TTL level (45 V)
but gou mas need to 2dd 3 1 K resistor from the base of Q28 to sdrounds
to imrrove the kesboasrd inrput relisbilite. We see no need ever to bring
in 8 ~-VUn for current loor usasge.

The so-called RS-232 rort is actusally an inverted TTL rorty with O V
rerresenting a8 "1'y and 3 +5 V (nominal) rerresenting 3 "0"» 3s far as
outruts go. From the inrut standroints the SYM will asccert the full
range of RS8-232 levelsy from < -85 VU to > +5 V.

Most of the modern RS-232 ecuirments will accert the inverted TTL
signalss for those that do rnoty wou will need to bring in &8 -Un and
change some Jumrers.

It is very simrle to convert the 20 mA loor to a8 non-inverted TTL rort
by shunting the outrut to the rrinter with 150 to 250 ohm resistor (use
the existing R110y 150 ohm resistors for this rurroser by "local®
rewiring), If wou wish to invert the TTL sidnal to make this rort
RE~232 compatibley cut the arrrorrizste traces and insert inverters in
series, For wour informations there are three unused inverters on the
S5YM which wou are free to use for thiss or anw other rurrose. These are
to be found in the 74LS04 at U%? (rins 3+455:6) and in the 7404 a3t U2
(rins  192), In additiony rins 3 and 4 of the oren-collector hex
inverter 7416 at U38 are also free. If wou rurchased the earls version
of RAE~1 (with the A suffix)s wou are alreads using the inverter in U2,
to correct for s masking error in the ROM C8 (chir select) rpin rolaritu.

MUSIC, MUSICs MUSIC

We now have the MTU Musical Instrument Ssnthesis Song Fack on our
sustems with over 40 selections. We have automated the sustem to
re-boot itself after each selection (for some riecesy the instrument
sunthesis tables overlaws and destroys the DOS) and ask the listener to
enter the number of his desired selection. Our favorites include
"“Lara’s Themer»" "The Entertainerr® *Marle Leaf Radgy® and "Dueling
Randosy® but there sre some excellent Tchaikovskysy Bachr Handels Chorin
selections thrown in. SYM-FHYSIS B8:36



®

The little 150 mW (into 16 ohms) amrlifiers on the two MTU DAC boards
drive & large reir of 3-waw sreskers to room-filling volumer and it’s
hard to realize that wou are not listening to resl riznosy bandosy
hornsy duitarsy balalaikasy etc.,

For backdrounds review the two EBYTE Madgazine articles by Hal Chamberlin?

1) Sert 1977%: A Samrling of Technieues for Comruter Ferformance of Music
2) Arr  1980! Advanced Real-Time Music Sunthesis Technieues

The MTU DAC FEoard comes with its hardware manusly snd & cassette
containing obdect code similar to that in the first articles and seversl
melodiesy suitable for a 4K sustem. All MTU music is four-voice
harmons? with two DACsy the music is stereo.

The Advanced Music Software Fackade contsins 38 source code listing for
all rrodgrams described in the first article and a cassette containing
all obdect code. An 8K sustem is recuired.

Music rroduced by the techrnieues described in the first article 1is
"adecuate” ., Like the talking dog who had verw little to saws but was
amazing because it could talk a3t 211! On the other hand the technicues
described in  the second article make the 68YM into s true musical
instrument, any instrument! It must be heard to be believed, A stereo
cassette (sudio) is avsileble of a lecture bw Mr., Chamberlins with a
half-dozen selections.

At least 16Ky rreferabls 32K is recuired for the Musicsl Instrument
Suynthesis Fackader which contsins source code listindsy obdect code on
cassetter and three selections on cassetter for 16Ks 24Ky and 32K
sustems.,

And finalley for owners of the Musical Instrument Sunthesis Fackader the

Sond Facks on cassette or FODS diskettes is available. MTU and Hal have
done an outstanding develorment Job in the music areas.

NOTE: All MTU sroductss including rerrints of the EYTE articless are
available through the Users’ Grour. See latest addendum for erices.

MORE MISCELLANIA

JERRY AVINS, RCAr David Sarnoff Research Centers Frincetons» NJy sent us
a8 rair of minature electromasnetic sreaskersy distributed by Star
Micronicsy Inc.s 200 Fark Ave.,sy Suite 2308Es New Yorks NY 10017, These
can be rlugded into a standard DIFP sockety if desiredr and make
excellent “RELL"s for the KTM-2. Jerry exrlzined how to det rid of the
annoying noise when the bell is surrosed to be "off*. This noise is due
to the varisble TTL =zero level signasl, Merely adding 2 silicon diode in
series will do the .oi! If wou wish to keer the IDIC comronent of the
signal out of the sreaker wou can zlso add 2 caracitor in series» as
well.

JOHN BLALOCKy whose address arrears in mang back issuesy in  connections
with his memorw (RAM and ROM) exransion boardsy sent us 3 cory of HIS
"DISAssembler—into-RAE", It arrived too 1late to reviewr but John's
wrodrams  are  usuzsllw sood (Not alwadsy however! In one of his rrodrams
rublished in MICRO he omitted the *mandators® JSR ACCESS needed before
writing to Sustem RAM. He didn’t realize the omission however» bhecause
like manw otherss he had cut the MM-45 write-rrotect Jdumrer!), He will
rrovide RAE source cassettes of his version for $15.00 rlus rostadge.

(It must be more than coincidences it is the world’s needs that at least
four disassemblers-into-RAE were develored nearly simultaneously. In
addition +to the three mentiomned in this issues Bob Feck also described

fiis version to wus.) =
SYM-FHYSIS 8137

(continued from radge B8132)

tube-ture monitor is unable to handle this situation. The image is
severly distorted during this oreration, Howevery mg Leedex Video
100 monitor handles this situation like a chame., It remains rock
s0lid!

I‘’ve added 2 box containing 8 switches (SFST momentarus contacts
normally orer) in rarallel with the hex kewrad numbers O thru 7 rer
the diagram and wire list., It attaches to the Arrlications

Cormector (A). This makes the user interface a bit more fun as well
as errovide for future exransion. Switches 0y 1y 2 and 3 corresrond to
ury lefts down snd right. Ur and down are not used bu this rrogram.
The other four switches are svailable for other rrodgram functions.

Irn this case S4 will fire the gun and 87 will restart the rrodgram,

If wour UM is Jumrered to bedin a2t another 8K boundaru other than $2000
then chande location $1C01 from $20 to whatever uwou selected. To
change the sound of the dun when it firess try chendging location $1EES.
Only values between $01 and $0F are sllowed, The sound of the sun
after a1l 10 shots are fired is controlled bw location $1F2C.

KK HOK KK KKK KKK KK OKOKOR K KO KK KKK
X

X

X S0 54 S7 X%
% §1 83 X
X 52 65 86 2
X X

KKK KK KK KKK KK KOK K KKK KKK KOK XK K

Figure 1 - SWITCH EOX LAYOUT

A-21 A-19
X X
X X
X X X X
X X X X
KKK OOKKOKKIOKKKKK KKKk X
X S0 X 54 X
X X X
X h-17 X
X X X X
X X X X
KKAKE  KROROKOKRKRKK  KKKKXK
X 81 X 85 X
X X X
X X A-Z X X
X X X X
kKK ROROKOKRKKK KKK
X 82 X Sé6 X
X X X
X X A-X X X
¥ X X X
KAKKK  KROKORKRKKOKRKK KKKk

55 X 87
X
A=V

Figure 2 - SWITCH BOX SCHEMATIC

We tried the visual rortion of this gamer but not the audios because our
sound generstor is not wet installed., As is usual with Jack’s Prosvams;
the game is valuable not onlg for itselfy but for the additional ideas

it rrovides., SYM-FHYSIS 8-38



STILL MORE MISCELLANIA

CARL MOSERsy author of RAE-1s based on his rrevious ASSHM/TED for the
6502y has long had available an ASSM/TED 6800y @ cross-assembler from
4502 to 6800. He has been selling this to industrial users with full
documentation and consulting surrort for $500. Since RAE-1 users
already have the essential documentions and since we have adreed to
rrovide any recuired surrorty Carl has allowed the Users’ Grour to
market ASSM/TED 6800 obdect code on diskette or cassette for $75. We
hore that Carl will soon have an ASSM/TED 4809 available. Since most
SYM~1/69 wusers will also have a3 SYM-1 availabley the cross-assembler
arrroach should be accertable.

TERRY TRIFFETy Engineering Deanr Universitwy of Arizonar» has come wur
with an interesting concertsy that of rublishing books on cassettes
readable on any comruter sustem with Microsoft Basic. Terry has
written 2 text editor in BASIC to rermit ordganizing the text and
dumring it to cassette a rage 3t 2 time. A twricsl full-lensth book
could be contained on 3 single 60-90 minute cassette. When tares are
durlicated automaticallysy rublishing costs are below those for hard
cory editions. A second BASIC rrodsram rermits the user to control the
read-in and formatting of successive rades. The wuser srecifies the
terminal width (from 40 to 64) and the disrlay is right-Justifieds with
long words hurhenatedr if recuired, Terry’s first book is a3 novely
"The One-fold Waw". We have read the first three charters and are
arious to read the rest. The formatter rrogram and the comrlete novel
are availasble directly from Terryr at 6935 Stardust Circles Tucson AZs
85718y for $25.,. As a8 convenience to overseas subscribers who are
ordering other items and would rrefer to send onle 8 single checks the
Users’ Grour will handle overseas orders.

WILLI KUSCHE, Wilserv Industriess F. 0., Eox 456y Rellmawry NJ 08031,
sent us a2 corw of the User’s Manual for KMMM (Kushe Madnetic Media
Monitor)s 8 6502 swstem DOS (Disk Orerating Sustem). KMMM is written
to be wused with the 8D Sustems Versaflorrg I Florru Disk Controllersy
which itself is designed to be used with the S$-100 Eus. It was John
BElaslock who called our attention to KMMM bs sending us a ererrint of an
article submitted to MICROCOMFUTINGy describing his method of
interfacing the 8YM to the Versaflorry Controller. John has high
rraise for K-M cubeds and sent =2long cories of his 1links between
BAS-1/KAE-1 and KMMM. He also sent alond a schematic of a simrle 6502
to $-100 bus signal converter to drive the Versaflorry FIOC. Since
MICROCOMFUTING has a8 long lag time for articlesy contact Willi for
additional informations don’t wait for the article. Our feelings about
KMMM? It is &2 well conceived and well imrlemented DOSy and since it
can read CP/M denerated disksy it should be rossible to transfer ASCII
text files to/from 8080/Z-80 based sustemsy using 8" drives.

FPROTRONICS, 1516 E. Troricanas Suite 74815y Las Vedass NV 89109y sent
us a8 cory of the Owner’s Manuasl for @ 32K Iwnamic RAM FRoard for the
KIM-4 Bus, The board also includes four ROM/EFROM sockets. The 32K
can be assigned either above or below $8000y and individusl 4K blocks
carn be disabled in case of address srace conflicts. The ROM sockets
will hold the 2-chir versions of BAS-1 and RAE-1/2 or 4 EFROMS,
Contact FROTRONICS directle for additional information.

JOE  HORART: 3465 N, Andes [r.» Fladstaffs, AZ B4001, has sent us for
review a cory of FIRATE’S ADVENTURE: adarted from the TRS-80 Level II
BASIC version erinted in BYTEy lecember 1980, As the suthory Scott
Adamsy of Adventure International (AIl)y roints out (and as we have
confirmed by testing)y BASIC is far too slows and recuires lots of
memorys., Mr. Adams states that all current AI dames are writtem in
assembly landusdey and save Joe authorization to distribute his BASIC
version rosalty-free. The dgame reeuires 3 FULL 32K sustems reallu! Send
Joe 415 for a cassette cory, SYM-FHYSIS 8-39
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Well, another issue will be ready to o0 to the rrinter’s when these
closing raradrarhs are stored on disk (ENT LOG)» the rrinter turned on
(IC FON)s and the hard cory rrerared for rpublication (IC FUR).

We have rublished three rrogramsy 311 in assemblwy langduadge» one each at
the bedinningy intermediates and advanced levels. This does not mean
that we did not det enough RASIC rrodramsy or that we are anti-RASIC.
We like BASICS we redard it as the lingusa franca of the comruter worlds
ang feel it should be everzone’s at least second languade.

Actuallyy we did receive mang more BASIC rrograms than we could find
time to tryy and Tom Gettws has diven us a8 whole diskful., We think we
have convinced Tom to comrile the listings into 8 books which we could
call "The First BASIC Book of SYM'» and offer for sz2le in the next
issuer and rFrovide on cassette also., If sou would bhe interested in
spurring Tom ony write to hims in care of us. Our 23im should be to
build the SYM software avasilability ur to where it will become the
STRONGEST selling roint for SYM.

In our next issue we will be rublishing a neat BASIC wutilitw rrogram
submitted bw  Jim Fensgrar» of Whitman Colleder Walla Wallay WA, This
wrogram searches a3 BASIC text file and ricks out and lists 211 variable
Nnames . Unfortunatels, it arrived too late for review and rublication
in this issue.

We hore z2lso to find room for John Hissink’s 2600 baud terminal ratch
prodramy  which will #racticalle seem to throw the data onto wour CRT
screen. Several reasdersy including Jean Parisy of Fariss Frances who
visited wus last weekendr on 8 motorcucle trir through the western US
and Canaday work at 9600 bsud regularlys by simrly having rerlaced the
1.0 MHz crustal with @ 2.0 MHz one.

We redgret to announce that the ministure ultra-violet lamr which forms
the basis for our chesr EFROM Eraser has been discontinued. We are
contacting 811 rossible rlaces we can think of which mag have some
still in stocks, Thanks to Bill Cramers Altantar GAr who found wus 3
amall batchs we still have 8 few Erasers availabley but at a3 slightle
increased Frice, See addendum for new erice.

Qur Microrrocessor Fundamentals class at Chico State drew 26 students
from as far away as Michidany Utahy and Washington States. In addition
a number of Chico State’s foreidgn students from Alderiz and Saudi
Arasbia were redistered., Six of the students were rrevious "SYMmers®.
These included Fhil Kohls Dick Alberss Ken Kartchnersy Larry Bridds, Joe
Fierstein and Faul UWalker. It was dood to meet with these "old
friends®r and to be able to comrare notes with them. There was cuite 2
rrofitable interchange of ideas. In additionsy they Frovided valuable
guidance and insriration to the raw bedinners. We will be offering
this course adgain at Universitwy of Californiay Davis (rnear Sacramento):s
on Sert 11-13, The fee is $295y or $495 with 2 SYM included. Call
(?16) 752-0880 for additional information.

We will be on & sabbatical leave from Chico State during the sering
semester of 1982y and rlan to srend several weeks each in Eurore and
the South Facific areas. If ane of our readers associated with
universities or technical schools would wish to have us 8s 3 "Visiting
Frofessor" for &8 few dausy in exchandge for local travel and lodging
exrensesy rlesse write. We look forward to meetindg with many of our
overseas readers during these trirs.,

We thank 211 who have submitted materialy and arolodize that so much
had to be left outi it was not easws to decides and there was more than
enough for an 80-rade issue.

SYM-FHYSIS 8-40



