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T HE SYMN~13 USERS" GROUF NCECM S BT E R
ISSUE NUMBER 1 - JANUARY/FEEBRUARY 1980

SYM-PHYSIS is a bimonthlw rublication of the SYM Users’ Grouss F. O,
Box 315y Chicos CA. 95927, SYM-FHYSIS and the SYM Users’ Grour (SUG)
are in no waw associated with Sunertek Sustems Corroration (SSC)s and
SSC has no resronsibility for the contents of SYM-FHYSIS. SYM is =
redistered trademark of SSC. SYM-FHYSIS, from the Greek, means the
state of drowindg togetherr to make dHrows to bring forth.

We welcome for rublication all articles dealing with any asrect of the
SYM-1y and its verw close relatives. Authors retain all commercial
corgrights, Fortions of SYM-PHYSIS maw be rerroduced bw clubs and ed-
ucational institutionsy and adartations of rrodrams for other comruters
may be freelw rublisheds with full credit given and comrlimentars cories
Frovided to SYM-PHYSIS and the oridinal author(s), Fleasse include a
self-addressed stamred envelore with 311 corresrondence.

Editor/Publisher? He R+ "Lux* Luxenberd
Business/Circulation? Jean Luxenbers

SUBSCRIPTION RATES:

USA/Canada $9.00 for 3 volume of & issuesi overseas $12.50, Make checks
Fagable in US dollars to "SYM Users’ Grours® F. 0., Box 315y Chicos
CA 95927y Telerhone (916) 895-8751,

Cories of the Introductory Issues while theu lasts are available for
$1.50 rostraid answhere in the world.
EDITOR’S NOTES?

We were euite unrrerared for the delude of subscrirtions, articles for
Publicationy and rFurchase orders which bedan arriving within s few daus
of the mailing of the Introductoru Issue. We were esrecially surrrised
at the larde number of overseas subscriberss since we had not realized
so mans SYM-1s had been sold abroad.,

We wish to thank Sunertek Sustems Corroration for their helr and coor-
eration in detting the SYM~1 Users’ Grour and SYM-FHYSIS dgoings bw the
printind and mailind of the Introductors Issuesy and we hore that the
SYM-biotic relationhir between SSC and SUG continues,

We did exrect many cuestions about features of the SYM-1 hardware and
firmware and many cuestions bedinning with "How do I + . + "y s0 we
were not too sureprised by these. Where the answers were easys we wrote
immediately., Where the cuestions were not so easy to answers we are
still "researchings" and we will answer as soon a5 rossible. Manw of
gour auestions about the features of SUPERMON are answered in the rro-—

grams and articles in this issue.

This issue and the Introductory Issue both emrhasize Utility Prodrams.
We feel that having rrograms such a3s RELOCATE, DISASSEMELE, FINDsy RE-

NUMBERs MERGEs etc.s on cally make rrogramming a less frustrating task.
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Now that the most imrortant utility prodrams are availables future issues’
will concentrate on arrlications.

One of our colleaduessy Tom Gettusy Lecturer in Mathematics at California
State Universityy Chicoy and I are Just bedinning to interface dusal
mini-disks to our sustems, RAE has built in linkades for disk (these are
not described in the manual)sy BASIC links for SAVE and LOAD are in radge
zeroy and can be trarred to transfer to disksy and MON can have .83 and
+L.3 added for disk transfers. We are 2lso "FPEEKing® around in BASIC so
that we can use its subroutines for our own rurroses. We will keer sou
rosted on our rrodress in these areas.

We have been asked by many subscribers for our recommendations on how

to imrlement the exransion carabilities of the SYM-1s i.e.» what sort

of motherboard should thew buu? Believe it or notr we have no recom—
mendations to make. Our system is laid out flat on 2 2ft x 2ft boards
which sits on 3 work table. The various add-on boards lie flat on the
surrorting board., We have 3 16K memory board desidned for the Motorola
EXORCISOR Buss cabled to the exransion rorts and will be adding a disk
controller desidned for the KIM-4 Buss in rarallel to the exransion rort.
Various D/A boards and rrototurindg sockets are cabled to the arrlications
connectors. The system does det dusty but it is working., If we had any
recommendation at 2l1 to makes it would be for wou to decide for wourself
which wou would like the best. Note that while Commodore is "surrorting®
the KIM-4 Bussy the other two surrliers of the 65XX familys, Sunertek and
Rockwell Internationals are suprorting the EXORCISOR Bussi this will

mean increased commonality between 65XX and 68XX systems.

We are tabulating the data on the subscrirtion blanks sou sent in to

.determine what the turicasl SYM sustem looks likes and there is no such

thing., There is no such rerson as a turical SYM user either, We do feel,
howevery that rerhars half of the material in each issue will be of value
to each user or systemy no matter what his (there are no hers!) back-
dground or suystem carabilities. We certainly hore so.

There were more articles submitted then we had room fory and this will
continue to be the cases since the maJoritwy of subscribers voted for
commented source coder rather than the srace-saving obdect code dumrs.
We had some excellent tutorial articles on the kewboard/disrlas inter-
facer rPower-on resets cassette rroblemss etc. There were some dgreat
Frograms which it hurt us to leave out. If the authors dgive rermissions
we will rublish the titles and descrirtions of these itemss and offer
them for sale by the half-ounce (2 rades rlus envelore rer half-ounce).
Not beind facetious heres overseas airmail is $0.31 rer half-ounce!

COMING ATTRACTIONS:

In Issue No 2 we will (reallus) dget around to drarhics and musics with
both hardware and software considerations (e.g.» /A converters)s and
lots of references. We will include oscilloscore and terminal drarhics
and include 3 rrodgram by Carl Moser (rart BASIC/rart 6502) which shows
how to mar the CRT terminal memory into 3 rortion of the SYM memors to
rrovide for more interactive carabilitu, Also 2 number of veruy short»
but sweety utilities will be published.

SPECIAL NOTICE RE RAE-1/2
The two chir version of RAE~1/2 is now available through the SYM Users’
Grour, If gou have been worried about not having enough ROM sockets on
the SYM to hold both BAS-1 and the two chis version of RAE-1/2y see the
article by Georde Wellss on radge 18 of this issuer for how to make the
sockets do double duty, The addition of RAE to BAS and SUFERMON makes
SYM-1 the most rowerful and versatile sinsle board comrputer available
todaw, We would not have even considered rublishing SYM-PHYSIS without
the use of RAE as 2 word rrocessor. Ordering information on back rade.
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ASSEMELY LANGUAGE FROGRAMMING
}R;_;;IIO;;;;_;;;as;a;h;r writtern by Tom Gettuss extracted from the RAE-1
Reference Manuals exrress beautifulls the advantages of switching over
from "hand-assembly® to the use of 3 sumbolic assembler 35 earls 385 is
financially esracticaly that isy as soon as wou can dget a8 terminal!

An assembler is 3 rrogrem which 2llows the user to
comrose and enter erodgrams 2t the machine lansguade
level in 8 form that is much more convenient than
actual machine code. The assembler accerts mnem-—
onic names for individuzal instructionsy 2llows sum-—
bolic names to be assidned to memorw locations and
datasy provides for address arithmetic in terms of
sumbolic namesr and certain other features, derend-
ing on the sorhistication of the assembler in cues-—
tion.

It is commonly thought that the rrimary feature of-
fered by an assembler is that of writing machine in-
structions in 8 more convenient form. Howeversy this
is only one asrect of the advantadge of an assembler
and rerhars not even the most significant. The use
of sumbolic names to rerresent numbers makes vari-
ables of what most likelw would have been considered
constants. The vers rresence of sumbols bestows 3
generality and flexibility to 38 Frodgram which other-
wise might have seemed cuite ridid. This encourades
the srodgrammer to abstract the immediate rroblem and
rerhars develor 3 more 3dartable rrodgram. Alsor
since the actual calculation or assignment of a8 val-
ue to a suymbol can be deferreds the develorment of
logically serarate modules can rproceed freely. Fro-
grams so ordanized become much more readable and
manadeabley both in their maintenance and amenabil-
ity to revision.

The least exrensiver smallests 6502 sumbolic assembler/editor I krnow of is
Robert Denison’s 2K Sumbolic Assembler (2KSA)j one of the best ones I know
of is Sunertek’s RAE-1» in ROM. If gou have onlg the on-board 4K of RAM»
consider the 2KSA. If gou have also an extra BK at 2000-3FFFy and don’t
mind cassette loadindgsy consider Carl Moser’s Macro-Assembler/Text Editor
(ASSM/TED) for the SYM-1., The 2KSA is ideal for minimal sustemsy ASSM/TED
and' RAE~1 can also be used in word rrocessing sustems.

As wou Frobably have discovered bs. this timer there is no *standard®

6502 assembls landuade suntax. Bobh Trirrs in an editorial in MICRO»

No. 2 (Dec 77-Jan 78)» saids (and I cuote!) * . . MOS Technologs suntax

is so horrible." Hal Chamberlins in MICROs No. 4 (Arril-May 1978) took

a verwy strondly orrosind viewroint. In ane events the controversy centers
on whether the addressing mode should be indicated in the orcode field or
in the orerand field., I have .used boths and have no strong rreference.
For the benefit of newcomers to assemble landguade rrodramming a8 conversion
table is rrovided belows with notes describing minor variations in suntax

within the two mador schools of thoudght.

Also shown below is an examrle of the use of 2KSA for 3 simrle rrogram.
The full rower of a sumbolic assembler is arrarents howevery only when it
becomes necessarg to modify the rrodram to incorrorate new featuressr such
ass in the examrle divensy to relocate and to include JSR REEF.
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EXAMFLE OF USE OF 2KSA

68C Technical Note #49y December 1978y (radges 12 and 13 of *"Technical
Notes") rresents a8 Rotating Disrlay rrodram in MOS Techrnolosy assembly
form. Fresented here is the same rrodgram in 2KSA with the followins
modifications!

1) Since 2KSA occuries 0200-09FF the rrogram is assembled at the
2KSA default location 0CB0» rather tham at 0200, The srodram is named
SHSELEY* «

2) Since 2KRS5A does not rermit sbsolute addressing within 8 moduley
the fimal JMF is rerlaced with CLV/BVUC (other methods for forcing an
uncorditional branch may be substituted).

3) FILE has been moved to ODOO and COUNT has been moved to 0060
to avoid conflict with 2KSA and its rade zero variables (0000-005R).

4) FILE (0ODO0-0I06&) contains the sedgment codes for “HELLO *.

Following -ASSEM to assembles —-FRINT 00TO031 to rrint the ob.dect/source
code summargr and -5YM.. to Print the origin location and sumbol tables
SUFERMON was called with $. (For the rurrose of this examrlesy the ESC
code 1B at 0776 was rerlaced with the $ code 24 to rrovide a rrintable
character.) The rrodgram at 0100 (ending with BRK) is a ratch to trans-
fer selected rointers from rade zero to unused memorw in rage OB, The
source coder sumbol tables and rointers were then dumred to cassete.

The second rrintout shows the method used to reentersy relocater modifu,
and store the obdect code for 2 rreviouslw saved source code. The ratch
at 0100 (same as the one mentioned above) and the method for relocation of
the oridgin can be written in 3 more eledant form. The form given here is
the KIM version arrearing in the first urdate to the 2KSA. After the
obdect code is storedy exit is made with $ (or ESC) to the monitors the
data for FILE is entered at ODOO» and the erodram is run (successfully)
at OEQ0, There was no reauirement to use either —-FRINT or -SYM..s but
these were entered to show the new origins an added entry to the sum-—

bol tablessy and the corrected obdect code. Source code can be saved on
tare only rFrior to -STOREy since -STORE erases 211 local labels.

The addressesy -0C00» etc.» rrovided as rromrts bw 2KSA are for the
source code storade area. In the obJect/source code rrintouts the first
six columns are the obJect codes and the last two columns are the obJect
code addresses relative to the oridin., The remzining columns are the
source code, The 01 and 06 following DISEBUF are additive offsets to
DISBUF$ i.e.y» DISBUF+1 and DISBUF+6 are beind srecified.

In the rrintout below entries made by the user are enclosed within
"frames"; items outside the frames are 2KSA-generated rromrts and outruts.

One of the interesting features of 2KSA is thats due to the method of
encoding the source code for storade and srocessings the source code and
the obJect code are exactly the same lendgthy and corresrond bute-bu-buyte.

This examrle does not show error messadges (since no errors were made!) or
the full editing carability rrovided by -INSRT to inserts deletes cor-
recty rerlacer or asrrend linesy derending on the line rnumber suntax
entered,
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INITIAL ENTRY

OF FROGRAM FROM KEYROARI

Jc o588 |
% FASSGN FILE  ODOO

PASSGN DISEUF  A640

PASSGN SCANDS 8906

7ASSGN COUNT 0060

7ASSGN ACCESS 8EB6

7ASSGN

® PEEGIN OSFLY

- 0C00 JSK ACCESS
- 0C03 LOVE 06

~ 0CoS| ONE LDAY  FILE

- 0Co8 STAY  DISBUF
~ OCOB EY

- ococ BFL ONE

~ OCOE CYCLE  LDA%#  FF

- 0C10 STAZ  COUNT
- 0C12 WO JSR SCANI'S
- oc1s DECZ  COUNT
- 0c17 ENE TWO

- oc19 LDA DISEUF
= OGAE FHA

- 0C1D LIYE 00

- OCIF THREE  LDAY  DISBUF 01
- 0022 STAY  DISEUF
- 0c25 INY

- 0c26 CPY# 06

- oc28 ENE THREE
- 0c24 FLA

~ OC2F STA DISBUF . 06
- 0C2E cLy _
~ 0C2F BUC CYCLE
~ 0C31|-ASSEM

~ OC31LFRINT _00T031

20868F DSFLY JSR  ACCESS 00
4006 LDY# 06 03
BPO0OD ONE  LDAY  FILE 05
994046 STAY DISBUF 08

88 DEY O
10F7 BFL  ONE oc
A9FF  CYCLE LDA# FF oF
8560 STAZ  COUNT 10
200689 TWO  JSR  SCANDS 12
660 DECZ  COUNT 15
DOF 9 BNE  TWO 17
AD40AG LDA  DISBUF 19

48 PHA 1c
4000 LDY# 00 1D
B941A6 THREE LDAY  DISBUF 01 1F
99406 STAY DISBUF 22

c8 INY 25
€006 CPY# 06 26
[0F 5 BNE  THREE 28

68 PLA 2h
804646 STA  DISBUF 06 2K

B8 cLY 2E
500D BUC  CYCLE 2F

= 0031—SYH..I

OC8BO..
THREE
TWO
EYCLE
ONE
DSFLY
ACCESS
COUNT
SCANDS
NISBUF
EILE
~INSRT
=~FRINT
~STORE
~SYMe s
~ASSEM
~LOCAL
PREDEF
TREGIN
TASSGN
#= 003
0776590

0C1F
oc1z2
OCOE
0CO05
0C00
8E8B6
0060
8906
AL40
oo
0965
oPon
07h6
071F
04ER
0665
0672
0610
062E

011050

52
Jf52
J52

01,0A00,0C7F
01,0A00,0C7F
01+0A00,0C7F

.

RE-ENTRY OF SOURCE CODE FROM TAFE

G OLES

L2 01

i
077450
JG 010

0

011050
JM_0040

0040780400
0041,0C,0E

0042+ A
o056

200689 TWO JSBR SCANDS 15 nsrLy  0C00
C660 DECZ COUNT 18 ACCESS 8RB
IOF 9 BNE TWo 1A COUNT 0060
AL40AS LLDA DISEUF ic SCANDS 8906
48 FHA 1F NISRUF A440
A0OO LIOYH# 00 20 FILE onoo
R941A6 THREE LIAY DISBUF 01 22 ~INSRT 0965
P940A6 STAY DISBUF 25 ~FRINT 0900
C8 INY 28 ~8TORE 0746
Co06 CFY# 04 29 ~5YMe+e O71F
NOFS ENE THREE 2R ~ASSEM 04ER
68 FLA 2I ~LOCAL 0665
BU46A06 S5TA DISBUF 06 2E PREDEF 0672
B8 cLV 31 PREGIN 0610
50DA BVC GYEEE 32 PASSGN 062E
. OC34 -~ QC34-STORE
OE0O. + 7
BEEF 8972 077890
THREE ©0C22 II_0noo
TWO 0C15 oDn00G 176 79 38 38 3F 00 00
CYCLE OCOE JG OE0O
ONE 0CoS
ANDRESSING MODE SYNTAX COMFARISIONS
MODE 2KSA RAE-1
1. Absolute =
2, Imrplied
3, Relative T
4, Immediate ¥ ¥
5. Zero Fadge zZ s
6+ Accumulator A A
7+ Absolute Indexed X X et X
8. Absolute Indexed Y Y ==Y
9. Zero Padge Indexed X ZX  SEED ¢
10. Zero Fade Indexed Y ZY; b SRR 1 4
11, Indirect 1 (GRS
12, Indexed X Indirect IX (.9 X)
13, Indirect Indexed Y 1Y CadpY
Note 1¢: In 2KSA the addressing mode information is

In RAE-1 it is in

in the orcode field.,

field.

the orerand

? OC3U-LOCAL EREEF 8972

=L0OCAL]

- OC31-INSRT 12

~ 012 JESR KEEF

- OC13-ASSEM

— OC34-FRINT 00TO034

208688 DSFLY JSR ACCESS 00

A006 LOY# 06 03

R2000D ONE LIAY FILE 05

9940A6 STAY DISBUF 08

a8 HEY: OF

10F7 EFL ONE oc

AYFF CYCLE LDA# EF OE

8560 STAZ COUNT 10

207289 JSR BEEF 12
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Note 2¢ In MOS Technolodguy/Sustem 65 suntax the'x*

to denote zero rade addressing is not used.

wise identical with RAE-1.

NOTE 33

immediate mode instead of

tical with 2KSA.

Miscellaneous Notes on 2KSA!?

"

2KSA is self-formattindg,

a sindle srace tabs to the next field.

the -SYM..
The cold start is at O5B8»

w3y to relocate the oridin is to rerlace the
thern use ~REDEF before -STORE.

0681 and 0900 with "-" (2D)»

command is the module’s oridgin address followed bw
the warm start is at 05Dé6.

Other-

In MICRO magazine suyntax IM is used for

Otherwise iden-—

i.e.» entry of
The first line rrinted after
" L
LR .
A more eledant

*?* (3F) at locations

at 0100 can then be modified to Jumer to the warm start (4C D6 05).

SYM-FHYSIS 1-6
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RELOCATE FOR THE SYM-1

If wou are limited to hand assemblys or even if uvou are nots the rrodram
RELOCATE» adarted from Jim Butterfield’s rrodram in the First Book of
KIMs can be verw useful. Since the rublished rrodram is well commented:
comments have been omitted from this version. Be careful with RELOCATES
a tare backur of the original erodram is advisable. Here are the rules
for RELOCATE!?

1. Frodrams to be relocated should have an FF inserted after
the last executable instruction and before ans tables.

2, RELOCATE will modifw only instructions between the start
address and the FFy but assumes any addresses referring to
tables and rrodrams bevond the FF and ur to the radge limit
are to be modified,

3, RELOCATE will take care of all relative addresses but will
give no warning if wou have "srread®" the rrodgram too far.

4, RELOCATE will taske care of 23ll absolute addresses if thew
are not below the start of the rrodram or above the rade
limit (set by default to 80).

5. RELOCATE will NOT handle vectors or addresses in tables.
These must be handled “"manuallus.”

6. After using RELOCATE use +B with three rarameters to do the
actusal moving.

7. Sometimesy but not alwawss wou can use .B before .Ry for
examrlesy when down-moving but not when ur-moving an entire
prodram. This is because when usou block move an entire
rrogram ur before using RELOCATE 311 absolute addresses
within the prodram are now below the start of the rrograms
and will not be modified,

The rarameters have the following meanings!
P1 is the sidned "adJjustment," e.d.»

0004 wup 04 butes

FFFC down 04 butes

0200 wuF 02 rades

FEOO down 02 rades

F2 is the rrodram starting address.

P3 is the start address of the block to be moved.

It will eaual P2 if the entire rrodram is to be moved.
It will be dreater than F2 if a "gar® is to be orened
or closed.

Two examrles of the use of RELOCATE are given following the listing,

MORE SUFPERMON EXTENSIONS

Elsewhere in this issue are examrles of how to add new commands of
*recognized" suntax to the monitor, Several of wou have asked about the
new unrecodgnized syntax vector in MON 1.1, Here are some hints on its
use., Surrose wou wish to include "named® tare saves and loads to the
monitors e.d.» S2 BLACKJACK»0200,0735y or L2 BLACKJACK. This would be
aquite eledanty no? This is easily done by rointind URSVEC to sub-
routines to do the Job, Perhars we’ll rublish the solution next issue.
Note that URSVEC is called whenever either a delimiter other than a
comma is usedr or more than three rarameters are entered, or 2 non-

hex character is entered., It might be simrler to use a srecial sum-—

bol before the file namey like % or #» since the B in BLACKJACK is

a hex charactersy and would have been "lost®" before the unrecodnized ssn—
tax was "recodnized.," While we used .I and R with non-recognized
numbers of rarameters for our DISASSEMBLE and RELOCATE rrodramss if
there had been 3 conflict in numbers of rarametersy we could have used
other lettersr or the unimrlemented user functionss U0 through U7

which are more easily called from the hex keusrad,
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MERGE AND DELETE FOR SYM BASIC

The purrose of this routine is to rrovide a machine landuage means for
merding two BASIC rrodrams on the SYM-1. As 2 side benefity selective
deletion (actually selective retention) is 3lso rossible.

The merde is accomrlished in 2 sters. Firstsy the current rFrodram is
saved in ASCII format at the tor of the memory allocated to BASIC.

This is accomrlished by changing the outrut vector so that the ASCII
outeut stream is trarred and sent to hidgh memorws instead of to the ter-
minal by the LIST commands usindg any of the available line number oF-
tions. A new BASIC rprodram may be entered bw using the NEW command and
entering the rrodram from the terminals or 3 rFreviousle SAVEd rrodgram
may be LOADed, When wou are ready to MERGE in the rreviousluw saved
rrogramy the inrut vector is altered so that the ASCII inrut stream is
obtained from high memors instead of the keusboard.

The instructions for use are simrle! Call MERGE viaz the USR command.
The promrt sumbol “i® will be erinted, There are only three valid com-
mandss LIST, MERGE and E.

LIST causes the current rFrodram to be saved in high memors. If 3
rande is srecified (e.s.y LIST 100-10000) onlw those lines
within that rande will be transferred.

MERGE (or ang word beginning with M) causes the code saved in high
memory to be retrieved. If MERGE is terminated with a slash
(/)y instead of 3 carriade returny terminal echo will be suF-
rressed durind the transfer.

E exits to BASIC.

To delete a3 block of linesy use the LIST command and srecify the lines
to be kert., Now ture NEW to clear awauy the current rFrodgrams and then
enter MERGE adain and use the MERGE command.

This FProdgram mas be interfaced with the BASIC Terminal Control Fatch
given in the last issue of SYM~FHYSIS by simrlw chanding the address
INTCHR in the macro at line 1310 to the address of GET.CHR in the Ter-
minal Control Patch. If wou are usind the Terminal Control Fatch sou
mas also wish to modify it to allow wou to call MERGE with some srecizl
charactery as for examrley CTRL My instead of with USR.

THE USR FUNCTION IN BASIC

The first time wou czll the MERGE functions described elsewhere in this
issuey wou must call it as X = USR(4096,0) or X = USR(&"1000",0). All
future calls mas be of the simeler form X = USR(0)y since any time wou
ca3ll USR with .Just one rparametery the location of the rrevious call is
assumed., This makes it much easier to use. Note that ygou must rass at
least one rarametersy even when not neededr so that the A and Y registers
are not rreserved., If wou wish USR to return a8 value to the calling
variable wour subroutine must load A with the high bute and Y with the
low butesy and returny not with RTS» but with JMF to $D14C., USR in SYM
BASIC is very versatile in allowind the rassing of multirle rarameters;
not too many similar BASICs allow this feature.

NEW PUBLICATION: Add to wour list of reriodicasls "COMPUTE. The Journal
for Progressive Computing.® This is the successor to the FET Gazette»
and now covers all 6502 sustems. Six issue subscrirtion $9.00 US and
Canadar $22.50 Eurore Air Mail, elsewhere incuire for rates. Contact
Bob Locks Small Sustems Servicesy Inc.s P.0. Box 5119 Greensboro»

NC 27403, ALL PRICES OESOLETE SYM-FHYSIS 1-8



*ASSEMEBLE LIST

2200- 20 B6 8B
2203~ A9 16

2205- 8D 6D A6
2208- 8D 6A Ab
220B- A9 22

220D~ 8D 6E Ab
2210- 8D 6B A6
2213~ 4C 03 80

2216— C9 52
2218- DO 04
221A- EO 03
221C- FO 0A

221E- C9 44
2220~ 00 04
2222~ EO 02
2224~ FO 05

2226~ 38
2227- 60

2228~ 4C 61 22
222B- AD 44 A6

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
01350
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
03500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600

- e

-

s e e e

URCVEC
URSVEC
WARM
ACCESS
P3L
P2L
PlL
P2SCR
FAGLIM
FOINT
ALOC
LIMIT

DISASSEM2

w e e e

FATCH

- es

RELOCATE

DISASSEM

’

ERROR

$
RELOCATE
DISASSEM

MONITOR FATCH FOR THE SYM-1

FOR "RELOCATE®" AND "LHISASSEMELE"
"RELOCATE® FOR THE SYM-1

F1 IS THE "ADJUSTMENT®

F2 IS THE START OF FROGRAM

F3 IS THE LOWER EBOUND FOR ADJUSTMENT
$8000 IS THE DEFAULT UFFER ROUND

+EBA

08

+DE
+IE

$ALLC
$A669

FPLACE JUMFS

JOE $8003
+OE $8EB6
LOE $A44A
+OE $A64C
+DE $A6AE
+OE $829C
+DE $80
+DE $FE
+DE $F3
+DE $F4
+DE $2000

PATCH NEW COMMANDS HERE

This would be the rlace to include any
chandes vou wish to make to the other
default rarameterss for examrle the USR
JUMFSy inmterrurt vectorsy etc.

J&R ACCESS

LDA #LyRELOCATE
STA URCVEC+1
STA URSVEC+1
LIA #HsyRELOCATE
STA URCVEC+2
STA URSVEC+2
JMF WARM

DEFINE RELOCATE AS R XXXXsYYYYsZZZZ
DEFINE DISASSEMELE AS .I1 XXXX»YY

CMF
ENE
CFX #03
BEQ RELOCATEL
CMF #'D
ENE ERROR
CFX #02
BEQ DISASSEM1
FLACE ANY OTHER NEW COMMANDS HERE
SEC
RTS

¥R
DISASSEM

TO COMMAND SURS HERE
1  JMF RELOCATEZ2
1: CLDA P3L

SYM-PHYSIS 1-9

2261~

22464
2265-
R267=
2269
226A-
2260~
226D-
2270-
2278
2275
2276~
2278~
227B=
227D~
227F-
2281~
2283~
2285=
2286—
2288-
228A-
228B-
228D~
Q28E-
Foha 2l B
2290~
2292—
R2AGA=
2294-
2296-
2299
2298~
2290~
229D~
229k=
22a1-
22A3-
22A4-
2246
2248~
22AR-
2240
22aF-

22B1-

85
ALl
85
Al
85
ACc

ng
AO
Bl
A8
A2
98
3D
514
FO
CA
no
BC
30
FO
Eé
no
Eé6
88
no
FO
c8
10
i8
60
c8
Bl
AR
c8
Bl
20
?1
88
8A
?1
A0
10
c8
Ab
AS
20
86
A2
Bl
18

F2
ac
FO
40
Fi1
00

?C

00
FE:

07

E9
FO
03

Fa
F8
on
24
FE
02
FF

F7
na

FE

FE
CF
FE

nc

SR A

r
P

M

[N

r

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
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220

STA
LIA
STA
LDA
STA
JMF

X$F2

F2L

X$FO
FP2Ld1
X&F1
DISASSEMZ

3 (Leave room for future exransion here)

+BA
3 "RELOCATE"

$2261

ITSELF BEGINS HERE

$BUT MAY EE MOVELD ELSEWHERE

RELOCATE2 JSR

F2SCR MOVE F2 TO FEsFF

3 (From here on the rrodram is almost
jidentical with the rublished version
sjexcert for addresses and exit roint,
s5and the correction of & wrong label)

CLD
IRy
LDA
TAY
LIX
TYA
AN
EOR
EEQ
DEX
BNE
Loy
EMI
REQ
INC
ENE
INC
DEY
ENE
EEQ
INY
EFL
Ge
RTS
INY
LDA
TAX
INY
LDA
JSR
STA
LEY
TXA
STA
Loy
EFL
INY
LIX
LDA
JSR
STX
LDX
LDA
cLC

START

LOOF

FOUND

SKIF

INEX

TRIF

CONTINUE

ERAN

$00
(FOINT)»Y

$07

TAB1-1sX
TAR2-1+X
FOUND

LOOF
TAR3 s X
TRIF
BRAN
XFOINT
INEX
XFOINT+1

SKIF
START

CONTINUE

(FOINT)»Y

(FOINT) »Y
ADJUST
(FOINT) »Y

(FOINT)»Y
#03
SKIF

XFOINT
XFOINT+1
ADJUST
XALOC
¥#$FF
(FOINT)»Y

SYM-PHYSIS 1-10



22E0- A5 F4
22BF- 65 FF
2201~ 20 CF 22
22C4- CA

20C5- CA

22C6- 8A

2201~ RO 15
22D3- CD 4B Ab
2206~ DO 03
22D8- EC 4A A6
220~ 90 OB
2200~ 48

22DE- 8A

22DF- 18

22E0- 6D 4E A6
22E3- AA

2264~ 68

22ES- 6D 4F A6
22EB- 60

2269~ FF

22EA- OC 1iF OD
22ED- B7 1iF FF
22F0- 03

22F1— 0C 19 08
22F4- 00 10 20
22F7- 03

22F8- 02 FF FF
22FE- 01 01 00
22FE- FF FE
LLABEL FILE: [ /
/URCVEC=A66C
/ACCESS=8B84
/P1L=AGAE
/POINT=00FE
/DISASSEM2=2000
DISASSEM=221E
DISASSEM1=222E
LOOP=226C
INEX=2285
BRAN=2243
TES2=22DH
TAB2=22F 1
/70000523005 2300

1230 ADC #02

1240 EMI OVER

1250 INX

1260 DVER STX XLIMIT

1270 ELE

1280 ALIC XFOINT

1290 TAX

1300 LOA XLIMIT

1310 ANC XFOINT+1

1320 JSR ADJUST

1330 DEX

1340 LEX

1350 TXA

1360 SEC

1370 SEC xALOC

1380 STA (FOINT)»Y

1390 INY

1400 BFL SKIF

1410 ADJUST CMF #FAGLIM

1420 ECS OUT

1430 CHF P3L+1

1440 ENE TES2

1450 CFX F3L

1460 TES2 BCC OUuT

1470 FHA

1480 TXA

1490 CLC

1500 AC F1L

1510 TAX

1520 FLA

1530 ADC P1L+1

1540 OUT RTS

1550 +BY $FF JEND OF INSTRUCTIONS

1560 TAEB1 +BY $0C $1F $0D $87 $1F $FF $03

1570 TAB2 +BY $0C 419 $08 $00 $10 $20 $03

1580 TAE3 +BY $02 $FF $FF $01 $01 $00 $FF $FE

1590 +EN

= EXTERNAL 1
/URSVEC=A669 /WARM=8003
/F3L=Ab4A /F2L=A64AC
/F2SCR=829C /FAGLIM=0080
/ALOC=00F3 /LIMIT=00F4
FATCH=2200 RELOCATE=2216
ERROR=2226 RELOCATE1=2228
RELOCATE2=2261 START=2264
FOUND=2278 SKIF=227F
TRIF=228A CONTINUE=228F
OVER=22R7 ADJUST=22CF
OUT=22E8 TAB1=22EA
TAB3=22F8

SYM-PHYSIS 1-11

F AR 2230,2260

B

.

N 22005 22FF

20
80
8n
no
no
4C
Al
85
AA
AA

EXAMFLE

EXAMFLE

RELOCAT
ASSEMEBL

86
6A
6B
04
04
61
AC
i
AA
AA
AA
AA
20
AB
FO

23

E is
E is
1.
2,
3.
4,
Se
b
7
8.
L

10.
11.

2278 BC F8 22 30 oI FO
2280 FE DO 02 Eé FF 88
2288 FO DA C8 10 02 18
2290 B1 FE AA C8 Rl FE
B8k A9 16 8D 6D Abs90 2298 22 91 FE 88 8A 91
A6 AP 22 BD 6E A6 P9 22A0 03 10 DC €8 A6 FE
A6 4AC 03 80 C9? S2,21 22A8 20 CF 22 86 F3 A2
EO 03 FO OA C9 44,0F 22B0 FE 18 69 02 30 01
EO 02 FO 05 38 60,22 22B8 F4 18 65 FE AA AS
22 A 4A A6 BS F2,05 22C0 FF 20 CF 22 CA CA
A6 8BS FO AD 40 AbsRY 22e8 ES F3 91 FE C8 10
4C 00 20 AA AA AAY99 2200 80 RO 15 CD 4R Aé
AA AA AR AA AA AAYED 2208 EC 4A A6 90 OF 48
AA AA AA AA AA AA» 39 22E0 6 4E A6 AA 68 6D
AR AA AA AA AA AA»BY 22E8 60 FF 0OC 1F oI 87
AA AN AA AA AA AALDY 22F0 03 OC 19 08 00 10
?C 82 B8 A0 00 El1yEA 22F8 02 FF FF 01 01 00
A2 07 98 3D E? 22,19 8889
22 FO 03 CA DO F4,09 .
Eliminate the NOFPs (EA) in the "triviazl® rrodgram
I 2800
2800 4C 05 28 EA EA DO F® FF
2808 AA AA AA AA AA AA AA AA
2810
G 2200
+KR FFFE»280052805
V2800
2800 4C 03 28 EA EA 'O FE FFy15
0515
+B 2803,2805s280F
V2800
2800 4C 03 28 DO FE FF AA AAs95
0495
Interchange the locations of RELOCATE and
at 2200-22FF with rossible garbade at 2230-2260.
at 2000-21FF. Do the followins?
G 2200 to ratch Frodgrams
Insert FF at 211A following last instruction
+F AAY2230y2260 to kill darbade
+R 01005200052000 to relocate
+B 230052000521FF to save temrorarily,
+B 20005,2200,22FF to cory RELOCATE
+R FEQ0»2000,2000 to relocate
+B 2100y2300524FF to rosition correctly
Correct addresses as follows!
200C from 22 to 20
203C from 1E to 21
+«G 2000 to reratch correctlyu
Save 2000-22FF on cassette

24
1o
460
20
ki
AS

E8
Fa
84
BO
1o
8a
4F
1F
20
FF

Ebr16
F7s1A
C8sFE
CFsRD
A0y AF
FF s AE
El1,8A
861 AA
65yC1
38,27
C?sIF
03y RS
18516
A6IER
FhEyidZ
0358A
FE B89

below.

DISASSEMELE .

DIs-
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1000~
1003-
1005~
1008-
100B~
100D~
100F-
1011~
1013~
1015-
1017~
1019-

20
A%
20
20
29
c9
FoO
C9
FO
c?
no
60

40
3A
AO
58
745
Ac
3A
40
05
45
E7

83

8A
8A

0010
0020
0030
0040
0050
0060
0070
0080
0070
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

+BA $1000

+08

+MC $2000

+ES
eSS e e e e S e e S e R e e S S e e S e e S e S S - S S-S -
sC ]
sC MERGE/DELETE FROGRAM FOR SYM BASIC ]
5L J
5[ COPYRIGHY 1979 RY THOMAS GETTYS 1
sC ALL RIGHTS RESERVED ]
i 4
S S E—EeEeEeEeEeSeS eSS eSS eSS SeSeSeSeSeSeS—S—
H
y
H DOUBLE STORE MACRO DEFINITION
y
111ps MO (DATA ADDRS)

LA #L,DATA

STA ADDRS

LDA #H,»DATA

STA ADDRS+1

+ME
’
f ADDRESS DECLARATIONS
y
COUNT +DE $6C COMMAND CHARACTER COUNT
MEM.END +DE $83 BASIC END OF FREE MEMORY
TXT.PTR +DE $93 ASCII TEXT FOINTER
RAM.FTR +DE $FA FOINTER FOR RIN SUFERMON ROUTINE
BUF +DE $135 COMMANLD' BUFFER
SUPRESS «DE $809A USED TO SUFRESS OUTFUT
CRLF “DE $834D FRINT CR AND LF
RIN +DE $887E GET COMMANDS FROM RAM
RESXAF +DE $8BA3E RESTORE ALL BUT A AND F
INTCHR +DE: $8A58 INFUT CHARACTER
TOUT +DE $BAAO TERMINAL OUTFUT
ACCESS +DE $8B86 UNWRITE FROTEC SYS RAM
BASIC.WARM .DE $C27E WARM START TO BASIC
SCRA +DE $A63A SYS RAM USED ERY RIN
INVEC +DE $A660 INFUT TRANSFER VECTOR
OUTVEC +DE $A663 OUTFUT TRANSFER VECTOR
H
# "MERGE" ENTRY POINT - BEGIN MAINLINE
]
H -=(PROCESS COMMAND)=-
’
FPROMFT JSR CRLF

LDA #/3

JSR TOUT FPRINT FROMFT SYMEOL

JSR INTCHR

AND #$7F

CMF #’L LIST?

BEQ LIST

CHF #'M MERGE?

BREQ MERGE

CMF #’E EXIT?

BNE FPROMFT IF INVALID COMMAND, IGNORE IT

-

RTS RETURN TO BASIC

-=(MERGE ROUTINE)=- SYM-FHYSIS 1-13

101A-
101D-
101F~-
1021~
1023-
1025~

1027~
1029~
102C-
102E-

1031~
1032~
1035~
1038~
103A-
103C-
103E-

1040-
1042~
1045~
1047~

104A-

104B-
1040~
1050~
1051~
1054-
1056-
1059-
105B-
105D~
105F -
1061~
1063~
1064~
1067~
106A-
106C-
106E-
1070~
1072~

1075-

1078~
1074~
107D~
107k

20
29
c9?
FoO
£9
0o

A9
8sn
A9
8D

38
AD
ED
85
AS
E?
85

A%
8D
A?
8D

60

A0

c8
20
29
29
ce
FO
C9?
Do
A9
c8
?9
8Cc
AS
85
AS
85
20

A9
8D
A%
8l

58
7F
o
OE
2F
F3

?A
64
80
65

83
6C
93

00
94

86

35
FA
01
FE

8A

Ab

Ab

00

Ab

Ab

01

84

01

01
00

8E

00
00

0640
0650
0660
0670
0680
0620
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
1080

y
MERGE

MERGE. 1

-

H

LIST

LIST.1

- e e

JSR
AND
CMF
REQ
CMF %'/

ENE MERGE
IS (SUFRESS OUTVEC+1)

INTCHR
¥$7F
¢
MERGE . 1

CR?
SUFRESS OUTFUT?

SEC FOINT TO START OF TEXT
LDA

SEC

MEM.END
COUNT

STA XTXT.FTR
LDA XMEM.END+1
SEC #0

STA XTXT.FTR+1
[0S (GET.CHR INVEC+1)

RTS
-=(LIST ROUTINE)=-

LDY #5

STA BUF-5,Y SAVE THE *L°®

INY INCREMENT BUFFER FOINTER
JSR INTCHR GET NEXT CHARACTER
AND #$7F

STA BUF-SyY AND SAVE IT

CMF #$18 CTRL X7

EEQ FROMFT IF SO ABORT COMMAND
CMF #$D CR?

BNE LIST.1

LDA %0

INY

STA BUF-5yY MARK ENDII OF COMMAND

COUNT SAVE CHARACTER COUNT
*XMEM.END SET UF TEXT FOINTER
XTXT.FTR

XMEM.END+1

XTXT.FTR+1

DEC.FTR

STY
LDA
STA
LDA
STA
JSR
FIX-UP VECTORS

JSR ACCESS
DS (BUF RAM.FTR)
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1090 [0S (DONE SCRA) 10DS- 20 EE 10 1410 JSR DEC.FTR ADJUST TEXT FUINTER

1008- 60 1420 OUT.RTN RTS RETURN FOR NEXT CHARACTER
1082- A9 Al 1430 3
1084- 80 3A A6 1440 3 -=(GET CHARACTER FROM MEMORY)=-
1087- A9 10 1450 3
1089~ 80 3E Ab 1009~ A0 00 1460 GET.CHR LOY 20
100E- Bl 93 1470 LDA (TXT.FTR)»Y
1100 S (RIN INVEC+1) 10DD- FO D4 1480 BEQ DONE.1  END OF TEXT?
10DF- 20 63 A6 1490 JSR OUTVEC  FRINT CHARACTER
108C- A9 7E 10E2- AA 1500 TAX
108E- 8D 61. A6 10E3- 20 EE 10 1510 JSK DEC.PTR ADJUST TEXT FOINTER
1091- AS 88 10E6~ 68 1520 FLA ALLOW LOWER CASE CHARACTERS
1093- BD 62 Ab 10E7~ 68 1530 FLA
10E8- 8A 1540 TXA
1110 0S (DUTFUT OUTVEC+1) 10E9~ €9 0D 1550 CMF #$DI
10EE- 4C 3E 8A 1560 JMF RESXAF
1096~ A9 CI 1570 3
1098- 80 64 Ab 1580 3 -=(SUFFORT ROUTINES)=-—
109B~ A9 10 1590 3
1090~ 8D 65 Ab 10EE- C6 93 1600 DEC.FTR DEC XTXT.FTR DECREMENT TEXT FOINTER
10F0- A5 93 1610 LDA XTXT.FTR
10A0- 60 1120 RTS 10F2~ C% FF 1620 CMF #$FF
1130 10F4- DO 02 1630 ENE DEC.RTS
1140 -=(AFTER LISTINGs COME HERE)=- 10F6~ Cé 94 1640 DEC ¥TXT.FPTR+1
1150 3 10F8- 60 1650 DEC.RTS RTS
10A1- 18 1160 DONE cLC ADJUST FOR THE *OK* 1660
10A2- A5 93 1170 LDA XTXT.FTR 1670
10A4- 69 03 1180 ADC %3 1680 JEN
10A46— 85 93 1190 STA XTXT.FTR
10A8- AS 94 1200 LDA XTXT.FTR+1
10AA- 69 00 1210 ADC #0 LLAREL FILE: [ / = EXTERNAL 1
10AC- 85 94 1220 STA XTXT.FTR+1 /COUNT=006C /MEM,END=0083 /TXT . FTR=0093
1230 5 /RAM.FTR=00FA /BUF=0135 ‘RESS=
10AE- A9 00 1240 LOA 20 FLAG ENDI OF TEXT /CRLF=834D /RIN=8é;E fgggigggsggZA
10E0- A8 1250 TAY /INTCHR=8AS58 /TOUT=8AA0 /ACCESS=BEB6
10B1- 91 93 iggg STA (TXT.PTR)rY /BASIC . WARN=C27E /SCRA=A63A /INVEC=A60
i X . ) /OUTVEC=A663 FPROMFT=1000 MERGE=101A
1330 ; RESTORE TRANSFER VECTORS [IATA=8A58 ADIIRS=A661 MERGE , 1=1031
1290 5 LIST=104E LIST.1=1050 DONE=10A1
1300 DONE.1 DS (TOUT OUTVEC+1) [ONE , 1=10E3 OQUTPUT=10CIH OUT \RTN=1008
GET,CHR=10D9 +PTR= «TS=
10B3- A9 A0 DEC.PTR=10EE DEC.RTS=10F8
10B5- 8D 64 Ab +B 1000720007 20FF 1090 A6 A9 88 8D 62 A6 A9 CIFé
1OEB- A9 8A +VU 10005 10FF 1098 8D 64 A4 A9 10 8D 65 AbsLE
10BA- BD 65 A6 1000 20 4D 83 A9 3A 20 A0 BA,1D 10A0 60 18 AS 93 49 03 85 93,12
1008 20 58 8A 29 7F C9 4C FO,CC 10A8 A5 94 69 00 85 94 A9 00:76
1310 [0S (INTCHR INVEC+1) 1010 3A C9 4D FO 05 C9 45 DOyEF 10E0 AB 91 93 A% AQ 8D 64 A&y22
1018 E7 60 20 58 8A 29 7F C91A9 10E8 A9 8A BI 65 A6 A9 58 8 7R
10EI- A9 58 1020 O FO OE C% 2F DO F3 A9,18 10CO 61 A6 A9 BA BD 42 AL 20,6A
10BF- 8D 61 Ab 1028 94 8D 64 A6 A9 B0 8L 65,64 10C8 4D 83 4C 7E C2 C9 0A FO,89
10C2- A% B8A 1030 A6 38 AD 83 00 ED 4C 00sCE 1000 07 A0 00 91 93 20 EE 10,72
10C4- 8I' 62 A6 1038 85 93 AS 84 E9 00 85 94,0FE 1018 60 A0 00 Bl 93 FO [4 20,94
1040 A9 D9 8D &1 A6 A9 10 BIy6A 10EQ 63 A6 AA 20 EE 10 68 683K
10C7- 20 4D 83 1320 JSK CRLF 1048 62 A6 60 A0 05 99 30 01,41 10E8 8A C% OD 4C 3E 8A Cé 93,08
10CA—- 4C 7E €2 1330 JMF BASIC.WARM 1050 C8 20 58 BA 29 7F 99 30,7C 1OFO AS 93 C9 FF DO 02 Cé& 94534
1340 3 1058 01 C% 18 FO A3 CY On [0s97 10F8 60 AA AA AA AA AA AA AAr3A
1350 -=(SAVE ASCII TEXT IN MEMORY)=- 1060 EF A? 00 C8 99 30 01 8Cs4D 703A
1360 } 1068 4C 00 AS 83 85 93 AS 84,22
10CD- C9 0A 1370 OUTPUT CMP £$A IF CHARACTER A LF? 1070 85 94 20 EE 10 20 86 8E,B8A T FElacste & Whole usber at
10CF- FO 07 1380 BEQ OUT.RTN IF SOs IGNORE 1T 1078 A9 35 8D FA 00 A9 01 8Ds26 Fegesy chasnde tue tnderdgned
1001~ AO 00 1390 LDY #0 1080 FE 00 A9 Al 8D 3A Abé A9s81 rade numbers to the new rade
1003- 91 93 1400 STA (TXT.FTR)»Y 1088 10 80 3E A6 A9 7E 8D 61+14 RENbe T
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TERMINAL CONTROL FATCH ADDENDUM

In the TCF source listing rublished in the Introductory Issue we forgot

to include the RAE-1 pseudo-or +ES (Exransion Set). The default is JEC
(Exransion Clear) so the macro exransions were not listed, The TRIG.START
address should be chanded to $0Fé8 for this version. Here are the missing

m3CTO exransionsd

QDEB—- A9 F35 ODF5- A9 48 QE12- A9 21 0E87~ A9 58 0EPC- A9 21
ODEA- 8D 61 A6 ODF7- 8D C4 00 OE14- 8D 61 Aé QEB9- BD 61 A6 OESE~ 8D 61 Ab
ODED- A% OD OLDFA- A9 OF 0E17- A9 OE 0E8C- A9 8A OEAL- A9 OE

OLEF- 8D 62 A6 ODFC- 8D C5 00 OE19- 8D 42 Aé OEBE- 8D 62 A6 OEA3Z—~ 8D 62 Ab

INFUT LOWER~CASE WITH (OR IN SFITE OF) SUFERMON

By  Gary K. Humrhrew
PSC #2y Box 12203
AF0 San Franciscor CA 96367

The S5YM Technical Notes sackade contazins a short routine which allows
inrFut of lower case characters. I have been using 3 different method
which is even shorter (see rrodram listing). Just rlace these instruc-
tions anwswhere in memory (I have them 2t the entrw to mw video driver)
and change INVEC to roint to them., The return address stored on the
stack will be chanded so that wour inrut routine will return to the
monitor at INRT1l (8A2D)y therebs avoiding the SUPERMON routine which
converts lower-case characters to urrer-case.

1E0A- 648 FLA Full return address (low) from
stack and discardy

1EOE~ A% 2C LA ¥2C Load new return address (low)...

1EOD~- 48 FHA voeand Fush it onto the stack.

1EQE- 4C 58 8A JMF INTCHR Then get character inrut.
NOTE: the Jumr a3t 1EQE can be changed to roint to wour own inrut
routines if different.

SUFERMON EXTENSIONS

Elsewhere in this issue is the rrodram RELOCATE» and in the introductory
issue arreared the rrodram DISASSEMBLE. MON 1.1 currentls has the =zero
rarameter command .R for REGISTER and the zero or one rarameter command
' for DEFOSIT. The listing for RELOCATE shows how to add a8 two raram-—
eter .I! for DISASSEMBLE and 3 three rarameter R for RELOCATE.

If wou have entered DISASSEMELE at 2000 and RELOCATE (including the mon-—
itor ratch) at 2200y wou can ratch the new commands to MON 1.1 by using
the command .G 2200 after everw RESET.

It should be obvious from the listing how other commands can be added and
how the default values entered into system RAM by RESET can be rerlaced
at the same time. The CLC rFrior to the RTS st lime 22BE is to ensure
that no error messade will be rrinted at the return from RELOCATEs and
may be recuired in wour other extensions.

To call DISASSEMBLE entery for examsler 0 2200516, The 2200 is the
start of the rrodram to be disassembleds the 16 will give sou 22 lines
on 8 CRT terminal.
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A FROGRAM TO DISFLAY SYM~-1 LED SEGMENT COLES

By Maurie [ Feu
F.0., Box 257
Lindfieldy NSW 2070
Australis

(Orginally written Nov ‘785 modified and documented bws the editor Nov 779)
This short but eledgant srogram should rrove verw heleful to those SYM-
MERS who wrote in asking for more information on how SUFERMON subroutines
carn be used in their own msrograms, It illustrastes how DISRUF and ROLG

al AL40-A645 are usedy but even more imrortantles it illustrates the use
of TV at A656 and DELAY a3t 835A. The value of TV (=09) at 0203 dives a
reasonable counting rates try varving it. DELAY rermits over-riding the
chosen value of TVUs since everu time any kew on the Hex Kewrad (or on the
terminaly if wou started the rrogram with the terminal) is hits an addi-
tional count is added, If TVU=0 only the kews will rroduce 8 count. The
two left hex digits will count from 00-FF and the right-most digit will
disrlaw the sumbol for which these didits are the segment code,

After wou have this erodram entered and working wou can rerlace the re-
dundant JSR ACCESS at 0223 and the JSRK SCAND at 0244 with NOFs (since
SCAND is included im DELAY) and rractice using RELOCATE and BLOCKMOVE to
save the é butes. The FF at 024F marks the end of the instructions (for
use of RELOCATE). From 0250 to 025F are the sedgment codes for the hex
didits 0 to F,

WV 2009 25F 0230 Fé6 8D 41 A6 A9 00 8D 42,92
0200 20 86 BE A9 09 8D 56 AbréC 0238 A6 8D 43 A4 BD 44 Ab AS:CA
0208 A9 00 85 F3 A9 50 85 F6,01 0240 F3 80 45 Aé 20 06 89 20,04
0210 A9 02 85 F7 D8 AS F3 4AsE2 0248 5A 83 E6 F3 4C 15 02 FFs1C
0218 4A 4A 4A BS F5 AS F3 29,FE 0250 3F 06 SB 4F 66 4D 7D 07,62
0220 OF 85 F4 20 846 8B A4 F5,4D 0258 7F 67 77 7C 39 SE 79 71,BC
0228 E1 Fé6 8D 40 A6 A4 F4 B1,BO 2FBC

SUGGESTED HARIOWARE MODIFICATION
By Georde Wellssy 1620 Victoria Flaces La Verney CA 91750

I have 8 very simrle solution to the rroblem of not havind enough PROM

sockets on board the SYM-1. All sou do is stack the ROM’s one on

tor of the other on one socket and hardwire individual chir-selects with

rull-ur resistors to each of them excert the bottom one. I have done

this with ms two BASIC ROM’s in socket U21 and it works fine. I rlan to

rut the two RAE-1/2 ROM’s into socket U22 and leave U23 available for 3

2716 EFROM, This is what I did:

1. Remove .Jumrer L-13.

2. Add 3.3K resistor from rad 13 to feed-throush rad near rin 16 of
I.Cse ULL (+5V),

3., Remove ROM 02-0020-01 from socket U22 and sering its leads slightly
inward excert for rin 20 (chir select) which should be bent
slightly outward.

4, Flace ROM 02-0020-01 on tor of ROM 02-0019-01 making sure that all
corresronding rins are making contact with each other excert of
course rin 20, Secure with tare if desired,

Ye Hand wrar 3 riece of 30-daude wire around rin 20 of the tor ROM and
bring the other end to the Jumrer between rads 13 and 14,

Eversbody ought to get Blalock’s 4K RAM exransion board, Imagine that--
30K of ROM/RAM on board the SYM., I‘m doing to have to get a new rower

suprlu!
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FAST FOURIER TRANSFORM

Here is a Fast Fourier Transform rrosram for those who reauested it.
The dgrarh drawindg rortion has been omitted because it was terminal

derendent’

son in

Decembers 1978,

RUN

vyou will have to add
closely on the erogram diven by William D. :
*Fast Fourier Transforms on Your Home Comruter," RBYTE Madazines

First a samrle

is based very
Feter-

This srodram
Stanlew and Steven J.

HOUT OWne

runy then the listing!

Number of samrles? 16

The inrut function

is of the form

sin (2 pi P t) + 0.5 cos (4 »i F t)y

where f is

the freauency.

Frecuencu? 3
List inrut function 7 Y
N Real Imag Mag Fhase
0 +500000001 0o +500000001 o
1 570326142 0 +570326142 0
2 2707106782 0 +707106782 0
3 -,0291300428 .0 .0291300428 180
4 ~18 0 1.5 180
S -,0291300383 0 0291300383 180
é 707106781 0 1707106781 0
% 570326143 0 570326143 0
8 1499999997 0 1499999999 0
9 -1,27743292 0 1.27743292 180
100 -37071067273 0 + 707106779 180
11 1736236824 0 736236825 0
12 P 0 5 0
13 736236823 0 2736236823 0
14 -.,707106791 0 + 707106792 180
15 -1.27743292 0 1.27743292 180
16 +500000001 0 +500000001 (o}
Scaling
Comruting the FFT
Reseauencing
LList transform? Y
N Real Imadg Mad Fhase
] 0 0 0
1 0 0 0
2 0 0 0
3 0 ~e S +5 270
4 0 0 0
S 0 0 o
é 25 0 25 0
7 0 0 0o
8 0 0 0
9 0 0 0
10 (ks 0 +25 (]
11 0 0 ]
12 0 0 0
13 0 5 +5 %0
14 (4] 0 0
15 0 0 0
16 0 0 0
Finished

SYiM-PHYSTS  1~0.9

1000
1020
1040
1060
1080
1100
1120
1140
11460
1180
1200
1220
1240
1260
1280
1300
1320
1340
1360
1380
1400
1420
1440
1460
1480
1500
1520
1540
1560
1580
1600
1620
1640
1640
1680
1700
1720
1740
1760
1780
1800
1820
1840
1860
1880
1900
1920
1940
1960
1980
2000
2020
2040
2060
2080
2100
2120
2140
2160
2180
2200
2220

2240

INFUT *Number of samrles? "iNIM=LOG(N)/LDG(2)
DIMXR(N) s XI(N)IFPI=3,1415926535

FRINT:REM DEFINE THE INFUT FUNCTION
PRINT*The ineut function is of the form®
FRINT"sin (2 #i f t) + 0.5 cos (4 Fi f t)»"
FRINT*"where f is the frecuency."!FRINT
INFUT"Frecuercu? "iFIF=2XFXFI/N

FORI=0TON

F1=FXIiXR(I)=SINC(F1)
XR(I)=XR(I)+.5%COS(2%F1)

XI(I)=0INEXT
XR(0)=XR(0)/2+4XR(N) /2 XR(N)=XR(0)

REM END OF FUNCTION DEFINITION

INFUT"List inrut functiom 7 "3A$
IFLEFT$(A%$51)="Y"THENGOSUE1820

FRINT"Scaling"
FORI=OTONIXR(I)=XR(I)/NIXI(I)=XI(I)/NINEXT
=-1:60T01380

W=+1!REM ENTER HERE FOR INVERSE

FRINT*Comruting the FFT*®
I1=N/2312=11V=2%XFI/N

FORJ=1TOM:I3=0:14=I1
FORK=1TOI2:X=INT(I3/1I1):GOSUE2200
IS=YI1ZR=COS(VXIS5) :ZI=WXSIN(VXIS)
FORL=I3TOI4-1:AR=XR(L)AI=XI(L)
BR=ZRXXR(L+I1)-ZI¥XI(L+I1)
BI=ZIXXR(L+I1)+ZR¥XI(L+I1)
XR(L)=AR+EBRtXI(L)=AI+ERI
XR(L+I1)=AR-RRIXI(L+I1)=AI-RI
NEXTL$I3=TI3+2%I11:14=14+42%I1
NEXTRKII1=T1/2312=12%2INEXTJ
XR(N)=XR(0) I XI(N)=XI(0)
FRINT*Resecuencing®
FORK=0TON-1:X=K?!GOSUE2200

IFK<=YTHEN1740

TR=XR(K) ITI=XI(K) IXR(K)=XR(Y) IXI(K)=XI(Y)
XRCY)=TRIXI(Y)=TI

NEXT

INFUT"List transform? *j7A$
IFLEFT$(A%$,1)="Y"THENGOSUE1820

PRINT" Finished®{END

PRINT®
PRINT® —=*§TAB(6)§" —~—="
FORI=0TON:!XR=XR(I)
XI=XI(I)

IFABS (XR) <1E-4THENXR=0
IFABS(XI)<1E-4THENXI=0
XM=8QR(XRT2+XI"2)
IFXM=0THENXP=0:60T02040
IFXM=0THENXF=0:!G0T02100
IFXR=0THENXF=8GN(XI)%90:60T02040
XF=180/FIXATN(XI/ABS(XR))
IFXR<OTHENXF=180-XF

IFXP<OTHENXF=360+XF

XFP=1E-2XINT (1E2%XXF+.5)
FRINTIFTAR(S) s XRiTAR(21)3XI%
FRINTTAB(37) i XM7

IFXM=0THENFRINT:G0T02180

FRINTTAB(S3) i XP

NEXT:RETURN

Y=0IN1=NIFORI=1TOMIN1=N1/2: IFX<N1THEN2240
Y=Y+27(I-1) :X=X-N1

NEXTI{RETURN

FTAR(22) 5"

FTAR(S4) 5"

SYM-PHYSIS
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MISCELLANEOQUS GOOD' THINGS

HARDWARE: If wou are into control arrlicationss or otherwise need to do
lots of rrototsring, the "First Mate" rrovides a3 very denerous working
area immediately above the SYM» effectivelw on-board., From one to three
*Second Mates" bring sidgnals from the three edde connectors on the SYM-1
(without interfering with motherboard connections) to sockets on First
Mate. Write to Richard Tureins MicroMater F.0. Box 50111, Indianarolisy
IN 46256 for information and rrices.

SOFTWARE! One of the best ways to imrrove wour programming abilities is
to study outstanding examrles. One such examrle is the GRAFHICS DRAWING
COMFILER for SYM» by Hall and Moser. While the GIDC has value in and of
itselfy its real value to me was the know-how it rrovided on the design
of comrilerss which translate rrograms writen in high-level languades
into machine landguade code for fast execution. As an examrles after wou
have defined Macros CAR and CLRCAR to draw 2nd erase the imade of an
automobile on the CRT screensy the rrodgram to move the automobile 10
units to the ridght is written in only 7 instructionssy with 2 DO loor:

DEFINE (J 10)

Do <EXIT J)
CLRCAR

CAR

FOSREL (0 1)
END

EXIT

RAE-1 and the GIC then generate the machine landuade code to do the Job.
For additional information and rrices write Carl Moser» Eastern House
Softwarey 3239 Linda [rives Winston Salem» NC 27106,

SPEECH SYNTHESIS: The SF-1 Sreech Sunthesizer Interface ($49 Kits, $69
assembledy including commented source listings) is available to inter-
connect the SYM-1 to the Texas Instruments "Sreak & Srell (TM)" tou
(around $49). The interfasce PC board fits into the § & § in rlace of
the batterw and is driven through the 6522 VIA, One of the rrodgrams
surrlied is a hex didit sreakers to read back rrodrams or datza sou
have entered. Imadgine enterindg datz with .D or .M and detting SYM

to dive wou verbal feedbasck! Much better than the beerer. For more
information contact Dave Kempy East Coast Micro Froductss 1307 Beltran
Courty Odentons MD 21113,

MISCELLANEOUS NOTES

If wou have the first erinting of the MON 1.1 Enhancement Descrirtion
be aware that a3ll addresses in the listing from 84F4 through B8C70 should

be increased by 5. The missing instructions are!l

84F4 FO 03 REQ DEFN
B4F46 20 20 83 JSR 0OUTAM FTYFE "?" IF NG
Cross reference table has correct addresses. (Info from Nick Vrtis,)

The first rrinting of the RAE-1 Reference Manusl has & turodgrarhical
error in reference to memors locations. RAE-1 actuslly resides in memo-
ry locations BOOO-BFFF and EOOO-EFFFs and there is no conflict with EBAS»
which co-exists at CO00-CFFF and DOOO-DFFF. If wou were able to set the
correct Jumrers for BAS wou should be able to fidure out how to do so
for RAE. Since sou will be in the neighborhood answagy wou might want
to rearrande the Jumrers to rermit two BAS chirs to live as chearlu as
one in the same socketsy 3s described elsewhere in this issue.

The new address for the 6502 USER NOTES is! Eric Rehnker 540 S. Ranch
View Circley Art. 61y Anaheims CA 92807, : :
SYM—~FHYSIS 1-21

THE FARITY BIT "FROELEM®

Gary Humrhrew’s rrogram °"Inrut Lower Case + + +" has a3 very subtle bud
which ecan onlw be exterminated bw using the Sunertek rublished ver-
sion. We elected to rublish it "in srite of" the bug because it does
illustrate 2 novel use of the stack and because the bug itself is of
some interest. The rrodram will work for his terminal (Video-Flus)
and many otherss but can cause handurs on terminals which generate
rarity bitss such as for examrley the KSR-35 TTY. 6S4t. Humrhrew is
using TINY BASICs and rrobablw (as do I) uses INTCHR to rermit lower
case inFut. Those with TINY will notice that soon after the JSR to the
inFut link at 06E7sy the accumulator is ANDed with #7F to clear rarits
at OGBE before all the checks for NULs RUBOUT, CRy etc., are made.

When I first used 2KSAy over a uear agor I used INTCHR for its inruts
and it took me mans hours of exrerimenting srread out over several
weeks to find out why 2KSA worked at school with an ASR-33 but not st
home with a KSR-35. Even went to the trouble of bringing the -33

home and the -35 to school. Only when I found that the trouble was
with the terminalsy and not its locations did I write 3 simrle rrodram to
print out the ASCII codes for the inrut characters to find out that
the -35 used 3 rarity bit. The 2KSA does not erase the raritw bit
(but it does not use lower case either) so INCHR is its reguired inrut
roint, Can’t blame Denison for this omissiony since it was not needed
for KIM.

SYM-FATHY

Orne of our overseas subscribers roints out that a3 KTM-2 costs over $700

in his countrys and that it will be a long time before he can afford one.
He does have an oscilloscores howevery and asks for helr in its use., My
recommendation to hims» and to othersy in the same rosition is as follows!

Firsts imrlement the Oscilloscore Outrut Feature as described in Charter
7 of the SYM Reference Manualy and study the listing until wou under-
stand evers line of the prodramsy including the remark following line
0088, If uvou note that the hex keurad has 25 keys whose values are
assidned through softwares wou will see that wou can use it as a ture-
writer kesboard by diving each key two meanings. Dedicate one kew to
shifting or unshifting the followinsg kewstrokess and wou can then enter
48 azlrhanumericss runctuation marksy and some control characters with
the hex keurad. Use a rarer overlay over the rady with the dual names
for each kew written on it. Rerlace the ASCII table in ROM and the
character set table in radge 04 by tables of sour own desidn and write
a rrodgram that will enable wou to use the hex keurad and the score

as a 32 characters one liner terminal., If sou add a third table to
denerate the correct ASCII values for wour keustrokes wou can chande
INVEC and OUTVEC to roint to these new I/0 routines sou have written.
If wou can interface an inexrensive QWERTY kesboard to one of the

PIAs wour inrut will be easiery but the outrut will be the same. The
DISASSEMEBLE rrodram can easily be modified to use the score a3s its
outrut. Hardware is the bid exrense for hobbuistss software costs
only time and patience! Before I got my terminals, I modified a clock
erodram for the SYM (A Digital Clock FProgram for the SYM-1y Chris
Sullivany 9 Galsworthy Flacey Bucklands Beach» Aucklandy New Zealands
in MICRO No. 7» Oct-Nov 1978y pr 45-46) to use the score disrlaw in
Pplace of the LED Disrlayr so I have a feeling for how to do the Job.
Will be harry to corresrond with anvone who needs helry and will rPub-
lish the first successful Score Terminal Prodram submitted. I am
giving Mr. Sullivan’s address as published in MICRO: for the benefit

of 311 of our mans Australia/New Zealand subscribers.
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ALL PRICES GIVEN EELOW ARE NOW OBSOLETE. PLEASg USE FRICES
GIVEN ON THE MOST RECENTLY ISSUED *SHOFFING LIST®.

SHOPFING LIST OF ITEMS AVAILAELE FROM SYM-1 USERS’ GROUF

2K SYMBOLIC ASSEMELER MANUAL (BY ROEERT DENISON)
$10,25 IN US FUNDS-FIRST CLASS FOSTFAID FOR NO. AMERICAN COUNTRIES.
$11.00 IN US FUNDS-AIR MAIL FOSTFAID FOR EUROFEAN COUNTRIES.
$12,00 IN US FUNDS-AIR MAIL POSTFAID FOR ASIA/FACIFIC COUNTRIES.

2K SYMBOLIC ASSEMBLER ON CASSETTE TAFPE
$5.35 IN US FUNDS-FIRST CLASS FOSTFAID FOR NO. AMERICAN COUNTRIES.
$5.75 IN US FUNDS-AIR MAIL FOSTFAID FOR EUROFPEAN COUNTRIES.
$6.75 IN US FUNDS-AIR MAIL POSTPAID FOR ASIA/FACIFIC COUNTRIES,

SYNERTEK TECHNICAL NOTES
$4,10 IN US FUNDS-FIRST CLASS FOSTFAID FOR NO. AMERICAN COUNTRIES.
$4.60 IN US FUNDS-AIR MAIL POSTPAIL FOR EUROFEAN COUNTRIES.
$5.60 IN US FUNDS-AIR MAIL FOSTPAID FOR ASIA/FACIFIC COUNTRIES.

SUPERMON VERSION 2(MON 1.1)
$16.00 IN US FUNDS-FIRST CLASS FOSTPAID FOR NO. AMERICAN COUNTRIES.

$17.00 IN US FUNDS-AIR MAIL FOSTFAID FOR EUROFEAN COUNTRIES.
$18,00 IN US FUNDS-AIR MAIL FPOSTFAID FOR ASIA/FACIFIC COUNTRIES.

RAE-1/2 (THIS IS THE TWO CHIP VERSION BUT BOTH CHIFS MAY BE MOUNTED
IN ONE SOCKET. FULL INSTRUCTIONS SUFFLIED ALONG WITH EXCLU-
SIVE UPDATING SERVICE DESCRIBING ADDITIONAL FEATURES NOT
DESCRIBED IN THE SYNERTEK MANUAL).
$99 IN US FUNDS-AIR MAILED POSTPAID-INSURED ANYWHERE IN THE WORLD.

SCHEMATIC DIAGRAM OF SYM-1
$1.50 IN US FUNDS-AIR MAIL POSTFAID ANYWHERE IN THE WORLD.

We are trulw sorry to have to raise our shirring and handling chardes but
we found we underestimated the cost of the racking materisls and rostade
after we were swamred with orders for the above items. The rrices cuoted
in the Introductory Issue did not take care of the costsy and we simrly
mailed the item and raid for it out of rocket. Some of our Summerss
themselves, realized our error and remitted a3 little more than was

auoted in SYM-PHYSIS. We thank them for beind so thoughtful., We know
our overseas buyers can save mones on the rostadge bw letting us send
items by slow boats but our rolicyg is to send everusthing Air Mail un-
less otherwise recuested.

A sood Source for Cassette Tares is ROB MYERS, 109 FIRE LANEs NORTH CAFE
MAYsy NJ 0B204, His prices are $46.50 US for 10-50 foot Cassettes in soft
rlastic boxes-for hard boxes rlease add 50 cents. 4th, class rosteaid,

We will be teaching a week-end course called "Microrrocessor Fundamentals,®

for the University of California at Davissy Januarg 25-27, 1980. The course
fee is $450,00y and each student will receive a3 SYM-1 rlus some software
goodies. If interesteds rlease contact, University Extensions University
of Californias Davisy DavisyCA 95616,
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