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SYM-PHYSIS is a bimonthly Publication of the SYM User s ' Group, p, o. 
Box 315• Chi c o, CA, 95927, SYM- PHYS IS and the SYM Use rs' Group ISUGI 
are in no waw associated .with Swnertek Swstems CorPora tio n ISSC), and 
SSC . has no re s Ponsibilitw for the contents of SYM-PHYSIS. SYM is a 
res1stered trademark of SSC. SYM - PHYSIS, from the Gr eek• means the 
state of srowins tosether. to make grow. to brins f o r th. 

We welcome for Publication all articles deal4 ng with any aspect of the 
SYM-1, and its very close relatives, Authors retain all commercial 
copyrights. Portions of SYM-PHYSIS maw be reproduced bw clubs and ed
ucational institutions, and adaptations of Prosrams fcir other comPuters 
maw be freelw Published, with full credit given and comPlimentarw copies 
Provided to SYM-PHYSIS and the orisinal author(s), Please include a 
self-addressed stamPed envelope with all correspondence . 

Editor/Publisher: 
Business/Circulation: 

SUBSCRIPTION RATES: 

H. R. •Lux • Luxenber~ 
Jean Lu :<enberg 

USA/Canada $9,00 for a volume Qf . 6 issues; overseas $12.50. Make checks 
Pawable in US dollars to 'SYM Users ' . Group,• p, o. Bo x 315• Chico. 
CA 95927• Te l ePhone 19161 895-8751 , 

CoPie~ of the Introductory I ssue. while thew last, are available for 
$1,50 Postpa i d anwwhere in the world. 
EDITOR'S NOTES! 

We were auite unPrePared for the deluge of subscriPtions. articles for 
Pub)..'jcation1 . and Purchase orders which began arriving wi thin a few daws 
of the aailins of the Introductory Issue. We were esPeciallw surprised 
at the larse nuaber of overseas subscribers. since we had not realized 
so aanY SYM-ls had been sold abroad . 

We wish to thank Swnertek Swsteas Corporation for their help a nd coop
eration in setting the SYM-1 Users ' Group and SYM- PHYSIS goi ng, bw the 
Printins and mailing of the Introductorw Issue• and we hope that the 
SYM-biotic relationhiP between SSC and SUG continues , 

We did expect many ouestions about features of the SYM- 1 ha rdware a nd 
firaware and many auestions besinnins with 'How do I , ,•, so we 
were not too surprised by these, Where the answers were easy, we wrote 
immediately, Where the auestions were not so ea s w to a n s wer• we are 
still 'resea r ching,• and we will answer as soon as Possi ble. Manw of 
Your auestions about the feature s of SUPERMON a r e ans wered in the P ro 
srams and ar t icles in this issue. 

This issue and the Introductory Issue both emPhas ize Utilitw Prosrams . 
We feel that having programs s uch as RELOCATE, DISASSEMBLE• FIND, RE
NUMBER, MERGE, etc., on call• make Prog ramming a less f rustrating task , 
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t'. 
Now that the most imPortant utility Prosrams are available• future issues· 
will concentrate on aPPlications. 

One of our colleagues. Tom Gettys, Lecturer in Mathematics at California 
State University, Chico• and I a re Just beginning to interface dual 
mini-disks to our swstems . RAE has built in linkages for disk <these are 
not described in the manual>• BASIC links for SAVE a nd LOAD are in page 
zero• and can be trapped to transfer to disks, and HON can have .S3 and 
.L3 added for disk transfers. We a re also 'P~EKins• around in BASIC so 
that we can use its subroutines for our own Purposes. We will keep YOU 
Posted on our Progress in these a reas. 

' 

We have been asked bw manw subscribers for our recommendations on how •-v c 

to imPlement the e xpansion capabilities of the SYM-1, i .e., what sort 
of motherboard should thew buw? Believe it or not. we have no recom
mendations to make. Our swstem is laid out flat on a 2ft x 2f t board, 
whi c h sits on a work table. The various add-on boards lie flat on the 
SUPPorting board, We have a 16K memory board designed for the Motorola 
EXORCISOR Buss cabled to the e xpansion Port, and will be adding a dis k 
controller designed for the KIM-4 Buss in parallel to the e x pansion Port. 
Various D/A boards and PrototYPing sockets are cabled to the aPPlications 
connectors. The swstem does get dusty but it is working. If we had a nw 
recommendation at all to make, it would be for wou to decide for wourself 
which wou would like the best , Note that while Commodore is 'suPPortins' 
the KIM-4 Buss, the other two SUPPliers of the 65XX familY • Swnertek and 
Roc kwell International• are supporting the EXORCISOR Buss; this will 
mean increased commonality between 65XX and 68XX systems. 

We are tabulating the data pn the s ubscriPtion blanks wou sent in to 
.determine what t he tYPical SYM sws tem looks like• and there is no such 
thing, There is no such Person as a twPical SYM user either, We do feel, 
however, that Perhaps half of the material in each issue wi ll be of value 
to each user or swstem. no matter what his <there are no hers!) back
sround or swstem capabilities. We certainly hope so. 

There were more articles submitted then we had room for, and this will 
continue to be the case, since the maJoritw of subscribers voted for 
commented source code• rather than the space-saving obJect code dumps, 
We had some e xcellent tutorial articles on the kewboard/disPl a w inter
face, Power-on reset, cassette Problems• etc, There were some great 
Prosrams which it hurt us to leave out. If the authors sive Permission. 
we will Publish the titles and descriptions of these items• and offer 
them for sale by the half-ounce <2 pages Plus enveloPe Per half-ounce), 
Not being facetious here, overseas airmail is $0,31 Per half-ounce! 

COMING ATTRACTIONS: 

In Issue No 2 we will Creallwl set around to sraPhics and ~usic• with 
both hardware and software considerations (e,g,, D/A converters), and 
lots of references. We will include oscilloscope and terainal sraPhics 
and include a Prosram by Carl Moser (part BASIC/Part 65021 which shows 
how to map the CRT terminal aeaorw into a Portion of the SYM memory to 
Provide for more interactive caPabilitw. Also a nuaber of very short, 
but sweet, utilities will be Published. 

SPECIAL NOTICE RE RAE - 1/2 

The two chiP version of RAE-1/2 i s now available through the SYM Users' 
Group, If wou have been worried about not having enoush ROM sockets on 
the SYM to hold both BAS-1 and the two chi~ version of RAE-1/2r see the 
article bY George Wells• on page 18 of this issue, for how to aake the 
sockets do double dut~. The addition of RAE to BAS and SUPERMON makes 
SYM-1 the aost Powerful and versatile sin9le board coaPuter available 
today, We wou l d not have even considered Publishing SYM-PHYSIS without 
the use of RAE as a word processor. Ordering inforaation on back page. 
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ASSEMBLY LANGUAGE PROGRAMMING 

The followins ParasraPhsr writt e n bY Tom GettYsr extracted from the RAE-1 
Reference Manual ' exPress beautifully the advantases of switchins over 
fro m 'hand-assembly ' to the use of a sy mb olic asse mbl er as early as is 
financially practical, that i~' as s oon as ~ou can g et a termin a l: 

An assembler is a ProSram whi c h allows the user to 
compose and enter programs at the ma c hine la n sua~e 
level in a fo rm that is much more convenient thar1 
actual machine code. The assembl er acce Pt s mnem
onic names for individual instructions, allows s y m
boli c names to be assiSned to men1orw locatior1s and 
data, Pr ovi des for address arithmetic in term s of 
symbolic names , and certain other features, depe nd
ins on the sophistication of the assembler in Ques 
tion. 

It is commonly thousht that the Primary feature of
fe red bY an assembler is t hat of writ ins machine in
structions in a more conveni ent form. However, this 
is only one aspect of the advantase of an assemb ler• 
and Perhaps not even the most sisnificant. The use 
of symbolic names to . represent numbers makes va ri 
ables of what most likely wou ld have been considered 
constants. The ver~ Presence of s~mbols bestows a 
s ener a litY and flexibil ity to a Prosram wh ich other 
wi s e misht have seemed Guite risid. This encourases 
the Prosrammer to abstract the i mmediate Problem and 
Perhaps develop a more adaptable Prosram. Also. 
since the actual calculat ion or assisnment of a val 
ue to a symbol can be deferred. the development of 
losicallY separa te modules can Proceed freely. Pro 
Srams so orsanized become much more readable and 
manaseable• both in their maintenance and amenabil
ity to revision. 

The least e xpensive, smallest, 65 02 symbolic assembler/editor I know of is 
Robert Denison 's 2K Symbolic Assembler 12KSA); one of the best ones I know 
of is SYnertek ' s RAE -1, in ROM. If YOU have only the on-board 4K of RAM, 
consider the 2KSA. If YOU have also an extra BK at 2000-3FFFr and don't 
mind cassette loadinsr consider Carl Moser's Macro-Assembler/Text Editor 
IASSM/TED> for the SYM-1. The 2KSA is ideal for minimal systemsr ASSM/TED 
and ;..J.! AE;T;l : ~an also be used in w·ord processins systems. 

As YOU Probably have discovered by . this time, there is r1 0 •standard• 
6502 assembly iansuase syntax. Bob TriPPr in an editorial in MICROr 
No. 2 (Dec 77-Jan 78), saidr land I Guote!) • MOS TechnoloSY synta x 
is so horrible.' Hal Chamberlin, in MICROr No. 4 IAPril-MaY 1978) took 
a ver~ stronSlY oPPosins viewpoint. In any event, the controversy centers 
on whether the addressins mode should be indicated in the opcode f i eld or 
in the oPera nd field. I have .used bothr and have no strong Preference. 
For t he benefit of newcomers to assembly lansuase Prosrammins a conversion 
table is Provided belowr with notes describins minor variations in synta x 
with i n the two maJor schools of thousht. 

Also shown below is an example of the use of 2KSA for a simPle Prosram. 
The full Power of a symbolic assembler is aPParent, howeverr onl~ when it 
becomes necessary to modify the Prosram to incorporate new featuresr such 
as' in the e x ample Siven' to relocate and to i nclude JSR BEEP. 
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EXAMPLE OF USE OF 2KSA 

SSC Technica l Note t49, December 1978 , (pases 12 and 13 of 'Technical 
Notes') Presents a Rotati ns DisPlaY prosram in MOS TechnoloSY assembly 
form. Presented here i s the same Prosram in 2KSA with the followins 
modifications! 

11 Since 2KSA occupies 0200-09FF th e prosram is as s embled at the 
2KSA default l ocation ocao , rather than at 0200. The ProSram is named 
'DSPLY' • 

21 Since 2KSA does not Permit a b so lute addressi ns within a moduler 
the final JMP is replaced with CLV/BVC Cother method s for forcins an 
unconditional branch may be substituted>. 

31 FILE has been moved to ODDO and COUNT has been moved to 0060 
to avoid conflict with 2KSA and its Pase ze ro variable s I0000-005Bl. 

41 FILE IODOO-OD061 contains the sesment codes for 'HELLO 

Followins -ASSEM to a s sembler -PRINT OOT031 to Print the obJect/source 
code summary, and -SYM •• to Print the orisin loca tion and symbol table, 
SUPERMON was called with $, <For the Pur pose of this example, the ESC 
code 1B at 0776 was replaced with the $ code 2 4 to Provide a Printable 
character.I The Prosram at 0100 lend in s with BRKI is a Patch to trans
fer s elected Pointers from Pase zero to unused memory in Pase OB. The 
source code, symbol table , and Pointers were then dumped to cassete. 

The second Printout shows the method used to ree r1ter , relocate, modify, 
and store the obJect code f or a previously saved source code. The Patch 
at 0100 <same a s the one mentioned ab ove) a nd the method for relocation of 
the or i Sin can be written in a more ele~ant form. The form ~iven here is 
the KIM version aPPeari ns in the first update to the 2KSA. After the 
obJect code is s toredr exit is made with $ lor ESCI to the monitorr the 
data for FILE is entered at ODQQ, and the Prosram is run lsuccessfullYI 
at DEDO. There was no reGuirement to use either -PRINT o~ -SYM •• r but 
these were entered to sh ow the new oris inr an added entry to the sym-
bol ta b les, and the correc ted obJect code. Source c ode can be saved on 
tape only Prior to -STOREr since -STORE erases al l local l a bels. 

The addresses, -OCQQ, etc ., Provided as PromPts bY 2KS A are for the 
source code storase area. In the obJect/source code Printout, the first 
six columns are the obJect code, and the last two columns a re the obJect 
code addresses relative to the oriSin. The remainins co lumns are the 
source code. The 01 and 06 followins DISBUF are additive offsets to 
DISBUF; i.e.r DISBUF+l a nd DISBUF+6 are beins specified. 

In the Printout below entries made by the user are enclosed within 
•frames•; items outside the frames are 2KSA-senerated Prompts and outputs. 

One of the interestins feat ures of 2KSA is that, due to the method of 
encodins the source code for storase and Processing, the source code and 
the obJect code are e xactl y the same lensth, and correspond byte-by-byte. 

This examPle does not s how error messases (since no errors were made!) or 
the full editins capability Provided by -INSRT to insert, delete, cor
rect, replacer or append lines, dePendins on the line number syntax 
entered. 
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IN I TI AL ENTRY OF PROGR AM FROM KEY BOAR D 

,, .ASSGN FIL E ODOO 
"ASSG N DIS BU F A6 40 
'l' ASSGN SC ANDS 8906 
?ASSG N CO UNT 0060 
'cASS GN ACCESS 8B86 
·•ASSGN 
'l' . BEGIN (I SF'LY 
-- ocoo JSR ACCESS 
- OC03 LD Yt 06 
- OC05 ONE LDAY F ILE 
- OC0 8 STAY DI SBUF 
- OCO B DEY 
-- oc oc BF' L ONE 
-- OC OE CYC LE LDAt FF 
- OC l O STA Z COU NT 
- OC 1 2 TW O J SR SCANDS 
- OC 15 DE CZ COUNT 
- OC17 BNE TWO 
- OC19 LDA DI SBUF 
- OClC PHA 
- OClD LDYt 0 0 
- OC lF THREE LDA Y DISBUF 
- OC 2 2 STAY DI SBUF 
- OC2 5 INY 
- OC2 6 CPYt 06 
- OC28 BNE THREE 
- OC 2 A PLA 
- OC2B STA DI S BUF 
- OC2E CLV 
- OC2 F BVC CYCLE 
- OC31 ASS EM 
-- OC31 PRINT OO T031 
20868B DSPLY JSR ACCESS 00 
i:ioo6 LDYt 06 03 
B9000[1 ONE LDAY F I LE 05 
994 0A6 STAY DI SBUF 08 
88 DEY OB 
:LOF7 BPL ONE oc 
A9FF CYCLE LDAt FF OE 
B560 STAZ COUNT 10 
200689 TWO JSR SC AND S 12 
C660 DECZ COUNT 15 
DOF9 BNE TW O 17 
AD4 0A6 LDA DIS BUF 19 
48 PHA 1C 
AOOO LDYt 00 1D 
B941 A6 THRE E LDA Y DI S BUF 01 1 F 
994 0A6 STA Y DIS BUF 22 
c s INY 25 
C006 CPY* 06 26 
DOF 5 BNE TH RE E 2S 
6 S PLA 2A 
8 [14 6A6 STA DIS BUF 06 2 B 
BS CLV 2 E 
:')ODD 
-- OC3 ~- S YM , , 

BVC CYC LE 2 F 

0 1 

06 

ocso •• 
THREE OC1F 
TWO OC1 2 
CYCLE OCOE 
ONE OC05 
DSPLY OCOO 
ACCESS 8 B86 
CO UNT 0060 
SCANDS 8906 
DISBUF A640 
FI LE ODOO 
-- INSRT 0965 
--PR I NT 090D 
--STORE 07A 6 
--SYM, , 071F 
- ASSEM 0 6EB 
-LOCAL 0665 
-~ R E DEF 06 72 
!'BEGIN 0610 
''ASSGN 062E 
- OC31E) 
0 ?A, O 

G 0 100 

0 11 0 . 0 
.s2 01, oAoo, 

5 ' ' 0 1 , OAO.O, OC7F 
.S2 Ol , OAOO , OC7F 

RE -ENTRY OF SO UR CE CODE FROM TAPE 

• jG 05B8 I 
,, [LJ 
077A • O 

L2 01 
, G 0100 

0~ 10 . 0 
• 004 0 1 
0040, s o foOl 
0041 , oc,~ 
0~42 r A5 r 
• · o5 ri 6 I 
" OC3 1 -LOCAL 
-LOCAL 
- OC31 1-INSRT 
-· OCl "' 
- OC15 -ASSEM 
- OC34 I-PRINT 
20868B DSPLY 
A006 
B9000D ON E 
9940A6 
88 
10F7 
A9FF CYCLE 
B560 
207289 

BEEP S972 

12 
JSR BEEP 

OOT034 
JSR ACC ESS 00 
LDYt 06 0 3 
LD AY F IL E 05 
STAY DISBUF OS 
DEY OB 
BPL ONE oc 
LDAt FF OE 
STAZ CO UNT l.O 
JSR BEEP 12 
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2006S9 TWO 
C660 

JSR 
DECZ 

SCANDS 15 
CO UNT lS 

DSP LY ocoo 
ACCESS 8 B86 

DO F9 
AD 4 0A6 
48 
AOOO 

BNE 
LDA 
PHA 
LDYi 

TWO 
DI SBUF 

00 

l A COUNT 0 060 
lC SCANDS 8906 
1F DISBUF A640 
20 F ILE ODOO 

B94:LA6 TH REE 
'1940A6 

LDAY 
STAY 

DI SBUF 0 1 
DISBUF 

22 - INSRT 096 5 
25 ·-PRINT 090D 

cs INY 28 --STORE 07A6 
C006 CPH 06 29 07 1F 
DOF5 BNE TH REE 2B 06EB 
68 PLA 2 D 0 6 6 5 
BD46A6 STA DI SBUF 06 2E 0672 

CLV 31 0610 BS 
50DA 
-- OC34t SY M •• 
OEOO •• 

BVC CYCLE 32 

'? 
BEEP 8972 
THREE OC22 
TWO 
CYCLE 
ON E 

OC15 
OCOE 
OC05 

1. 
2 . 
3. 
4 . 
e .... 
6 . 
7. 
8. 
9 . 

10 . 
11. 
12 . 
13. 

79 38 38 3F 00 00 

ADDRESSING MODE SY NTA X COMPARISION S 

MODE 

Abs o lut e 
lm Plied 
Rel at ive 
Immed i ate 
Zero Page 
Acc umulator 
Abs olute Inde>:ed x 
Abso l ute Inde:<ed y 

Zero Page Inde:·:ed 
Zero Page Inde:<ed 
Indi rect 
Inde :< ed x Indirect 
Indirect Inde:·:ed y 

x 
y 

2 KSA 

* z 
A 
x 
y 
zx 
ZY 
I 
IX 
IY 

RAE - 1 

*- -· 
*-
A 
--· . x __ ,y 

*-- • X 
*-- •Y 
( __ ) 
( __ ,x> 
( __ ) , y 

No te 1: In 2KSA the add r e ss ing mo de information i s 
in the o pcode fie l d. In RAE - 1 it i s in the operand 
field • 

No te 2: In MOS Techno.log., / S.,stem 65 · s"ntax the '*' 
to denote zero page addressing is not used. Other
wise ident i cal with RAE- 1 . 

NOTE 31 In MICRO maga z ine s "ntax IM is used for 
immed i a te mode instead o f '*'• Otherwise iden
tical with 2KSA. 

Miscellaneous Notes on 2KSA: 2KSA is self- formattins, i.e., entr" of 
a s ingle s p ace tabs to the nex t field. The first line Printed after 
the -SYM • • c o mmand is the module's orisin address followed b" '••'• 
The cold start is at 05B8r the warm start i s at 05D6, A •ore eleSant 
wa" to relocate the origin is to rePlace the '1' <3F> at locations 
0681 and 09DO with •-• <2D>, thero use -REDEF before -STORE. The Patch 
at 0100 can then be modified to Ju~P to the war• start <4C D6 05), 
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RELOCATE FOR THE SYM-1 

If wou are limited to hand ' assemblY• or even if wou are not, the Prosram 
RELOCATE, adapted from Jim Butterfield ' s Prosram in the First Book of 
KIM, can be verw useful. Since the Published Prosram is well c ommented• 
comments have been omitted from this version. Be careful with RELOCATE; 
a taPe backup of the ori~inal pro~ram i s advis able. Here are the rules 
for RELOCATE: 

1. 

.... ... ,, ..... 
'~· 

Prosrams to be relocated s hould ha ve an FF inserted a fter 
the last e xecutable instruc tion a nd before anw tables • 
RELOCATE will modify onlw in s tructions between the start 
address and the ff, but assumes anw addresses referring to 
tables and Prosrams beyond the FF and UP to the Pase limit 
are to be modified. 

. ~ ... . _ .. : .... 
I•''\,~ ' ; 

~. t:;"l;I , • 
I fl*'"'" '("' • ~· 

I • ' 

3. 

4. 

.. : ··- )\ t 
5. 

RELOCATE will take care of all relative addresse s but will 
sive no warning if wou have 'spread' the Prosram too far. 
RELOCATE will take care of all absolute addresses if thew 
are not below the start of the Prosram or above the Pase 
limit Cset bw default to 80), 
RELOCATE will NOT handle vectors or addresses in tables. 

,, 

,. 

11 

I ,'1 
J . "' ; , . 

... 
I 

't " , 

The 

These must be handled 'manually,• 
6. After usins RELOCATE use ,B with three Parameters to do the 

actual moving. 
7, Sometimes, but not alwawsr wou can use .B before .R, for 

example• when down-movins but not when up-moving an entire 
Program. This is because when YOU block move an entire 
prosram UP before usins RELOCATE all absolute addresses 
within the Prosram are now below the start of the Prosram• 
and will not be modified, 

Parameters have the following meanings! 
Pl is the sis:ned •adJust~ent,• e . g., 

0004 UP 04 bwtes 

P2 
P3 

FFFC down 04 bwtes 
0200 UP 02 pases 
FEOO down 02 Pases 

is the Prosram starting 
the start address of 
will eaual P2 if the 
will be Sreater than 

is 
It 
It 
or closed. 

address. 
the block to be moved. 
entire Progra~ is to be moved. 
P2 if a •gap' is to be opened 

Two examples of the use of RELOCATE are siven following the listing, 

MORE SUPERMON EXTENSIONS 

Elsewhere in this issue are examples -0f how to add new commands of 
'recosnized' swntax to the monitor, Several of wou have asked about the 
new unreco~nized sYntax vector in MON 1.1. Here are so~e hints on its 
use. Suppose wou wish to include 'named' tape saves and loads to the 
monitor, e.g,, S2 BLACKJACK,0200107351 or l2 BLACKJACK, This would be 
auite elegant• no? This is easilw done bw Pointing URSVEC to sub
routines to do the Job. Perhaps we ' ll Publish the solution ne x t issue. 
Note that URSVEC is called whenever either a delimiter other than a 
comma is used, or more than t~ree Parameters are entered, or a non-
hex character is entered. It misht be simPler to use a special sym-
bol before the file name. like Z or •• since the B in BLACKJACK is 
a bex character, and would have been 'lost' before the unrecosnized s~n
tax was •recosnized.• While we used .D and .R with non-recosnized 
numbers of Parameters for our DISASSEMBLE and RELOCATE prosrams1 if 
there had been a conflict in numbers of Parameters. we could have used 
other letters. or the unimPlemented user functions. UO throush u7, 
which are more easilw called from the he x kewPad. 
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MERGE AND DELETE FOR SYM BASIC 

The Purpose of this routine is to Provide a machine lansuase means for 
mersinS two BASIC Prosrams on the SYM-1. As a side benefit• selective 
deletion Cactuallw selective retention) is also Possible. 

The merse is accomPli s hed in 2 stePs. First, the current pro~ram is 
saved in ASCII format at the toP of the memorw allocated to BASIC, 
This is acc omplished bw chansins the outPut vector so that the ASCII 
outPut stream i s traPPed and sent to hish memorw instead of to the ter
minal bw the LIST commandr usins anw of the available line number op
tions. A new BASIC Prosram maw be entered bw usins the NEW command and 
entering the Prosram from the terminal• or a Previously SAVEd Prosram 
maw be LOADed. When wou are ready to MERGE in the Previouslw saved 
Prosram• the inPut vector is altered so that the ASCII input stream is 
obtained from hiSh memorw instead of the kewboard, 

The instructions for use are simPle! 
The Prompt s ~mbol •:• will be Printed. 
mands; LIST1 MERGE and E, 

Call MERGE via the USR command. 
There are onlw three valid com-

LIST 

MERGE 

E 

causes the current Prosram to be saved in hish memory, If a 
ranse is specified Ce.s,, LIST 100-10000) onlw those lines 
within that ranse will be transferred. 

Cor anw word besinnins with Ml causes the code saved in hiSh 
memory to be retrieved. If MERGE is terminated with a slash 
(/), instead of a carriase return• terminal echo will be sup
pressed during the transfer. 

e x its to BASIC, 

To delete a block of lines• use the LIST command and specify the lines 
to be kept, Now twPe NEW to clear awaw the current Prosram• and then 
enter MERGE asain and use the MERGE command. 

This Prosram maw be interfaced with the BASIC Terminal Control Patch 
Siven in the last issue of SYM-PHYSIS bw simPlY chansins the address 
INTCHR in the macro at line 1310 to the address of GET.CHR in the Ter
minal Control Patch. If wou are usins the Terminal Control Patch You 
maw also wish to modify it to allow wou to call MERGE with some special 
character• as for example. CTRL M• instead of with USR. 

THE USR FUNCTION IN BASIC 

The first time You call the MERGE function, described elsewhere in this 
issuer You must call it as X = USRC409610I or X = USRC&'lOOO',O), All 
future calls maw be of the simPler form X = USRCO>• since anw time wou 
call USR with Just one parameter. the location of the Previous call is 
assumed. This makes it much easier to use. Note that wou must Pass at 
least one Parameter• even when not needed• so that the A and Y resisters 
are not Preserved, If wou wish USR to return a value to the callins 
variable wour subroutine must load A with the hish bwte and Y with the 
low bwte. and return1 not with RTS• but with JMP to SD14C. USR in SYM 
BASIC is verw versatile in allowing the passing of multiple Parametersi 
not too manw similar BASICs allow this feature. 

NEW PUBLICATION: Add to your list of Periodicals 'COMPUTE. The Journal 
for Prosressive Computing,• This is the successor to the PET Gazette, 
and now covers all 6502 swstems. Six issue subscription $9,00 US and 
Canadar $22.50 Europe Air Mail• elsewhere inauire for rates. Contact 
Bob Lock• Small Swstems Services• Inc,, P.O. Box 5119, Greensboro• 

NC 27403, ALL PRICES OBSOLETE SYM-PHYSIS 1-8 



>ASSEMBLE LI ST 

:~203-

~~200- 20 
A9 
BD 
BD 

B6 BB 
16 
6D A6 
6A A6 

2205-
2208-
220B- A9 22 
220[1- BD 6E A6 
;!210- BD 6B A6 
2213- 4C 03 80 

~~216- C9 52 
221B- DO 04 
221A- EO 03 
221C- FO OA 
:'21E- C9 44 
2220- DO 04 
2222- EO 02 
2224- FO 05 

2226- 38 
2227- 60 

2228- 4C 61 22 
;!22B- AD 4A A6 

0010 
0020 
903 0 
004() 
0050 
0060 
0070 
0080 
0090 
0100 
()11() 
0120 
0130 

',. 

0140 URCVEC 
0150 URSVEC 
0160 WARM 
0170 ACCESS 
0180 P3L 
0190 P2L 
0200 PlL 
0210 P2SCR 
0220 PAGLIM 
0230 POINT 
0240 ALOC 
0250 LIMIT 

MONITOR PATCH FOR THE SYM- 1 
FOR 'RE LOCATE' AND ' DI SASS EMBLE' 

'RELOCATE' FOR THE SY M-1 

Pl IS THE 'ADJU ST MENT ' 
P2 IS THE START OF PROGRAM 
P3 IS THE LOWER BOUND FOR ADJUSTMENT 
$8000 IS THE DEFAULT UPP ER BOUND 

.BA S2200 

.os 

0260 DISASSEM2 

,[IE SA66C 
.DE $A669 
.DE SB003 
,[IE $8B86 
.DE SA64 A 
.DE $A64C 
, DE SA64E 
.DE $829C 
,[IE $BO 
.DE SFE 
,[IE $F3 
.DE $F4 
.DE $2000 

0270 
0280 
0290 
0300 
0310 
0320 
0330 
0340 PATCH 
0350 
0360 
0370 
03BO 
0390 
0400 
0410 
04 2 () 
0430 
0440 
0450 
0460 
0470 
04BO 
049() 
0500 

RELOCATE 

0510 DISASSEM 
0520 
0530 
0540 
0550 
0560 ERROR 

PATCH NEW COMMANDS HERE 
This would be the Plac e t o include anw 
changes wou wish to make to the other 
default Pa rametersr for exa mple the USR 
JUMPSr inte r rupt vectors r etc. 

JSR ACCESS 
LDA tLrRELOCATE 
STA UR CVECtl 
STA URSVE C+l 
LDA tHrRELOCATE 
STA URCVECt 2 
STA URSVECt2 
JMP WARM 

DEFINE RELO CA TE AS ,R XXXX rYYY Yr ZZZZ 
DEFINE DISASSEMBLE AS ,[I XXXX rYY 

CMP t 'R 
BN E DISASSEM 
CPX t03 
BECl RELOCATE! 
CMP i ' D 
BNE ERROR 
CPX t02 
BEO DISASSEM1 

PLA CE ANY OTHER NEW COMMANDS HERE 
SEC 
RT S 057 0 

05BO 
0590 
0600 

PLACE JUMPS TO COM MAND SU BS HERE 
RELOCATE1 JMP RELO CATE 2 
DISASS EMl LDA P3L 

SY M-P HYS I S 1-.9 

222E- 85 F2 
:!230- AD 4C A6 
223 3 ·- 85 FO 
2235- AD 4D A6 
223B- 85 Fl 
;!23A- 4C 00 20 

226 1- 20 9C B2 

2264- [18 
2265- AO 00 
2267 - Bl FE 
2269- AB 
226A- A2 07 
::!26C- 98 
226D- 3D E9 22 
2270- 5D FO 22 
2273- FO 03 
:'275- CA 
2276- DO F4 
2278- BC FB 22 
227B- 30 OD 
227D- FO 24 
227F- E6 FE 
2281 - DO 02 
2283- E6 FF 
2285- 88 
2286- DO F7 
2288- FO DA 
22BA- CB 
22BB- 10 02 
228D- lB 
228E- 60 
228F- CB 
2290- Bl FE 
2292- AA 
229 3- CB 
2294- Bl FE 
2296- 20 CF 22 
2299- 9 1 FE 
229B- 88 
229C- BA 
229D- 91 FE 
229F- AO 03 
:<2A1- 10 DC 
22A3- CB 
2 2A4- A6 FE 
22A6- AS FF 
::!2A8 - 20 CF 22 
22AB - 86 F3 
22AD- A2 FF 
22AF- Bl FE 
22B1- 18 

06 10 STA UF2 
0620 LDA P2L 
0630 STA •SFO 
0640 LDA P2Lt1 
0650 STA *SF1 
0660 JM P DI SASSEM2 
0670 i!Leave room for future expansion herel 
0680 .BA $ 22 61 
0690 i' RELOCATE' ITSELF BEGIN S HERE 
0700 iBUT MAY BE MOVED ELSEWHERE 
0710 
0720 RELOCATE 2 J SR P2SCR MOVE P2 TD FErFF 
0 730 
07 40 ilFrom here on the Progra m is almost 
0750 iidentical with the Publi s hed version 
0760 iexcePt for ad dresse s a nd e xi t Pointr 
0 77 0 iand the correction of a wrong label> 
07 BO 
0790 START 
0800 
0810 
OB20 
0830 
OB40 LOOP 
0850 
OB60 
0870 
OBBO 
OB90 
0900 FOUND 
0910 
0920 
0930 SKIP 
09 40 
0950 
0960 INEX 
0970 
0980 
0990 TRIP 
1000 
1010 
1020 
1030 CONTINUE 
10 40 
1050 
1060 
107 0 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 BRAN 
1160 
1170 
11BO 
1190 
1200 
1210 

CLD 
LDY t .00 
LDA <POINT I ,y 
TAY 
LDX t0 7 
TYA 
AND TABl-lr X 
EOR TAB2-1rX 
BEQ FOUND 
DEX 
BNE LOOP 
LDY TAB3rX 
BMI TRIP 
BEQ BRAN 
INC *POINT 
BNE INEX 
INC *POINT+l 
DEY 
BNE SKIP 
BEQ START 
INY 
BPL CONTINUE 
CLC 
RTS 
INY 
LDA <POINT I rY 
TAX 
INY 
LDA (f'OINTI ,y 
JSR ADJUST 
STA IPOINTI ,y 
DEY 
TXA 
STA I POINT I ,y 
LDY t03 
BPL SKIP 
INY 
LD X *POINT 
LDA *POINT+l 
JSR ADJUST 
STX *ALDC 
LDX OFF 

·' 

1220 
LDA ( POINTI 'Y 
CLC 
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":-.~".... 

::!2B2- 6 9 02 
22 B4 - 30 01 
22B6- EB 
22B7- B6 F4 
22B9- 1B 
2 2BA- 65 FE 
:12BC- AA 
2 2BD- A5 F4 
22B F- 65 FF 
:!2 C1- 20 CF 22 
2 2C4- CA 
:!2C5- CA 
~:!2C6- BA 
22C7- 3B 
::!2C8- E5 F3 
22CA- 91 FE 
nee- CB 
22CD- 10 BO 
22CF- C9 80 
22D1- BO 15 
:12D3- CD 4B A6 
22D6- DO 03 
22D8- EC 4A A6 
22DB- 90 OB 
22DD- 4B 
22DE- BA 
22DF- lB 
22EO- 6D 4E A6 
:!2E3- AA 
22E4- 68 
22E5- 6D 4F A6 
:12E8- 60 
22E9- FF 
22EA- OC 1F OD 
22ED- 87 lF FF 
22FO- 03 
22Fl- OC 19 OB 
22F4- 00 10 20 
22F7- 03 
22FB- 02 FF FF 
22FB- 01 01 00 
22FE - FF FE 

LABEL FILE! [ I 

/ URCVEC=A66C 
/ ACCESS=8B86 
/ P1L=A64E 
/ POINT=OOFE 
/DISASSEM2=2000 
DISASSEM=221E 
DISASSEM1=222B 
LOOP=226C 
INEX=2285 
BRAN=22A3 
TES2=22DB 
TAB2=22Fl 
110000.2300.2300 

.-~ 
,~ . 

1 230 
1 2 40 
1250 
1260 OVER 
1270 
12BO 
1290 
1300 
131 0 
1320 
13 30 
1340 
1350 
1360 
137 0 
13BO 
1390 
1400 
1410 ADJUST 
1420 
1430 
1440 
1450 
1460 TES2 
1470 
1480 
1490 
1500 
1510 
1520 
1530 

ADC t 02 
BMI OVE R 
I NX 
STX *LIMIT 
CLC 
A[I C *POINT 
TAX 
U rA *LIMIT 
ADC *POINT+1 
J SR AIIJU ST 
[IE X 
[IE X 
TXA 
SEC 
SBC *AL OC 
STA <F'OINT»Y 
INY 
BF'L SKIF· 
CMP tPAGLIM 
BCS OUT 
CMP P3Ltl 
BNE TES 2 
CPX P3L 
BCC OUT 
PHA 
TXA 
CLC 
ADC Pll 
TAX 
PLA 
ADC Plltl 
RTS 1540 OUT 

1550 ,BY $FF iEND OF INSTRUCTIONS 
1560 TABl .BY $0C $1F SOD $87 $1F $FF $03 

1570 TAB2 ,BY $0C $19 $08 $00 $10 $ 2 0 $03 

15BO TAB3 .BY $02 $FF $FF $01 $01 $00 $FF $FE 

1590 .EN 

EXTERNAL J 

/ URSVEC=A669 
/F'3L =A64A 
/F'2SCR =829C 
/ALOC =OOF3 
F'ATCH=2200 
ERROR=;2226 
RELOCATE2=2261 
FOUND=227B 
TRIF'=22BA 
OVER=22B7 
OUT=22EB 
TAB3=22FB 

/ WARM=8003 
/P2L=A64C 
/PAGLI M=O OS O 
/LIMIT =OOF4 
RELOCAT E=22 16 
RELOCATE1= 222 8 
START=2264 
SKIF'=227F 
CONTINUE= 22B F 
ADJUST =22CF 
TAB1= 22 EA 

SYM-PHYSIS 1-11 

.F AA, 223[1, 2260 

.v 2200 , 22FF 
220 0 2 0 B6 BB A9 16 BD 6D A6,90 
220 8 BD 6A A6 A9 22 BD 6E A6r99 
2210 BD 6 B A6 4 C 03 BO C9 52r21 
22 1B DO 0 4 EO 0 3 FO OA C9 44rDF 
222 0 DO 0 4 EO 0 2 FO 05 3B 60022 
2 22B 4C 61 22 AD 4A A6 B5 F2o05 
2 230 AD 4C A6 8 5 FO AD 4D A6rB9 
223B B5 Fl 4C 0 0 20 AA AA AAr99 
2240 AA AA AA AA AA AA AA AArE9 
2 248 AA AA AA AA AA AA AA AA,39 
2 25 0 AA AA AA AA AA AA AA AAo89 
2 258 AA AA AA AA AA AA AA AAo[l9 
226 0 AA 20 9C 8 2 DB AO 00 BloEA 
226 8 FE AB A2 07 98 3D E9 22r19 
2270 5D FO 22 FO 0 3 CA DO F4r09 

2 27B BC F8 22 30 OD FO 24 E6,16 
2280 FE DO 02 E6 FF BB DO F7o1A 
22BB FO DA CB 10 02 lB 60 cs.FE 
2 290 Bl FE AA CB Bl FE 20 CFo BD 
2 29B 22 91 FE BB BA 91 FE AO.AF 
2 2AO 03 10 DC CB A6 FE A5 FF,AE 
22A8 20 CF 22 B6 F3 A2 FF Bl.BA 
22BO FE lB 69 02 30 01 EB 86,AA 
2 2B8 F4 lB 65 FE AA A5 F4 65rC1 
2 2CO FF 20 CF 22 CA CA BA 3B,27 
22C8 E5 F3 91 FE CB 10 BO C9 oDF 
22DO BO BO 15 CD 4B A6 DO 03,B5 
22DB EC 4A A6 90 OB 48 BA 1Br16 
22EO 6D 4E A6 AA 68 6D 4F A6oEB 
22EB 60 FF OC lF OD 87 lF FF•27 
22FO 03 OC 19 08 00 10 20 03, 8A 
22F8 02 FF FF 01 01 00 FF FEo89 

88B9 

EXAMPLE 1: El i minate the NOF's <EA i in the 'trivial' Pro9ram below. 

, [I 28 0 0 
28 00 4C 05 2B EA EA DO F9 FF 
2 808 AA AA AA AA AA AA AA AA 
:rn10 

. G 2200 

, R FFFE r2800r2805 
.v 2800 
2800 4C 03 28 EA EA DO FB FFr15 

0515 
. B 2803r2805r280F 
.v 2800 
2800 4C 03 28 DO FB FF AA AAr95 

0495 

EXAMPLE 2: Interchan9e the locations of RELOCATE and DISASSEMBLE. 

RELOCATE is a t 2200-22FF with Pos s ible 9a rba9e at 223D-2260, DIS
ASSEMBLE i s a t 2000-21FF, Do the following: 

1. . G 22 00 to Patch Pro~rams 
2 , Insert FF at 211A following last instruction 
3, .F AAr223D,2260 to kill 9arba9e 
4. .R 0100,2000,2000 to relocate 
5. . B 2300,2000,21FF to save teffiPoraril~. 

6, , B 2000r2200r22FF to copy RELOCATE 
7 . .R FEOOr2000r2000 to relocate 
8. .B 2100,2300,24FF to Position correctly 
9. Correct addresses as follows: 

200C from 22 to 2 0 
203C from lE to 21 

10. .G 2000 to rePatch correctly 
11. Save 2000-22 FF on cassette 

SYM-PHYSIS 1-12 
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0010 • BA $1000 0640 • 
0020 .os 101A- 20 58 BA 0650 MERGE JSR INTCHR 
0030 .MC $ 2000 l.01D- 29 7F 0660 AND U7F 
0040 .ES l.01F- C9 0[1 06 70 CMP t$[1 CR? 
0050 1021- FO OE 0680 BEQ MERGE.1 
0060 ;=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-=-= 1023- C9 2F 0690 CMP t '/ SUPRESS OUTPUT? 
0070 H J 1025- [10 F3 0700 BNE MERGE 
OOBO ;c MERGE/ DELETE PROGRAM FOR SYM BASIC J 0710 DS (SUPRESS OUTVECtll 
0090 ;( J ~ 
0100 H COPYRIGHT 1979 BY THOMAS GETTYS J 1027- A9 9A '• 
0110 H ALL RIGHTS RESERVED J 1.029- BD 64 A6 t 

0120 H 102C- A9 BO ; ~ 
0130 ; -=-=-=-·=-=-=-=-=-==-=-=- =-=-=-::::-=-=-=-=-=-=-=-=-=- 102E- BD 65 A6 ~ ' ~ s . 0140 • 
0150 0720 
0160 DOUBLE STORE MACRO DEFINITIO N 1031- 38 0730 MERGE.1 SEC POINT TO START OF TEXT .. 
0170 1032- AD 83 00 07 40 LDA HEM.END .. 
0180 ! ! !DS . MD rnATA ADDRSJ 1035- ED 6C 00 0750 SBC COUNT 
0190 LDA tLrDATA l.03B- B5 93 0760 STA UXT . PTR .. _ 
0200 STA AD DRS 103A- A5 B4 0770 LDA *MEM.END+l 
0210 LDA tHrDATA 103C- E9 00 0 7BO SBC to 
0220 STA ADDRS+l 103E- B5 94 0790 STA UXT .PTRtl 
0230 .ME OBOO DS <GET.CHR INVECtll 
0240 
0250 ADDRESS DECLARATIONS 1.040- A9 D9 ~ 
0260 1042- BD 61 A6 
0270 COUNT .DE $6C COMMAND CHARACTER COUNT 1045- A9 10 
02BO HEM.END .DE $B3 BASIC END OF FREE MEMORY 1.047- B[I 62 A6 
0290 TXT.PTR .DE $93 ASCII TEXT POINTER i-: 0300 RAM.PTR .DE $FA POINTER FOR RIN SUPERMON ROUTINE 104A- 60 OB10 RTS 
0310 BUF .DE $135 COMMAND BUFFER 0820 
0320 SUPRESS .DE $B09A USED TO SUPRESS OUTPUT OB30 -=<LIST ROUTINE>=-
0330 CRLF ·.DE $B34D PRINT CR AND LF 0840 
0340 RIN .DE $887E GET COMMANDS FROM RAM 104B- AO 05 0850 LIST LDY t5 ,.. 
0350 RESXAF .DE $8A3E RESTORE ALL BUT A AND F 104D- 99 30 01 OB60 STA BUF-5rY SAVE THE ' L' 
0360 INTCHR .DE• $8A5B INPUT CHARAC TER 1.050- CB OB70 LIST .1 INY INCREMENT BUFFER POINTER 
0370 TOUT ,DE SBAAO TERMINAL OUTPUT 1051- 20 5B BA 0880 JSR INTCHR GET NEXT CHARACTER 
0380 ACCESS .DE $BBB6 UNWRITE PROTEC SYS RAM 1054- 29 7F OB90 AND U7F .. 
0390 BASIC.WARM .DE $C27E WARM START TO BASIC 1.056- 99 3 0 01 0900 STA BUF-5rY AND SAVE IT "' 
0400 1.059- C9 18 0910 CMP 018 CTRL X? ... ( 
0410 SCRA .DE $A63A SYS RAM USED BY RIN 105B- FO A3 0920 BEQ PROMPT IF SO ABORT COMMAND ... 
0420 INVEC .DE SA660 INPUT TRANSFER VECTOR 105D- C9 OD 0930 CMP UD CR? 

J 0430 OUTVEC .DE $A663 OUTPUT TRANSFER VECTOR l.05F- DO EF 0940 BNE LIST .1 
0440 l.061- A9 00 0950 LDA to 
0450 1063- CB 0960 INY 
0460 'MERGE' ENTRY POINT BEGIN MAINLINE 1064- 99 30 01 0970 STA BUF-5rY MARK END OF COMMAND 
0470 1067- BC 6C 00 09BO STY COUNT SAVE CHARACTER COUNT 
04BO -=<PROCESS COMMAND>=- 106A- A5 B3 0990 LDA *HEM . ENI• SET UP TEXT POINTER le. 

0490 ; :L06C- B5 93 1000 STA UXT . PTR it: 1000- 20 4D 83 0500 PROMPT JSR CRLF 106E- A5 B4 1010 LDA *MEM.ENDtl 
1003- A9 3A 0510 LDA t ': 1070- B5 94 1020 STA UXT,f'TR+1 
l.005- 20 AO BA 0520 JSR TOUT f'RINT PROMPT SYMBOL 1072- 20 EE 1Q.. 1030 JSR DEC.f'TR "I-
100B- 20 5B BA 0530 JSR INTCHR 1040 
lOOB- 29 7F 0540 AND U7F 1050 FIX-Uf' VECTORS 
lOOD- C9 4C 0550 ... CMP t ' L LIST? 1060 
lOOF- FO 3A 0560 

; I ~> f., 
BEQ LIST 1075- 20 B6 BB 1070 JSR ACCESS 

1011- C9 4D 0570 CMP t ' M MERGE? 1080 DS <BUF RAM,f'TR> 
1013- FO 05 05BO BEG MERGE 
l.015- C9 45 0590 .. ; CMf' t ' E EXIT? 107B- A9 35 ' 

~ .. 
1017- DO E7 0600 .. '"'f BNE PROMPT IF INVALI D COMMANDr IGNORE IT 107A- BD FA 00 ~ .... 
1019- 60 0610 ' RTS RETURN TO BAS IC l.07D- A9 01 ; . 

0620 107F- BD FB 00 
0630 -=<MERGE ROUTINE>=- SYM-PHYSIS 1-13 SYM-PHYSI S 1-14 
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1082- A9 Al 
l.OS4- SD 3A A6 
l.087- A9 .1.Q.. 
l.OS9- 8[1 3B A6 

108C- A9 7E 
l.OSE- 8[1 61 A6 
l.091- A9 88 
1093- SD 62 A6 

1096- A9 CD 
1098- SD 6.4 A6 
109Il- A9 10 
109D- 8D 6s A6 

lOAO- 60 

10A1- lS 
10A2- A5 93 
10A4- 69 03 
10A6- 85 93 
10A8- A5 94 
10AA- 69 00 
l OAC- 85 94 

lOAE- A9 00 
lOBO- AS 
lOBl- 91 93 

1083- A9 AO 
1085- SD 64 A6 
10BB- A9 BA 
108A- BD 65 A6 

10BD- A9 58 
10BF- SD 61 A6 
10C2- A9 BA 
10C4- SD 62 A6 

10C7- 20 4D 83 
l.OCA- 4C 7E C2 

lOCD- C9 OA 
lOCF- FO 07 
10D1- AO 00 
10D3- 91 93 

1090 

1100 

1.110 

1120 
1130 
1140 
1150 
1160 DONE 
1170 
11SO 
1190 
1200 
1210 
1220. 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 DONE.1 

1310 

1320 
1330 
1340 
1350 
1360 ; 
1370 OUTPUT 
13SO 
1390 
1400 

DS <DONE SCRA) 

DS <RIN INVEC+U 

DS <OUTPUT OUTVECtl) 

RTS 

-=<AFTER LISTINGr COME HERE> =-

CLC ADJUST FOR THE 'OK' 
LDA HXT.f'TR 
ADC t3 
STA *TXT, f'TR 
LDA *TXT.PTR+l 
ADC tO 
STA HXT, PTRtl 

LDA tO FLAG END OF TE XT 
TAY 
STA <TXT.PTRlrY 

RESTORE TRANSFER VECTORS 

DS (TOUT OUTVEC+l > 

DS <INTCHR INVECtll 

JSR CRLF 
JMP BASIC.WARM 

-=<SAVE ASCII TEXT IN MEMORY> =-

CMP tSA IF CHARACTER A LF 7 

BEO OUT.RTN IF SOr IGNORE IT 
LDY tO 
STA <TXT.PTRlrY 

SYM -· F'H hlS 1-15 

10[15- 20 EE 10 
:LODS- 60 

1410 
1420 01.JT,RTN 
1430 

JSR DEC.PTR ADJUST l EXT POINTER 
RTS RETURN FOR NEXT CHARACTER 

1440 -=<GET CHARACTER FROM MEMORY! =-

10D9- AO 00 
10DB- Bl 93 
:I.ODD- FO D4 
10DF- 20 63 A6 
10E2- AA 
10E3-- 20 EE 10 
10E6- 6S 
l.OE7- 6S 
10ES- BA 
10E9- C9 OD 
10EB·- 4C 3E SA 

1450 ; 
1460 GET,C HR 
1470 
14SO 
1490 
1500 
1510 
1520 
1530 
1540 
1550 
1S60 
1S70 

LDY 
LDA 
BEO 
JSR 
TAX 

to 
<TXT, PTR I r Y 
DONE.1 
OUTVEC 

END OF TEXT? 
PRINT CHARACTE~R 

JSR DEC.PTR ADJUST TEXT POINTER 
PLA ALLOW LOWER CASE CHARACTERS 
PLA 
TXA 
CMP U[I 

JMP RESXAF 

1S80 -=<SUPPORT ROUTINES>=-
1S90 

10EE- C6 93 
lOFO- A5 93 
l.OF2- C9 FF 
l.OF4- DO 02 
10F6- C6 94 
10F8- 60 

1600 DEC.PTR DEC *TXT.PTR DECREMENT TEXT POINTER 
1610 LDA *TXT.PTR 
1620 
1630 
1640 
16SO DEC. RTS 
1660 
1670 
1680 

CMP UFF 
BNE DEC.RTS 
DEC HXT. PTR+l 
RTS 

.EN 

LABEL FILE: I 

/ COUNT=006C 
/ RAM.PTR=OOFA 
/CRLF=834D 
/INTCHR=SASS 
/BASIC.WARM=C27E 
/OUT VEC=A663 
DATA=SASS 
LIST=104B 
DONE.1=1083 
GET.CHR=10D9 

EXTERNAL J 

/MEM.END=0083 
/BUF=013S 
/RIN=SS7E 
/TOUT =BAAO 
/SCRA=A63A 
PROMPT=lOOO 
ADDRS=A661 
LIST .1=1050 
OUTPUT=lOCD 
DEC. PTR=lOEE 

/TXT, F·TR=0093 
/SUPRES S=S09A 
/RESXAF=SA3E 
/ACCESS=SB86 
/INVEC=A660 
MERGE=0 101A 
MERGE:.1=1031 
DONE=10A1 
OUT,RTN=lODS 
DEC.RTS=10F8 

.B l.0.00r2000r20FF 

.V 1000.!0FF 
1000 20 4[1 S3 A9 3A 20 AO 8Ar1D 
100S 20 5S SA 29 7F C9 4C FOrCC 
1010 3A C9 4D FO OS C9 45 DOrEF 
101S E7 60 20 5S SA 29 7 F C9rA9 
1020 OD FO OE C9 2F DO F3 A91lS 
1028 9A BD 64 A6 A9 SO SD 6Sr64 
1030 A6 3S AD S3 00 ED 6C OOrCB 
103S SS 93 A5 84 E9 00 85 94rOE 
1040 A9 D9 SD 61 A6 A9 10 8Dr6A 
104S 62 A6 60 AO 05 99 30 01r4 1 
1050 CS 20 SS BA 29 7F 99 3017C 
10S8 01 C9 lS FO A3 C9 OD DOr97 
1060 EF A9 00 CS 99 30 01 SCr4D 
106S 6C 00 A5 S3 SS 93 AS S4r22 
1070 SS 94 20 EE 10 20 86 8Br8A 
1078 A9 35 SD FA 00 A9 01 SDr26 
10SO FB 00 A9 Al SD 3A A6 A9rS1 
108S 10 BD 3B A6 A9 7E SD 61r14 

1090 A6 A9 88 SD 62 A6 A9 CDrF6 
1098 SD 64 A6 A9 10 SD 65 A6rDE 
10AO 60 18 AS 93 69 03 SS 93r12 
10A8 AS 94 69 00 BS 94 A9 00r 76 
10BO AS 91 93 A9 AO SD 64 A6r 2 2 
10B8 A9 BA BD 6S A6 A9 58 8Dr 7 B 
lOCO 61 A6 A9 BA 8[1 62 A6 20,6A 
10C8 4D 83 4C 7E C2 C9 DA F0,89 
lODO 07 AO 00 91 93 20 EE 10r72 
10[18 60 AO 00 Bl 93 FO [14 20,9A 
l.OEO 63 A6 AA 20 EE 10 68 6Sr3B 
10E8 BA C9 OD 4C 3E BA C6 93,oa 
lOFO AS 93 C9 FF DO 02 C6 94,34 
10FB 60 AA AA AA AA AA AA AA,3A 

7D3A 

To relocate a whole nu~ber of 
Pases• chanse the underlined 
page numbers to the new Pa~ei 

number. 
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TERMINAL CO N ~ROL PATCH ADDENDUM 

In the TCP solJ r ce listins Published ir1 the IntrodL1ctorY Iss L1 e we forsot 
to include the RAE-1 Pseudo-op .ES CExPansion Se t i . The default is .EC 
CExPa nsion Clear) so the macro expansions were not li s t ed , Th e TRIG. START 
add r ess should be chan~ed to $0F68 for this version. Here a re th e n1is slr1S 
ffi ac r o exPa nsion s : 

ODES- A9 F5 ODF5- A9 6S OE12- A9 21 OES7- A9 5S OE9C- A9 21 
ODEA- BD 61 A6 ODF7- SD C4 00 OE 14- SD 61 A6 OE89- 8 [1 61 A6 OE9E- 8[1 6 1 
ODED- A9 OD ODFA- A9 OF OE17- A9 OE OESC- A9 SA OE Al- A9 OE 
ODEF- 8[1 62 A6 ODFC- SD C5 00 OE19- BD 62 A6 OEBE- SD 62 A6 OEA3-- BD 62 

INPUT LOWER-CASE WITH COR IN SPITE OFI SUPER MON 
----- ---------- ---- ---------------- --·------

B" Gar" K. HumPhre" 
PSC t2r Box 12203 
APO Sa n Francis c o, CA 96367 

The SYM Technical Notes Packase contains a sho rt routine whi ch a ll ows 
inPut of lower case characters. I ha ve been using 3 differer1t metho d 
which is even shorter (see Prosram listinS) , Just Place these inst ruc
tions an,,.where in memqr" CI have them a t the entr" t o m" video driver> 
and chanse INVEC to Point to them. The r eturn address stored on the 
stack will be chansed so that "our inPut routine will r eturn to the 
monitor at INRT1 CBA2Dlr thereb" avoidins the SUPERMON routi ne whi c h 
converts lower- case characte r s to UPPer-case . 

lEOA- 6S PLA Pull return address Cl owl fr om 
s tac~. a nd discard• 

lEOB- A9 2C LDA t2C Load new return ad dress Clow>. .. 
lEOD- 48 f'HA •• • and PU Sh i t onto the stack. 
lEOE- 4C 58 BA JMP INTCHR Then set character inPut. 

NOTE: the Jump at 1EOE can be c:hansed to Point to Your o wn input 
routine, if different. 

SLJPERMON EXTEN SIONS 

Elsewhere in this issue is the ProSram RELOCATE, and in the introductor" 
issue appeared the Prosra m DISASSEMBLE. MON 1.1 current!" has the zero 
Parameter command . R for REGISTER and the zero or one Parameter command 
.D for DEPOSIT , The list ing for RELOCATE shows how to add a t wo param
eter .D for DISASSEMBLE and a three Parameter ,R for RELOCATE, 
If wou have entered DISASSEMBLE a t 2000 and RELOCA TE Ci nc ludins the mon 
itor Patch) at 2200r "ou can Patch the new commands to MON 1.1 b" usins 
the command .G 2200 after ever" RESET . 

A6 

A6 

It should be obvious from the listins· how other c omm a nds ca n be added a nd 
how the defaul t values entered into s"stem RAM b" RES ET ca n be replaced 
at the same time. Th e CLC Prior to the RTS at line 22BE i s to ensure 
that no error me ssase will be Printed at the r eturn from RELOCATE• and 
may be reauired in wour other extensions. 

To call DISASSEMBLE enterr for examPler ,D 2200 ,16. The 2200 is the 
start of the Prosram to be disassembledr the 16 will give "ou 22 lines 
on a CRT terminal. 
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A PROGRAM TO DISPLAY SY M-1 LED SEGMENT CO DES 

BY Mau1·i c~ [1u Feu 
P.O. Bo:-: 257 
Lindfield, NSW 2070 
Australia 

COrgi nallw writt e n Nov '781 modifie d a nd document ed b " the ed itor Nov '791 
This short but elesan t Prosram shoul d Prove ver" helpful to t hose SY M
MERS who wrote in asking fo r more inform a tion on how SUPERMON subroutines 
can be used in their own P rogra ms. It illustrates how DISBUF and RDIG 
at A640- A645 are used, but even mor e i mPo r tant l ~, i t illustra tes the use 
of TV at A656 and DELAY at 835A . The value of TV <=091 at 0203 gives a 
reasonable count inS rate; trY varwing it. DELAY Permit s over-ridir1S the 
c hosen value of TV , since everY time an~ key o n t he He x Ke~Pad (or or1 the 
terminal , if ~ou started the Program with the tern1inal) is hit, a r1 addi
tional coun t i s added . If TV =O onl" the ke"s will Produce a count . The 
two l eft hex disits will count from 00- FF a nd t he risht - most d i sit will 
disPla" the s"mbol for whi c h these disits are the sesment code. 

After YOU h ave this ProSra m entered and wor~.i ns ~ ou ca n r eplace the re
dundant JSR ACCESS at 0223 and the JSR SCA ND at 0244 wi th NOP s (since 
SCA ND is included in DELAY> and Practice usins RELOCATE a nd BLOCK MOVE to 
save the 6 b"tes. The FF at 024F ma r ks the e nd of the instruction s <for 
use of RELOCATE>, From 0250 to 025F are t he s esm en t code s for t he hex 
disits Oto F. 

.v 200r25F 0230 F6 SD 41 A6 A9 00 SD 42r92 
0200 20 86 BB A9 09 BC• 56 A6r6C 0238 A6 SD 43 A6 BD 44 A6 A5,CA 
0208 A9 00 S5 F3 A9 50 85 F6r01 0240 F3 BD 45 A6 20 06 89 20r04 
0210 A9 02 85 F7 DB A5 F3 4ArE2 0248 SA 83 E6 F3 4C 15 02 FFrlC 
0218 4A 4A 4A 85 F5 A5 F3 29rFB 0250 3F 06 5B 4F 66 6D 70 07r62 
0220 OF 85 F4 20 86 BB A4 F5r4D 0258 7F 67 77 7C 39 5E 79 71rBC 
0228 Bl F6 SD 40 A6 A4 F4 Bl rBO 2FBC 

SUGGESTED HARDWARE MODIFICATION 
--------- -------- ------------
B" Georse Wellsr 1620 Victoria Placer La Verner CA 91750 

I have a ver" simPle solution to the Problem of not havins enoush PROM 
sockets on board the SYM-1. All "ou do is stack the ROM's one on 
top of the other bn one socket and hardwire individual chip-selects with 
Pull-up resistors to each of them except the bottom one. I have done 
this with m" two BASIC ROM ' s in socket U21 and it works fine. I Plan to 
Put the two RAE-1/2 ROM ' s into socket U22 and leave U23 available for a 
2716 EPROM, This is what I did: 
1 . Remove Jumper L-13. 
2. Add 3,3K resistor from Pad 13 to feed-through Pad near Pin 16 of 

I .c, U11 Ct5VI, 
3. Remove ROM 02-0020-01 fro~ socket U22 and sprins its leads slishtl" 

inward except for Pin 20 CchiP select) which should be bent 
slishtl" outward. 

4, Place ROM 02-0020-01 on top of ROM 02-0019-01 making sure that all 
corr~sPondins Pins are makin~ contact with each other except of 
course Pin 20. Secure with tape if desired. 

5 . Hand wraP a Piece of 30-Sause wire around Pin 20 of the top ROM a nd 
bring the other end to the Jumper between Pads 13 and 14. 

Ever,,.bod" ousht to set Blalock's 4K RAM expansion board. Imasine that--
30K of ROM/RAK on board the SYM. I ' m soins to have to set a new Power 
SUPPl"! 
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FAST FOURIER TRANSFORrl 

Here is a Fast Fourie r Transfer~ Prosra~ for those wh o reQue s ted it. 
The SraPh drawing portion has been omitted because it was terminal 
dependent; YOU will have to add Your own. This prosram i s ba s ed verY 
closely on the ProSram given bY William D. Stanley and Steven J, Peter
son in •Fast Fourier Transforms on Your Ho~e CoffiPuter1 1 BYTE Ma~azine, 
December• 1978. First a sample runr then the listins: 

RUN 
Number of samples? 16 

; i~~~· 
.. · ¥-

• r ' 

The input function is of the form 
s in 12 Pi f ti + 0.5 cos 14 Pi ft>• 
where f is the freouenc~. 

Freauency? 3 
List input function ? Y 

N Real !~as Mas Phase 

. 
·~ l ' '~ 
~· 1.1, .• :(i' 

I "' ~· .f 

t I 

I 
I •, 

~ 

. ' 'I~;_, ... 

" 

..... 
•• 

' 
,, 

' "1' 

I ! -#• 

~ .-.. 

• ,r 
( .' 

0 • 500000001 
1 .570326142 
2 .707106782 
3 -.0291300428 
4 -1.s 
5 - • 0291300383. 
6 • 707106781 
7 .570326143 
8 ,499999997 
9 -1.27743292 
10 -.707106773 
11 • 736236824 
12 .5 
13 .736236823 
14 -.707106791 
15 -1. 27743292 
16 .500000001 

Scalins 
Co~Putins the FFT 
Res_j!auenc ins 
List transform? Y 

N Real 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

0 
0 
0 
0 
0 
0 
.2s 
0 
0 
0 

0 
0 
0 
0 
0 
0 

Finished 

0 
0 
0 

. 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

- .5 
0 
0 
0 
o· 
0 
0 
·o 
0 
0 
.5 
0 
0 
0 

.500000001 

.570326142 

.707106782 

.0291300428 
1.5 
.0291300383 
. 707106781 
.570326143 
,499999999 
1.27743292 
• 707106779 
.736236825 
~ ..... 

.736236823 

.707106792 
1. 27743292 
.500000001 

Mas 

0 
0 
0 
.s 
0 
0 
.25 
0 
0 
0 

0 
0 
~ ..... 

0 
0 
0 

0 
0 
0 
180 
180 
180 
0 
0 
0 
180 
180 
0 
0 
0 
180 
180 
0 

Phase 

270 

0 

0 

90 

SYM-- F'HY SI S 1 ··19 

1000 INPUT'Number of sa~P les? 'iN:M=LOGINl/LOGl2) 
1020 DIHXRINlrXIINl:PI=3,141S926S35 
1040 PRINT!REM DEFINE THE INPUT FUNCTION 
1060 PRINT'The inPut function is of the form' 
1080 PRINT' s in 12 Pi f ti t 0,5 cos 14 Pi f tl1' 
1100 PRINT'where f is the freauency,':PRINT 
1120 INPUT'FreauencY? 'iF!F=2*F*PI/N 
1140 FORI=OTON 
1160 Fl =F*I!XRIIl=SIN<Fll 
1180 XRII)=XRII)t,5*COSl2*F11 
1200 XIIIl=O!NEXT 
1220 XRIOl=XRIOl/2tXRINl/2 !XRINl=XR<O> 
1240 REM END OF FUNCTION DEFINITION 
1260 INPUT'List inPut function? 'iA$ 
1280 IFLEFT$IA$,ll='Y'THENGOSUB1820 
1300 PRINT'Scalins' 
1320 FORI=OTON!XRIIl=XRIIl/N:XIIIl=XIIIl/N!NEXT 
1340 W=-1!GOT01380 
1360 W=+l:REM ENTER HERE FOR INVERSE 
1380 PRINT'ComPutinS the FFT' 
1400 I1=N/2!I2=1!V=2*PI/N 
1420 FORJ=1TOM!I3=0:I4=I1 
1440 FORK=1TOI2!X=INTII3/I1l!GOSUB2200 
1460 I5=Y!ZR=COSIV*I5l!ZI= W*SINIV*ISI 
1480 FORL=I3TOI4-1!AR=XRILl!AI=XIIL> 
1500 BR=ZR*XRILtlll - ZI *XIIL+Ill 
1520 BI=ZI*XRILtllltZR*XIILtill 
1540 XRILl=AR+BR:XIIL>=AI+BI 
1560 XRIL+I1l=AR-BR:XIIL+I1>=AI-BI 
1580 NEXTL!I3=I3+2*I1!I4=I4+2*I1 
1600 NEXTK!I1=I1/2!I2=I2*2lNEXTJ 
1620 XRIN)=XRIOl!XIINl=X IIO) 
1640 PRINT'Reseouencins' 
1660 FORK=OTON-1!X=K!GOSUB2200 
1680 IFK <=YTHEN1740 
1700 TR=XRIKl!TI=XIIKl!XRIK>=XRIY)!XIIKl=XIIY) 
1720 XRIY>=TR!XIIYl=TI 
1740 NEXT 
1760 INPUT'List transfor~? 'iA$ 
1780 IFLEFT$1A$,1)='Y'THENGOSUB1820 
1800 PRINT' Finished'IEND 
1820 PRINT' N'iTABl6)i'Real'iTABl22li'Imas';TABl38li'Mag';TABl54)i'Phase 
1840 PRINT' -'iTABl6)i'----'i TABl 22)i'----'iTABl38)i' ---';TABl541i ' -----
1860 FORI=OTON!XR=XRII> 
1880 XI=XIII> 
1900 IFABSIXR> <1E-4THENXR=O 
1920 IFABSIXI> < 1E-4THENXI=O 
1940 XM=SGRIXR-2+XI-21 
1960 IFXM=OTHENXP=O:GOT02040 
1980 IFXM=OTHENXP=O:GOT02100 
2000 IFXR=OTHENXP=SGNIXI>*90!GOT02040 
2020 XP=180/PI*ATNIXI/AB SIXR>> 
2040 IFXR<OTHENXP=1BO-XP 
2060 IFXP<OTHENXP=360+XP 
2080 XP=1E-2*INTl1E2*XP+.5> 
2100 PRINTiiTABl5JiXRiTABl21)iXIi 
2120 PRINTTABl37>iXMi 
2140 IFXM=OTHENPRINT!GOT02180 
2160 PRINTTABl53liXP 
2180 NEXTIRETURN 
2200 Y=O:N1=N!FORI=1TOH!N1=N1/2!IFX <N1THEN2240 
2220 Y=Y+2-1I-ll!X=X-N1 
2240 NEXTI!RETURN SYM-PHYSIS 1-20 



MISCELLANEOUS GOOD THINGS 

HARDWARE: If wou a re into control aPPli c ation s• or other wi se ne ed to do 
lots of PrototYPins, the •Fir s t Ma te• Prov ide s a ver y senerous workins 
area immediately above the SYM, effectivelw o n - board. Fro m one to three 
"Second Mates• bring signals from the three edge connec to rs on the SYM- 1 
(without interfering with motherboar d connections ) to s o c kets on Fir s t 
Mate. Write to Richa rd TurPin• MicroMate, P .O. Box 50111, Indiana Polis • 
IN 46256 for informa tion and Pr i c e s. 

SOFTWARE: One of the best waY s t o improve wour prog r a mm ing abilities is 
to studY outstanding e :-;_a mPles . One s u ch e :< a mP le is the GRAPHICS DRAWING 
COMPILER for SYM, by Ha ll and Moser. While the GDC has value in a nd of 
itse lf, its real value to me was the know-how it P rovi ded on the design 
of compilers• which transl a te Programs writen in high-level l a n guages 
into machine language code fo r fast e xecution. As an e x a mple, after You 
have defined Mac ros CAR and CLRCAR to draw and erase th e im a ge of an 
automobile on the CRT screen• the Program to move the a utomobi le 10 
units to the right is written in onlY 7 instructi o ns, with a DO loop: 

DEFINE CJ 101 
DO <EXIT JI > . 
CL RC AR ~ .. 

~ CAR ~ 

POSREL co 11 ~·: .JJ 
END ' EXIT 

RAE-1 and the GDC then generate the machine l a nguage code to do the Job. 
For additional information and Prices write Car l Mose r• Eas t er n House 
Software• 3239 Linda Drive• Winston Salem, NC 27106. 

SPEECH SYNTHESIS: The SP-1 SPeec h Synthe s izer Interface 1$49 Kit , $69 
assembled• intludins commented s ource listi nSs l is a vailable to inter
connect the SYM- 1 to the Texas Instruments "Speak & Spell CTM I ' tow 
(around $49). The interface PC board fits into the S & S in Place of 
the battery a rid is driven throush t he 6522 VIA. One of the Programs 
suPPlied is a hex disit speaker, to read back Prosrams or data wou 
have entered. ImaSine entering data with . D or .M and settins SYM 
to give You verbal feedback! Huch better than the beeper. Fo r mo re 
informatior1 c ontact Dave KemP• East Co ast Micro Products, 1307 Beltran 
Court, Odenton 1 MD 21113. 

MISCELLANEOUS NOTES 

If You have t he first Printing of the MON 1.1 Enhancement DescriPtion 
be aware that all addresses i n the listing fro m 84F4 through 8C70 should 
be increased b~ J• The missins in s truct ions a re! 

84F4 FO 03 BEQ DEPN 
84F6 20 20 83 JSR OUTQH ; TYPE "?" IF NG 

Cross reference table has correct addresses. <Info from Nick Vrtis.I 

The first Printing of the RAE - 1 Referen ce Ma nual has a twPoSraPhical 
error in refe r ence to memor1;;1 locations. RAE-1 actually re s ides in merr10 -
rY locations BOOO-BFFF and EOOO-EFFF, and there is no c onf lict with BAS, 
whi c h co-exists at COOO-CFFF a nd DO OO- DFFF. If You we re a ble to set the 
correct Jumpers for BAS wou should be ab l e t o f i sure out how to do so 
for RAE. Since wou will be in the neishborhood a nYwa w, YOU misht want 
to rearranse t he JumPer s to Permit two BAS chips to li ve a s cheaPl w as 
one in the same socket, as described elsewhere in thi s is s ue. 

The new address for the 6502 USER NOTE S i s: Eri c Rehnke• 540 s. Ra nch 
View Circle, APt. 61• Anaheim• CA 92807. 
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THE PARITY BIT 'PROBLEM' 

GarY HumPhr e Y' s P rogr a m 'Input Lower Case ••• • has a verY subtle bus 
wh ich can only be exterminated bw us inS the SYnertek Publi s hed ver
sion. We elected to publish it •in spite of • the bu~ because i t does 
illustrate a novel use of the stac k and because the bus itself i s of 
some inte rest. The Pro•ram will wor k for his terminal <V ideo-Plus) 
and ma ny others, bu t can caus e hanSuPs o n terminals which senerate 
Par ity bits, such a s for example, the KSR-35 TTY. Sat. Hum PhreY is 
usin• TINY BASIC, a nd P robabl y la s do II uses INTCHR to Permit lower 
case inPut. Those wi th TINY will notice that s oon after the JSR to the 
inPut l i ni at 0687 , the acc umul ator is ANDed wi th t 7 F to clear Par i tw 
at 06BE before all the checks f or NUL , RUBOU T• CR • etc. are made. 

Whe n I first used 2KSA , over a wear ago, I used INTCHR for its input, 
and it took me manY hours of e x peri rnen tins spread out over s everal 
weeks to find out why 2KSA worked at school with an ASR-33 but n ot at 
home with a KSR- 35, Even went to the troub le of brinsin• the ~ 33 
h ome a nd t he - 35 to school, OnlY when I found that the trouble wa s 
with the terminal, a n d not its l oca ti on ' did I writ e a si rnPle Program 
P rint out the ASCII codes for the input c ha racter s to fin d out that 
the -35 used a Parity bit. The 2KSA does not erase the parity bit 
Cbut it does not use lower cas e eithe r) so INCHR is i t s reauired inPut 
Po int. Can 't blame Denison for this omission, since it wa s not n e eded 
for KIM, 

'· 
SYH-PATHY 

to 

One of our overseas subsc riber s Points out tha t a KTM-2 costs over $700 
in his c ountry, a nd that it will be a lon• time before he can afford one. 
He does have an oscilloscope, however' a nd asks for help in its · use. MY 
recommendation to him• a nd to others, in the same Position i s as follows: 

First• imPlement the Oscilloscope Out put Feature as described in ChaPter 
7 of the SYM Reference Manual• and studw the listins until wou under
stand everw line of the Pros ram, includins the remark followin g l i ne 
0088. If YOU no te that the hex keYPad has 25 kews whose values a re 
assiSned throush software. YOU will s ee that You can use it as a type
writer keyboard by Sivins each keY two me ani ngs, Dedicate one keY to 
shifting o r uns hifting the followihs keystrokes, and ~ou can then enter 
48 alphanumerics, Punctuation marks, and some control characters with 
the hex keYPad. Use a p aper overlaw over the Pad , with the dual names 
for each key written on it. RePlace the ASCII table in ROM and the 
character set tabl e in page 04 by tables of your own desisn and write 
a prosram that will enable You to use the hex keypad and the s cope 
as a 32 character, one line, terminal . If YOU add a third table to 
s ene rate the correct ASCII values for your keystrokes wou can change 
INUEC and OUTVEC t o Point to these new I / O routines YOU have written. 
If You can i nterface an inexpensive QWERTY keyboard to one of the 
PIAs your inPut will be easier, but the output will be the same. The 
DISASSEMBLE Prosram can easily be modified to use the scoPe as its 
outPut. Hardware is the bis expense for hobbYists, software costs 
only time and Pat ience! Before I got mY terminal, I aodified a clock 
Program for the SYM CA DiSital Cldck Prosram for the SYM-1• Chris 
Sullivanr 9 Galsworthy Placer Bucklands Beach• Aucklandr New Zealandr 
in MICRO No . 7, Oct-Nov 1978, PP 45-461 to use the scoPe disPlaY in 
Place of the LED Display, so I have a feeling for how to do the Job. 
Will be haPPY to c orrespond with anYone who needs help, and will pub
lish the first successful Scope Terainal Prosram submitted. I a• 
Sivins Mr. Sullivan's address as Published in MICRO ; for the benefit 
of all of our many Australia/New Zealand subscribers. 
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ALL PRICES GIVEN BELOW ARE NOW OB SOL ET E. PLEASE USE PR I CES 
GIVEN ON THE MOST RECENTLY I SSUED 'SHOPPING LIST', 

SHOPPING LI ST OF ITEMS AVAJLABLE FROM S YM - 1 USERS ' GROU P 

2K SYMBOLIC ASSEMBLER MANUAL IBY ROB ERT DENI SON > 
Sl0 , 25 IN US FUNDS-FIRST CLASS POSTPAID FOR NO. AMER ICA N COU NTRIE S, 
s11.oo IN us FUNDS-AIR MAIL POSTPAID FOR EUROPEAN CO UNTRI ES. 
s12.oo IN us FUNDS- AIR MAIL POSTPAID FOR ASIA / PACIF IC COUNT RI ES. 

2K SYMBOLIC ASSEMBLER ON CASSETTE TAPE 
S5.35 IN US FUNDS-FIRST CLASS POSTPAID FOR NO. AMERICAN COUNTRIE S . 
$5,75 IN US FUNDS-AIR MAIL POSTPAID FOR EUROPEAN COUNTRIES, 
$6,75 IN US FUNDS-AIR MAIL POSTPAID FOR ASIA/PACIFIC COUNTRIES, 

SYNERTEK TECHNICAL NOTES 
$4,10 IN US FUNDS-FIRST CLASS POSTPAID FOR NO, AMERICAN COUNTRIES, 
$4,60 IN US FUNDS-AIR HAIL POSTPAID FOR EUROPEAN COUNTRIES. 
$5,60 IN US FUNDS-AIR HAIL POSTPAID FOR ASIA/PACIFIC COUNTRIES. 

SUPERHON VERSION 21MON 1,1) 
S16.00 IN US FUNDS - FIRST CLASS POSTPAID FOR NO. AMERICAN COUNTRIES. 
S17.00 IN US FUNDS-AIR MAIL POSTPAID FOR EUROPEAN COUNTRIES . 
s10.oo IN us FUNDS-AIR MAIL POSTPAID FOR ASIA/PACI FI C COUNTRIES. 

RAE-1/2 ITHIS IS THE TWO CHIP ·VERSION BUT BOTH CHIPS MA Y BE MOUNTED 
IN ONE SOCKET, FULL INSTRUCTIONS SUPPLIED ALONG WITH EXCLU
SIVE UPDATING SERVICE DESCRIBING ADDITIONAL FEATURES NOT 
DESCRIBED IN THE SYNERTEK MANUAL>. 

$99 IN US FUNDS-AIR MAILED POSTPAID-INS·URED ANYWHERE IN THE WORLD , 

SCHEMATIC DIAGRAM OF SYM-1 
$1,50 IN US FUNDS-AIR HAIL POSTPAID ANYWHERE IN THE WORLD . 

We are truly sorry to have to raise our shiPPins and h~ndlins c h a r ses but 
we found we underestimated the cost of the Packins materials and Postase 
after we were swamped with orders for the above items. The Prices ouoted 
in the Introductory Issue did not take care of the costsr and we simPlY 
mailed the item and paid for it out of Poc~.et. Some of our SYnrmersr 
themselvesr realized our error and remitted a little more than was 
auoted in SYH-PHYSIS. We thank them for beins so thoushtful. We know 
our overseas buyers can save money on the Postase by lettins u s send 
items by slow boatr but our PolicY is to send everYthins Air Mail un
less otherwise reauested. 

A sood Source f .or Cassette Tapes i·s BOD MYERS, 109 FIRE LANEr NORTH CAPE 
MAY• NJ 08204. His Prices are $6,50 US for 10-50 foot Cassettes in soft 
Plastic boxes-for hard boxes Please add 50 cents. 4th. c las s Pos t paid. 

We will be teachins a week-end course called 'Microprocessor Fundamentalsr' 
for the University of California at Davisr JanuarY 25-27 r 1980. The course 
fee is $450,00r and each student will receive a SYM-1 Plus some s oftwar e 
soodies. If interestedr Please contactr UrriversitY Ex tensionr Uni versity 
of California• Davisr DavisrCA 95616. 


