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EDITORS REM/

I want to apologize for the size of the last issue of the Washington Apple Pi. Because

of the lack of articles and personal commitments, we just couldn't do much better. We

have, however, made up for that in this issue - as you will spon find out. Please read

Sandy Greenfarb's unsolicited editorial for some astute observations about our club.

Then we have many excellent programs such as adding a calculator program to your Apple,

adding a page list to aid your programming and more. Also included is a complete memory

atlas and the final version of Alan Hill's “Ampersort" for fast array sorting using the

“&" command. We have also compiled a complete (at least for a few days anyway) Apple .
Users Group listing from all over the world.

ONE IMPORTANT NOTE: Please fill out completely the new Washington Apple Pi Membership
Application Form if you wish to join the Washington Apple Pi. We
also have an order form for a group purchase of diskettes and a
program library for sale! (Aplause, aplause)

Due to an error, we inadvertantly left out the HOVAPPLE membership
application form that was mentioned in last month's NOVAPPLE minutes.
This month we have included it. Anyone who joined Apple Pi but meant
to join NOVAPPLE need only notify the Apple Pi officers and we will
transfer your membership to NOVAPPLE. Of course, there is nothing
wrong with belonging to both clubs for the best of both possible
worlds.

mark

eVENT QUEUE

The next meeting of the Washington Apple Pi is December 15, 1979 at 9530 am
at G.W.» University School of Engineering in Tompkins Hall Room 206 which is
located at the corner of 23rd and H streets N.W. NOVAPPLE will continue to
meet on second Wednesdays at Computers Plus, Franconia and fourth Thursdays
at Computerland of Tysons Corner.... for December, the 12th at Computers Plus;
that will be the last meeting of 1979. January 10th will be the first meet-

ing in 1980, also at Computers Plus followed by January 25th at Computerland.

Classifieds

FOR SALE - Trendcom Printer and Apple Interface, $400,
payments can be arranged. Jim Manley,
days-(202) 261-8250 Ext-1471, eves (301)
426-9248. This is the 40 column NCR blue
or black sensitized paper model.

Christmas special - Last Chance. Novetion Modem
model 310tA, Apple Communlcations Tnterface
Card ; (75 each. George Hinds (301)585-0979

Classified ads accepted from members 50 words or less at no
charge provided the materfial 1{is obviously non-commerctial.
Submit your classified at least 30 days in advance attention
CLASSIFIED ADS, PO Box 34511, Washington, DC 20034.

MINUTES

NOVAPPLE minutes of 14 November 1979: The meeting was called to order at 7:45 pm

by the President. He announced that the next meeting would be held on the 29th

of Hovember due to Thanksgiving conflicts. A brief discussion was held concerning

the printing of a membership 1ist. It was brought out that there are several prob-

lems regarding this but it was agreed that further discussion would be solicited at |
another meeting. The discussion was tabled until more persons would have a chance |
to respond. A motion was made to set up a tutorial program for other aspects of |
the Apple similar to the machine language program being offered by Kim Woodward.

The motion was approved. (In order to have such a program we need someone to vol-

unteer his or her services to plan a program. We will assist any person who is

willing to attempt the tutorial with view graph aids, and ano other help they might

need.) Please let the officers know if you can perform this service. A program

was presented for the evening which presented a game expansion 1/0 scheme and a joy-

stick which can be used for the Apple. The meeting broke up around 9:00.

NOVAPPLE minutes of 29 November 1979: The meeting was called to order at 7:45 pm

by the President. Because the next meeting would come during the Christmas holidays, ‘
the consensus of the members attending was that the meeting for December 12, 1979 at

Computers Plus should be the last meeting for the year. The next meeting in January .
would be the 10th of January at Computers Plus and 25 January at Computerland of

Tysons Corner. The program was again presented by Kim Woodward. He continued his

fine presentation of machine language programming. Using view graphs and the Apple

itself he reviewed the past material presented and tcok us further into the mysterious .
world of machine language. We lcok forward to a few more lessons before he is done.

For those of you who have not paid your dues to NOVAPPLE for the next six months, they

were due in October. An application form has been included in this issue of Apple Pi

to aid you in becoming current. The dues are $6.00 for six months. Make your checks

payable to Northern Virginia Apple Users Group and send to NOVAPPLE, PO Box 10411,

Alexandria, Virginia 22310. Pelase fill out the application form in full as we need

the information for our records. ‘

Gerald Eskelund, Secretary



AMPERSORT

A fast, machine language sort utility for the APPLE ||
that handles integer, floating point and character rec-
ords. Because it is callable from BASIC, this sort routine
is a worthwhile addition to any software library.

A sort ulility is usually ong of the first
programs needed for records manage-
ment apptication programs I the utitity
is writlen in BASIC and suns under an
interpreter, one quickly discovers that
the sort is painfully stow on a mucro. The
sorl program presented here, wetten in
machine language for the APPLE (I with
AppleSolt ROM, will certainly remedy
that problem. While no speed records
will be sel, it will run circles around
BASIC, sorting 900 inleger, 700 fioating
point, o 300 30.chatacter records in
about 60 seconds

Speed is not the only beauty of AMPER.
SORT. As ils name implies, the BASIC-
to-machine language inlerface ulilizes
the powerful, bul nG:-widely known,
feature of AppleSoft — the Ampersand.
What ts the Amm‘vsand and why is il so
useful? C det the |

CHRGET ($0081)

This routine will relurn, in the accumula-
tor, the next character in the statement.

Alan G. Hill
12092 Deortiorn Drive
Cinclinnati, OH 45240

E are useful when the ABS array
is partially filled or has been sec-
tioned into logically separate
blocks thal need 10 be sorted

The lirst is in the lat

when the JSR $3F5 occurs The zero
fiag is sel il the character is an eng- of-
line token (00) or

7 is a variable, constant or expres.
sior! »specily:’ng the beginning

{$3A) The carry llag is set il ihe charac:
ter is non-numenc, and cleared if it is
numeric. The character pointer at $88
and $89 is advanced aulomatically so
1hat the next JSA $81 will return the next
chaiacter. A JSR $B7 will retutn a char-
acler without advancing the pointer.
FRMNUM (SDDS7)

This routing evaluates an expression of
variables and constants in lthe amper-
sand stalement from the cutsent pointes
to the nexi cormma. The result is placed

of how a BASIC juagram passes sont
parameters to AMPER SORT:

100 A&SRT#(ABS.0,10.7.10,A.1,5,0)

This sialements when embedded in a
BASIC program or « ered as an imme-
diate command, wilf command AMPER-
SORAT to sorl AB$(0) through AB$(10) in
ascending order based on the 7th to 10th

ana in 9 order lor
the ist through 5ih characters. Ol
course, POKEs could be used to pass
paramelers lrom other 6502 BASICs,
bul there's something more prolos.
i 9 aboul the A

yp
intettace

There 1s no user documentation lrom
APPLE on the Ampersand teature. { lirst
(ead ol the {ealure in the October 1978
issue ol CALL APPLE. When the Apple-
Soft interpreter encounters an amper-
sand (8) character at ihe beginming of a
BASIC statemenl. i1 does a JSA $3F5. I
the user has placed a JMP insltuction
Ihere, a link 1S made to the user's ma-
chine Ianguagu routine. APPLE has
g 1% some

9 mn the
November and Decesnber issues ol
CALL APPLE. The soulines enable your
machine language routine (o examing
and convell the characlers or expres:
sions following the ampersand. The
routines used in AMPER SORT are:

July 1879

0 the floating point

GETADR ($E752)
This routine will convert the f{loating
point accumulator to a two-byle inleger
and place it i $50 and $51. FRMNUM
and GETADR are used by AMPER-SORT
lo retrieve the sorl paramelers and con-
veri each to an unieger.

GEYBYT (SEGF8)
Ttis routine will retriave the nexl expres-
s10n and fretuen it as a one-byte interger
n the X-register
1115 the user's responsibility 10 leave the
$88 and $B9 poinier at the terminalor.

Paramelers are passed 1o AMPER-SORT
in the lollowing form:
100 B8SRTHABS.B.E.7,30.A.15D)
where:

AB$ s the variable name of the stning
aray to be sorled The general
form s XX$ lor sinng asrays,
XX% for inleger arrays. and XX
tor tioaling point arrays.

8 IS a variable, conslanl or expres:
ston containing the value ol Ihe
subscnpt element where the sorl
istobegin.e.g. ABS(8).

E s a vanable or constant or ex-
pression containing the value of
1he subscripl element where the
sorl s 1o end, e 9. ABS(E) B ang

MICRO —The 6502 Journat

p of the major sorl field.

10 is a variable, conslant or expres.
sion specifying the ending posi-
tion of the major sort field.

A s acharacter specifying that the
major sort lield is to be sorled
in ascending order.

1 is a variable, constani or expres-
sion specilying lhe beginning
position of the firs! minor sont
lietd.

5 ig a variable, constant or expres-
sion specitying Ihe ending posi-
tion of the first minor sort field.

[+ is a character specilying thal the
{irst minor sort lield is 10 be
soried in descending order

The &SAT command will sort charac-
ter, integer or floating point arrays and
can be used in either the immediate or
delerred e:ecullnn mode similar 10 other
Y {1 BASIC ds. Ol course,
the named array must have been pre-
viously dimensioned and initialized in
either case.
A Character Arrays

. Equal or unegual element
lengths

Some or all elements

3. A d or di
order

A major sort lietd and up t0 4
mnor sort hields

Examples:

0 OIM NAS$(500)

100 &SRTH(NAS,0500,1,5A)
200 &SRTK(NAS.0.500,1,5A.6,10,
D.11,11,4)

299 F% =0:L=10

300. &SRT =(NAS,F% ,L,10,15.0)
Line 100 sorts on positions 1 through 5
in asceading order for ail 501 elements
of NAS{500)

~

»

14:39

Line 200 Is the same as Line 100 axcept
that minor sort fields are specitied. The
sort sequence on positions 1.5 is in
ascending order, positions 6-10 are in
doscending order, and position 11 is
ascending order.

Line 299 2nd 300 sort on positions 10-15
tn descending order tor NAS(0) through
NAS(10).

B. tnteger and Floating Point Arrays
1. Some or all elements

2. Ascenumo orcet only. (Slep

needed tn descendlnq order)
Examples:
10 DIM AB%(100),FP{100)

100 ASRTNHAB%,0,100)
299 S$=50:€=100
300 B8SRTNAB%,S,E)

X=49
400 ASRTNFP,0.X)
Line 100 soris all 101 elemenis of
AB%(100) in ascending order. Lines 299
and 300 sort from AB%(50) through
AB%(100). white lines 399 and 400 sort
trom FP{0) through FP(49).
Limited editing has been Included In the
code.

one must be carelul lo obaerve such
rules as:

1. 0<B<E< maximum number of ABS
elements.

2. ABS musi be a scalar array. e.g.
AB$(10), not AB${20.40).

3. The sort array name must be less
than 16 characlers only the lisst
lwo count, and they must be

unique.

4. The maximum number ol sorl lields
is$5.

5. “he beg g sort ftield

must not be greater than the ending
son field position.
Octions*
1. Constants, variables, ofr ex-
pressions may be used for Sub-
script bounds and sort positions.

2. fne &SRT command may be used
ini
mode.

Somae ediling checks are made. You will
aolice this whon you getl a “"?SYNTAX
ERROR IN LINE XXX" error mes-
sage. You will also get a "VARIABLE
XXX NOT FOUND" message i the
routine cannol find the ABS variable
name in variable space.

The AMPER-SORT program is listed in
its entirety. A BASIC demo program is
also shown Anyona desiring a cassetle
tape conltaining the latest version of the
object code assembted at $5200, a copy
assembled at $9200. and the source pro-
gram text in the Miccoproducts APPLE 11
Assembler format may receive these by
sending the author $5.00 al the above
address.

14:40
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1000
1050

2070
2080
2090
2100
2110
2120
2130
2140
2150
3000
Joio
3020
3030
3049
3050
3060
Joz0
Joao
3090
3100

AMPER-SORT Demo

* GOTO 10000

REM CHARACTER SCRY

CH$ = “ABCOUXYZ"IL = LEN (CHs) - 1
NX = g

DIN ABS(NZ)

FOR I = 0 TO NX

€C$ = MINS (CHS» INT ( RND (1) S L) + 1.
Bs = MIDS (CH$,y INT ( ®ND (1) s L) + 1.
FOR J = 1 70 3 ‘ 4
C$ = Cs ¢ Cs:B% = Bs ¢+ Bs

REXT J

ABS(1) » BS + C¢

NEXT 1

GOSUB 1240

REM SORT HALF ASCENDING

REN SORT HALF DESCENDING

& SRTACARS,0sNZs1¢BeA¢9416¢D)

GOSUB 1260

COT0 11000

REM FPRINT ROUTINE

PRINT * BEFCRE*®

G010 1270

PRINT * AFTER®? PRINT °"ASCEND DESCEND"
FCR 1 = 0 TO NZ

PRINT ABSCI}: NEXT I! RETURN

REM INTEGER SORT

NX = 8

DIM INX(NZ)

FOR I = 0 TO NX

INZCI) = 7500 - INT ¢ RND (1) & 13000)
NEXT I

GOSuB 2120

REH SORT

& SRTH(TINX,0eNX)

Cosus 2130

G0TO 11000

REN PRINT ROUTINE

HTAB 10! PRINY "HEFORE": GOTO 2140
HTAD 10! PRINT “AFTER*

FOR I = 0 TO NX

PRINT INXZ(-1)! NEXT I! RETURN

REH FLOATING POINT

X =8

DIM FF(TZ)

FOR I =0 70 8

FPCI) = 1000 & RND (1) x SINC(] % 7.16)

& SRTFP0,TX)

GOSUR 3130

COTO 11000

REM PRINT ROUTINE

HTAR 102 FRINT "BEFORE®: GCOTD 3140

HTAER 10! FRINT “AFTER*

FOR 1 = 0 T0 TX

PRINT FP{ 1) NEXT I: RETURN

REM &% &SORT DEKMD 3%

REM SAVE ROOM FOR

REM SORT ROUTINE

HINEN: 20992% REHM 5200
D$ = CHR$ (4)

PRINT DB$3"BLOAD F.AHPER-SCRT®

REM SET Uf &' HOOK

REN AT $3IFSIIMP 45200

‘POKE 1013:76% FONE 1014,0! FOKE 1015,82
HOME : CLEAR

VTAB 8¢ HTAB 15! FRINT "SORT DEHMO"
PRINT ! HTAB 1 FRINT “SELECTIONS®
PRINT ! HTAB 10¢ PRINT =3 INTEGER SORT"
HYAB 10: PRINT "2 FLOATING POINT SORT®
HTAB 10¢ PRINT '3 CH&RACTER SORT"

HTAB 103 PRINT "4

VTAB 17¢ INPUT “SELECTION “iSEX

IF SEX < 0 OR SEZ > 4 THEN 1009¢

ON SEX GOTO 2000¢3000,1050,10190

END
PRINT “HIT ANY KEY TO KETURN TO HENU® .
WAIT - 16384.128
POKE - 16348¢0
GOTO 10090
(CONTINUED).... :

u‘) )



This is the machine

AMPERSORT
Atan G. Hill
12092 Doortiorn Drive
Clnclnnatl, GH 45240

t apologize to MICRO readers fof the
erors In the {isting of AMPERSORT
published th MICRO 14:39. The problem
was a result of Including the first five
pages of an sarller version with the last
two pages of a later version to which
fines 3940 thru 3946 were added. This
caused, as many readers discovered, the
object address of some o!f the preceding
code (o be Incorrect. Attached Is a
listing of the correct object code.
Anyons wishing 1o receive an mproved
version on cassetle may do so by sen-
ding $5.00 10 me at the above address.

Several people have asked Il AMPER.
SORT can ba used with Applesoft in
RAM rather than ROM. With the fotlow-
Ing changes It can:

Routine ROM Addr. RAM Addr.
FRMNUM $DD67 $156A
GETADR $E752 $1F49
GETBYT $E6F8 $1EEF
SNER $DEC9 $t6CC

The Applesoft RAM BASIC program
must also Include the lollowing
that must be prior

to the first ‘&SRAT' command:

POKE 2142,244: POKE 21433

The specilic changes to AMPERSORT
for Apptosoft RAM aro:

Addrass AOM Vgr.  RAM Vor.
$5269 67 6A
$526A DD 15
$526C 52 49
$5260 E7 1F
$527A 67 6A
$5278 2] 15
$5270 52 49
$527€ E7 1F
$52A9 c9 cC
$52AA OE 16
$5204 F8 EF
$5285 €6 1€
$52C0 F8 €F
$52C1 €6 1€

' MODIFICATION FOR APPLE Il PLUS:

85200, 5589

5200~
5208~
5210~
5218~
5220~
5228-
5230~
3238~
5240~
5248~

$348-

3300
33%0--
5160
5348-
5370~
5378
5380~
a3n8-
5390~
5390~
53A0-

53n0-
5380~
S53pa-

48
20
E0
20

i

code

for AMPERSORT...

5360~ A2

53C8- BO
00 DD S3n0- Bt
00 EB S308- 20
Fo 03 S3E0- C8
QA 9D 43C8- 16
F1 FO S3F0- OF
24 FO $3F8- 0
01 A9 %400~ EC
&S CA 5408~ 02
A? 01 S410- £E
A? 02 5418~ 02
80 0D $420- O
03 85 5428~ 60
Bl 00 5430~ LA
AS 50 f438- It
20 By 5440- DA
E7 &S G448~ BC
8% EO 5450~ 48
85 €1 5458 71
A2 00 5460- 91
ED FD 5440 DA
09 53 5476 DS
8% 35 $478- 0
ChA AC 400~ A0
00 20 5488- 30
E7 20 5490~ Bt
FOo 04 549%8- RI
99 82 S4A0~ 88
B1 00 S4A8- 10
Fo C8 S4H0- 10
B1 00 S4R8- 91
€D 72 54C0~- G4
CcD 73 54C8- DR
B1 4B S4Do- A%
63 6C 5413 DI
4D AS S4E9-- 91
F2 52 5476 BS
3B 53 54ro- RO
18 AS S4re- &C
4C 4% $500- 9D
50 AS 508~ 40
54 A9 5519~ 8
AS 50 $S1e- 05
4C 68 S50 09
85 bé 5528 06
A0 01 S529- 28
Dé B3 5438- 4C
85 DA 5540 4F
18 AS 5540+ 00
DF 49 2550~ 00
18 AS S558- 00
DB &9 5560~ 00
DA 85 548~ 00
AS F1 5570~ 00
00 B3 $578- 00
DA Fo 55080~ 00
E2 BD 5580~ o0

S5

2]

ocC

Be sure to enter zeros starting at 5248 through 5539 - this area is used for

temporary storage.

The new Apple II Plus multiply routine is not located at

FB63 so that routine is instead appended to the Ampersort machine code so the

Ampersort will operate on either version of the Apple II.
LY S I

code as listed
* 534B : 29 BA 55

* 558A :
5590
5598 :
55A9 :

55A8 : pp 99

Our thanks to our Librarian - David Morganstein - for this change

(JSR $558A)

AD 1D A5 5P 4A 99
@C 18 A2 FE B5 54 75 56
95 54 E8 DP F7 A2 p3 76
50 CA 1p FB 88 DP ES 6@

After entering the
enter the following changes/additions:

AUTO NUMBER
by Cerald Calull

PROGRAM: AUTO-NUMBIR

PURPOST: To aatomaticatly number Applesoft state-
ments as they are ipt.

ENVIRONMINT: Applesoft and optionally DOS 3.2

MONVATION: Using the AUTO command under
Integer Basic has spoiled me. This routine periorms a
somar service for Applesoft with the added advantage
you don’t have Lo riemember 1o type the MAN command
aller typing a control-X.

ENTRY 1: CALL 770 to stait numbering with line
numther 100. The foflowing ine numbers will be incre-
mented by 10,

EXIT: Type a control-X to stop the auto numbersing,
e current hine will be ignored and this routine retums 1o
BASIC.

ENTRY 2: CALL 787 to restart numbering with the line
number which was ignored when the last control-X was
typed. (Handy for restarting afies you stop to fix a previous
fse while it is still on the screen)

MEMORY: $302 through $383. Length: $82.

OPTION: The restat line naumber may be set to any
value by POKing belore the CALL 787 is made.

Units chgit.............. POKE 898,x (defautt is x=0)

Tens dgit. ..o POKL 897,x tdefault is x=0)

100 diggt POKL 896,x {default is x=1)

HODO digit. .. POKE 895,x {cdefault 1s x=240, a special

space code)

10000 digit POKE 894,x (defaull is x=240)

where x is a cdhigit from zero through 9 or 240 fora space.

SORRY, BUT: No attempt was made to make the
stalement aumber increnuent variable, T wanted to keep
this soutine short and simple. To increment by a fixed
wmount of 1, 2,5, 10, 20, 50, ¢tc. would require only a
ammor modification. To increment by any other value
would sequire the addition of genceral arithmetic and
tormatting routines a fun proicct).

3oz, 383
302—
308~
310~
318-
320—
328-
330~
338~
340~
348~
350-
358~
360—
368—-
370~
378-
380~

48
78
48
A9
60
91 28
60
28
(54
AY
&0
48
03
7E
o1
Fo
01

A2
7E
48
39
(%4
7E
00
co
on
39
FO
FE
30
10
03
00
Fo

Call-APPLE
OCTOBER, 1979

PACE 5

00
Do
as
aD
03
0A
cA
7E
o1
00

Fo
00

‘&8

NO DOS: To use this program without DOS in you*
apstemy, just remove the two JSR HOOKER instructions.
One casywayistochange each JSRto a LDA absolute. That
is, thange both $31C and $34C to SAD.

ASSUMPTIONS: The 6502 may be in binary arthmetic
mode whoen this ioutimae is called at's Ok with Applesoft

MITHOLD: Basik obtains cach character of nput by
calbng the momtor which, w tumm, calls the routine
pomted o by tocations $38 and $39. These locatons
nomally point the monitor's KEYIN routine al SFD18

When AUTO-NUMBLR s turned on by a CAlL 10 770
or 787, this pomter is changed to point 10 MY KEYIN
IMYKD routine and DOS is inloimed of the changean /O
hooks by the ISR 10 HOOKER.

The MYKI foutine simply supptiesthe first six characters
ol cach new line from array LN and the rest of the
characters in cach line from the keyboard input. When the
user lypes a carmiage return, MYKEwill increment the line
number conlained in array LN by 10 before the camage
retum is passed 1o the monitor and Basic.

When the users inpuls a control-X, the pomnter in
locations $38 and S$39 are (estored 1o point to Lhe
monitors KLYIN routine. The JSR 10 HOOKER Tens DOS
know about the change tn 1/() hooks, and the control-X «
passed 1o the monitor causing the current inpul hine 1o be
wnored. Note that the line nambeewas not ing remented

The only dilference between the wo entry points
this progran are a CALL 770 will initiakize the elemeats o
wrey AN 1o the vadues in armay ILN giving the fist sie
characters of the st line as space, space, 1, 0.0, spaces
and o CALL 787 will not initiahze the IN array.

funher details of the code are given i the comments
field of the assembly listing. If you think you understand
how this program works, try explaming the BCC a0 $ 36l
10 a friend (hint: the only posuble vatue for the Ly npe-d
dugit 1o bave at the CMPinS367 o L thiough SA arst 1.
bumped space.

1 hope this routine can save you time when enlerin |
statements as it has for my fnends and 1.

0%
03
A9 21
20
06
03
co
2C
A9
20
02
7E
o8
EE

00
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* BSAVE AUTO-NUMBER.
*
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A$302.L%82 *

*
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Sandy Greenfarb

n
My
Opinion...

Just over a year ago, a group of APPLE Il owners and users gathered in College Park
in what might be loosely termed as a meeting. Even though the name was not to origi-
nate for several more months, this was technically the genesis for Washington Apple Pi.

Quite a lot has happened in a year. The "Pi" has grown to a solid and substantial mem-
bership. A few monthly mimeographed sheets have turned into a high-quality magazine,
The club has even acquired a large library of public domain programs for the use of the
members., The size alone of our monthly turnouts would lead one to believe that our
club was a thriving success. But are we?

My personal opinion is that we have reached a critical point in the life of our club and,
by virtue of our actions, can either go up or down. Standing still is just not possible.
Let us take another look at our "success'. Our magazine exists mainly through the
exhausting efforts of three individuals, several steady contributors, and occasional
others. Our library exists simply because several of our members have purchased
other club libraries and integrated them into our own. Quite tragically, almost none
of the programs in our library were originated by members. Thirdly, as a question
proposed to the reader, I ask, "What portion of the attending members have come to
the meetings to share or contribute and what portion do you feel has come to get some-
thing for nothing?"

If I've insulted you by now, then at least I've got you thinking., At this time, I'll soften
the blow and admit that I was only trying to convey one possible impression as to what
is happening and that you were deliberately guided to this wrong impression. Below the
surface 1 feet that things are slightly different. We have many budding authors with
beneficial facts and articles to share with other members, but they have over-humbled
themselves. They might feel that what they have to contribute is too minor or too basic.
They might feel that it is audacious of them to present material to our "so called" ex-
perts. They might also be wrong on every account, if that's the way they feel. Our
preamble contains the phrase "mutal learning and education'. By definition we share
our efforts with others. I consider myself somewhat of an expert on some aspects of
APPLE II programming, yetl greedily absorb every printed word on the subject. The
more I learn, the more I see there is to learn. I do not say this on an ego trip, but
rather to point out that I do read articles written by people less experienced and I do
learn from them and I am grateful that they were written. If you have something to
write about which would be informative to others, then write it and submit it to our edi-
tor. Don't even worry about its length, I, with my tendency to be verbose, would envy
you for saying in a paragraph what takes me a full page.

My second point is the club library. Again, I emphasize not to be too humble. If you
have original software that you would be willing to contribute, then contact the librarian.
Maybe you enhanced something that already existed or just copied something out of a
magazine. Contact him. Probably someone else will want the same program. Possibly
you have saved another member from paralleling your effort and that individual, in turn,

will instead work on another program of benefit to you. This is what "mutual is all about.

et/

Third, let me degrade my rhetorical question about cooperating members. I blame
myself in part for this as I feel that several of us have presented the impression of
being "experts'’ and have scared valued contributors into keeping quiet. I also blame
a lack of direction in some of our meetings.

All in all, I consider our first year successful, but back-o the critical point. We
have two choices. We can stay at our present level which I feel will lead us to stag-
nation and downhill, or we can add new goals. I propose the latter and make the
following recommendations:

Appoint an agenda committee. Too much of our meetings is hit or miss. A lot of
people have beneficial things to say with no appropriate place to fit them in. Too
much of our present format is business. One possible format is: business (with a
maximum time limit), planned subject matter, and general discussion. In this
aspect, the membership can set the guidelines for what is desired for planned sub-~
ject matter, i.e., demonstrations, subject lectures and/or seminars,

Actively pursue special interest groups. I for one am a gamester and would be
quite willing to join with others in creating new games for the APPLE. (Actually,
I'm at fault for not advertising this fact in our magazine.) I know of others that pre-
fer business or education applications. Nonetheless, it's time to band the special
interests and derive group efforts that easily outproduce individual efforts. Let's
start pooling our respective talents. I've always been weak on originality but strong
on implementation and enhancement, Somewhere in this club is my opposite and we
can make a great team.

Buy a share in the club. Despite surface appearance, it does take money to run the
club and the club does need money "up front'" for putting together the monthly news-
letter, supplies for the library, etc. I propose, subject to membership approval,
that each dues paying member buy a $10 share in the club. Said money would be
refunded if a member quits or fails to renew annual membership. One benefit would
be to maintain a minimum balance and avoid check charges. I'm sure the treasurer
could present other benefits,

Don't forget the ''newbee'. We were all novices once. One inherent problem in a
technical club, such as ours might be considered to be, is that the group tends to
advance, and at the same time advances its skill level. New members find them -
selves left ignorantly in the cold, lose interest and quit, Unless the club desires to
become a closed, stagnated group, it must provide a broad enough forum for all
members, from beginner to advanced.

CONTRIBUTE! Give your time, knowledge, money, services, whatever. Consider
what you feel you have gained from being a member and whether or not you are in-
debted in some form or fashion. If the club has given something beneficial to you,
maybe you can do something in return, from volunteering to lick the stamps for the
monthly mailing to writing a treatise on the use of Page Zero locations $3C thru $43.

In the past year we have grown from conception to an outstanding club. Including
our companion club, NOVAPPLE, I feel that, with the exception of the suburbs of
Silicon Valley (which beat us simply on quantity), our APPLE group is one of, if not
the most active of all. We are blending well and doing well together. A lot has been
accomplished in our first year, but year 2 is upon us. Let's not rest on laurels.
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ADDING A CALCULATOR
To 'I’OUR npp lE Paul Sand

Chances eére that your nowerful Apple computer has not yet replaced
your $19.95 pocket calculator. This calculator emuletion proqjram written
in Applesoft may reduce, if not eliminate, vyour need for & calculator
when your Apple is handy.

This program incorporetes a subset of the functions found on a
*gcientific" celculator (sine, cosine, logarithm, etc.)., Tt uscs
"peverse-Polish Notation” (RPN) and & "stack"™ to store the numbers
currently in use. (If either term is unfemiliar, don't worry - use of
the program illustrates the concents.)

vihen running, the proaram will accept a (real) number or &
"command" (terminated by cressing RETURN). A list of comnands is
displayed at the right edqgc of the screen. If & number is entered, the
value is "pushed@" onto the stack. Commands will do various things: e.q.,
the “+" command will "pop" the top two values from the stack, add their
values, and push the result back onto the stack. The "X<>Y" command
will swap the top two items on the stack. “>P" will pop the two items on
top of the stack, interpretiny them as an (x,y) rectangqular coordinate
pair, transform them to polar coordinates (t, ) and oush them both back
onto the stack. (">R" performs the inverse operation,) And so on.
Examination of the crogram should remove doubts as to the function of
any command,

To add 2 and 3, for example, the followinj secuence of keys is
pressed: 2 <return> 3 <return> + <returnd>,

.

M1 errors (stack undecrflow, division by zero, control-c interrunt,
etc.) are handled by wining out the stack, vprintiny the wordA "FEFROF",
and continuing. Hit reset to end the program.

This program is available at Computerland of Pockville for ¢ $2.00
copyina charge (rot including recording media).

Exercises for programmers:

1) Modify the projgrem to cmulste your own favorite calculator,
Adding, deletiny, or changiny furctions is relatively ecasv., Tiv adding
an octiona)l hexadecimal display and entrv mode. Or, if vou Aiglike FPN,
make the program accept en “algebraic® tvpe entry schome,

2) A weak roint in the rroqram is the ertor-handling rontine (lines
1830-1850) wherre the entire stack is zaoped no qettcr what error  was
genereted., Modify the croarar tda do the "right" things (usiny vour own
definition of "riqht") when different ecrror«< occur,

3) Another weok point is in line 280 where it jo detorting ' whather
a number or A command hos been entered. TIateriny the avaber 9 2 "0.0"
will qive an error! Incerporate »~» aote sophisticated way nf

distinguishing numbers from commands into the proiran.

RIST

18
20

30

REH
REN RPN CALCULATOR PROGRAM
REM

40 SD = 24:5P = @:M = O:NC = 24
S8 Pl =4 % ATN <1

60

70

80

98

ie8
110
126
138
140
156
160
170
180
199
2088
210

20
230
248
258
260
270
280
290
369
310
3ze
330
346
356
360
370
380
390
4098
416

420
420
448
450
460
470
460
499
500
510
528
530
S48
550
560
570
588

598
608

610

DIM ST(SD), CHSCNC + 1)
ONERR GOTO 1836
REM ==m===me—mmmmmmeen
REM READ COMMAND TABLE
REM ——--mmmmmmmmmmme
HOME
VTAB 1: HTAB 26: PRINT “COMMANDS:*®
FOR I =1 TO NC
RERD CM$(1)>
VIAB I: HTAB 38: PRINT CH$CID;
NEXT 1
POKE 33,19
REM ——-mmmmmememm
REM COMMAND TRBLE
REM ——=————mmmeme
DATA +.-, %, /,~, RCP, CLR, SGR, SIN, COS, TAN, ATN. EXP, LN, STO, RCL, P1. >R, DP, X
OV, He, M-, M, M/
HOME
REN
REM GET NUMBER GR COMMAND
REM
INPUT **; X$
X = VAL (X$)
IF X = @ AND X$ ¢ > “8* THEN 379
REM
REM PUSH NUMBER ON STRCK
REH
GOSUB 1710
GOTO 260
REM
REM SERRCH COMMAND TRBLE
REM
I = 4:CMSCNC + 1) = X$
IF X6 < > CHsCI> THEN 1 = 1 + 1: GOTO 389
IF 1 = NC + 1 THEN 1830
VIRB SP + 1: CALL - 868
ON 1 GOTO 458, 528, 599, 668, 738, 868, 850, 899, 930, 970, 1616, 1650, 1658, 1130
éen?e, 1210. 1256, 1299, 1378, 1470, 1550, 1590, 1630, 1676
M-
REM RDD
REM ---
GUSUB 1770:P2 = X
GOSUB 1776
X = X + P2: GOSUB 1718
GOTO 260
REM -------=
REM SUBTRACT
KEM —--—-=mm
GOSUB 1770:P2 = X
GOSUE 1770
X = X - P2: GOSUE 1710
GOTO 262
REM ~==mmmmm
REM MULTIPLY

X = X * P2: GOSUB 1710



620 GOTO 260
630 REM —-—--—m

648 REM DIVIDE

650 REM ——-—-

660 GOSUB 1778:P2 =

670 GOSUB 1778

680 X = X / P2: GOSUB 1710

698 GOTO 260

T I | —

710 REM EXPONENTIATE

e R R —

730 GOSUB 1770:P2 = X

748 GOSUB 1770

790 X = X ~ P2: GOSUB 1710

760 GOTO 260 -

778 REM =—=-—-m=mne

780 REﬂ RECIPROCAL

798 I

* 8g@ sosw1?70x=1/x GOSUB 1710
810 GOTO 269

820 REM -----
830 REM CLEAR

848 REM -----

858 SP = @: GOTO 220

858 REM ~=--—=-mm-

878 REM SGUARE ROOT

880 REN —-==-w---mm

898 GOSUB 1770:X = SGR (X): GOSUB 1710: GOTO 260
900 REM ----

918 REM SINE

928 REM ----

930 GOSUB 1778:X = SIN (X): GOSUB 1718: GOTO 260
948 REM —-m-m—-

950 REM COSINE

960 REM ==—-m-

ggg GOSUB 1770:X = COS (X>: GOSUB 1718: GOTO 260
956 Rem TANGENT

1680 REM ~----—v

1010 GOSUB 1778:X = TAN (X>: GOSUB 1710: GOTO 26@
1028 REM —=------—v

1930 REM ARCTANGENT

1040 REM -----=-umm

1050 GOSUB 1770:X = RATN (X): GOSUB 1716: GOTO 268
1660 REM —=——--=-mm-

1070 REM EXPONENTIAL

1088 REM —-~=m=me--m

1090 GOSUB 1770:X = EXP (X): GOSUB 1710: GOTO 266
1160 REM m=r=wm——mmmmmmmme

1116 REM NATURAL LOGARITHM

1120 REM —-mmmmm—mmmmemeem

111133 cosua 1770:X = LOG <X): GOSUB 1718: GOTO 268
1150 m-:n STORE

1160 REM -----

1178 GOSUB 1770:M = X: GOSUB 1746: GOTO 260

1180 REM —---m-

1199 REW RECALL

1289 REM —--—--

1218 X = M: GOSUB 171@: GOTO 260

1228 REM --

1238 REM PI

1248 REM --

1250 X = PI: GOSUB 1710: GOTO 266

1260 REM

1270 REM CONVERT TG CARTESIAN

{ )

1268 KEN

1299 GOSUB 1770:R =

1389 GOSUB 177@:TH = X

1316 X = R * SIN (TH): GOSUB 1718

1328 X = R * COS (TH): GOSUB 1716

1330 GOTO 260

1340 REM ~-=-mmmmmememmm-e

1358 REM CONVERT TO POLAR

TN T R ———.

1376 GOSUB 1778:XX = X

1386 GOSUB 1770:WV = X

1398 R = SOR (XX * XX + W * ¥¥)

1468 IF XX < > 8 THEN TH = RTN ¥ / X0
+PI % ¢ SGN (XX - 1) / 2

1410 IF XX = @ THEN TH = SGN (YY) * P1 / 2

1420 X = TH: GOSUB 171@:X = R: GOSUB 1710

1430 GOTO 260

1448 REM

1456 REM SHAP TWO TGP NUMBERS

1468 REM

1470 GOSUB 1778:P2 = X

1480 GOSUB 1770:P1 = X

1498 X = P2: GOSUB 1718

1508 X = Pi: GOSUB 1710

1510 GOTO 268

1528 REM -=m-—-m-m--—

153 REM RDD TO MEMORY

1548 REM -—=-emme-oe

1550 GOSUB 1778:M = M + X: GUSUB 1718: GOTO 260

1560 REM

1570 REM SUBTRACT FROM MEMORY

1580 REM

1599 GOSUB 1778:M = M - X: GOSUB 1710: GOTO 260

1600 REN =-=--mmmm-—moem

1618 REM WULTIPLY MEMORY

1626 REM ———-=—-m=-—---m

1636 GOSUB 1776:M = M * X: GOSUB 1710: GOTO 260

1640 REW -—m=me-=mmmme

1658 REM DIVIDE MEMORY

1668 REM ~m==me-—m——m-

1676 GOSUB 1778:M = M / X: GOSUB 1718: GOTO 260

1688 REM

1690 REM PUSH NUMBER TO STACK

1760 REM

1710 SP = SF + 4:ST(SP) = X

1720 VIRB SP: CALL - 868: PRINT X

1730 RETURN

1746 REM

1756 REM POP NUMBER FROM STACK

1760 REM

1770 VIRB SP: CALL - 868

1786 X = ST(SP):SP = SP - 1

1798 RETURN

1888 REM

1318 REM ALL ERRORS COME HERE

1628 REW

1830 HOME : PRINT “ERROR"

1848 FOR I = 1 TO 1688: MEXT 1

1650 SP = @: GOTO 220

Product Review

SOFTSIDE
FO Box 48
Kilford, B 03055

For about a year I've se:n this maeazine advertised in various other
magazines and never felt any curiosity toward it. After all, the ads
clearly identified it as a TR3-~80 magazine. As an APPL: II owner, I
felt that it was difficult enough just keeping up with info on the
A"PLZ. Since the magazine was readily available at the recent
Philadelphia Computer Conference, and since I had some spare time to
kill, I picked up a copy to scane

Ky suspicions were confirmed as it was a TR3-£O magazine, apparently
concentrating on Basic software for the TRS-80, The issue contained
outstanding documention and a TRS~80 Basic listing for an extensive
game, Also it contained write-ups and listings for several smaller
programs. Since T liked what I saw, I scanned the back issues. All
were in a similar format, containing a well-developed game, smaller
programs, and sometimes TRS~80 programming hints or general articles.
T found it to be an enjoyable magazine for TRS-80 hobbyists.

So why am I reviewing it for the APPLS Club? It is definitely not
for APPL owners. The software is a different dialect of BASIC; the
screen size is different; the graphics are different. 3imply, I
liked the software I read. The games were high quality and, with
the aid of the supporting documentation, I felt that I had enough
expertise to convert the programs for APTLi. At the time of this
writing, T have been converting for about two weeks. I feel that
I have gleaned enough experience to continue converting. I have
all the issues of the magazine and will continue to get them, but
I most definitively do not recommend this magazine for general or
inexperienced APPLZ users. T like it and sugpest that this is a
personal rather than objective enjoyment.

T repeat, so why am I reviewing it for the APPLE Club? It apnears
that the publisher is to produce the first issue of a new magazine
entitled "APPL4 S.uD" sometime during dariury. This is to provide
software for the APPLI, as "SOFT3ID3" does for the TR3-€0. In fact,
there is even no need to rush and subscribe! All registered APPL2
II owners ( over 20,000 according to the publisher) will receive a
sample copy of issue 1 in the mail, If APPLZ received your warranty
card, you'll receive the magazine. ‘hen you get your copy, look it
over carefully. I expect that you will like it as much as I expect
to like it as well.
Sandy Greenfarb



PAGE LIST
FOR THE
APPLEE

BY ROBERT D. DIAZ
2849 W. 235th St. #3
Torrance, Calif. 80505

The Apple Computer prints on the TV screen st a rate
of about 1,000 characters per sccond. However, most of the
Apple users would prefer to read a listing at a slower rate.
This article presents a solution to the dilemma: the Page List.
The Page List (or listings by page) enables the Apple to list
20 lines of text, stop, and wait for a command from the key-
board to continue or to quit listing.

When the command “CALL 770" is entered into the com-
puter, every twenticth line printed on the TV screen causes
the Apple to stop until any key is pressed. The following are

the commands used with Page List:

CALL 770 (Tum on Page List)

usT (Uf Page List was tumed on, then
the computer lists 20 lines and
stops

ESC (List one sdditional line)

CTRLC (Jumps out of the list mode and
back into BASIC)

All other keys  (Lists 20 more lines)

except Reset

CALL 81S (Tum off Page List)

faxibl

This program is It will function with either
Integer BASIC, Floating-Point BASIC, with or without DOS,
Or on any tize memory. It also will function with other soft-
ware wch a1 Microproducts Assembler, with the excepticn
that hitting a Control C will send the program to Moanitor
Mode rather than returning it to the sssembler.

Loading Page List Into A System

b la or::kt:dludag Page llilz" into an Apple that does not
ve g ve, push Resct, then the program as
shown In Figure 1. rpe thep

Lz ]

Dr. Dobb’s Journal of C

*300.388

0300- 00 00 A2 04 BS 35 SD 39
0308- 0) DO 06 CA DO Fé6 4C 20
0310- 03 A2 04 BS 35 9D 2A 03
0318- 8D 39 03 95 35 CA DO F3
0320- A9 28 8D 00 03 A9 15 8D
0328- 01 03 60 FO FD 1B FD A2
0330- 04 BD 2A 03 95 35 CA DO
0338- F8 60 3E 03 1B FD 48 49
0340- 8D £O0 05 CE 00 03 DO 0A
0348- A9 28 80 00 03 CE 01 02
0350- FO 04 68 4C FO FD A9 15
0356- 8D 01 03 AD 00 CO 10 FB
0360- 48 A9 00 8D 10 CO 68 C9
0368- 83 FO 0B C9 9B DO E) A9
0370- 91 8D 01 03 DO DC AS 33
0378- €9 BE DO 03 4C 03 EO C9
0380- Dp DO 03 4C 00 00 4C 09
0388- FF

L 2

Figure 1.

Remember to type a colon and not a dash , then save the pro-
gram onto tape. The program can be saved onto tape by typing
“300.388W". Once the program is saved onto tape, it may be
loaded into the Apple by pushing Reset and then typing “300.
388R".

If the systern has a disk drive, the program can be saved
onto a disk instead of tape. The procedure is as follows:

a) Boot up DOS

b) Type “POKE 72,0"

c) Type “CALL —151" (This gets you into Monitor without
killing DOS)

d) Type in the program shown in Figure 1

e) Use Control C or Control B to get back into BASIC

f) Save the prognm on to disk by typing “BSAVE PAGE
LIST, A$300,L889".

The program can be loaded into memory by typing
“BLOAD PAGE LIST, A$300™.
Some Imp polnts to ber tbout Psge List are:
(1) When Page List is tumed on, DOS is tumed off.
(2) The Page List stays turned on until you tum it off.
(3) If Page List isleft on and you run a program, the program
will stop when 20 lines of text have been printed.

& Orthodontie, Box €, Menlo Park, CA $4025
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How It Works

Before the Apple prints anything, it first looks at locations
$36 and $37 to find out where to go next. (The dollar sign
indi that the ber is in hexidecimal). On a non-disk
system, the computer would go to location SFDFO (the out-
put routine in Monitor). When the Apple wishes to input In-
formation, it looks at locations $37 snd $38 to determine
where to go next. When the command **CALL 770" is entered,
the Initistion Routine (focation $302) first checks to see if
Page List ig already turned on. If it has not been tumed on,
the data li locations $36-$39 is maved to locations $32B-
$32E, and the data at locations $33A-333D is moved to loca-
tions $36-839. Counter 1 (location $300) is set to $28 and
Counter 2 (location $301) is st to $15.

When Page List is activated, all output is routed first to
the Page List routine (location $33E). There are two counters
in Page List that keep track of how much has been printed.
Counter 1 counts the number of characters on.a lne and
Counter 2 counts the number of lines printed.

The flow chart, (Figure 2), shows how the counters inter-
ect and how the Page List routine works.

When “CALL 815" is d, the R ine (loca-
tion $32F) moves the data from locations $32B-$32E back to
locations $36-$39.

Program Relocation

One of the P d with Murphy's Law says,
“No matter where you put it, that was the wrong place.”
While Page List and DOS do not conflict with each other
as long as DOS is not rebooted, Page List and the Program-
mer's Aid #1 HIRES Routines do conflict with each other.
I'm sure that there are a lot of other programs out there that
conflict with Page List in its present location.

The casiest way to selocate the program is to set all Data
Bytes, locations $300-5301, $32B-$32E, and $33A-$33D
to $00 2nd relocate the program using Apple's Programmer’s
Aid #1. You will find relocation much easier if you tell
the computer that 2l of the program is in Machine Code and
none of it is Data. Once relocated, look at the program listing
using Apple’s Disassembler. The part you are looking for is
the section with four “BRK's” followed by *“PHA.” The low
order byte of the address is placed in the location of the first
of the four “BRK’s", and the high order byte is placed in
the location of the second “BRK"™. Place $1B in the location
of the third “BRK", and SFD in the final “BRK". The final
step is figuring out the new Basic Calls to tumn the program on
and ofT.

If a Programmer’s Aid is not awailable, then program
relocation will have to be done by hand. The listing in Figure
3 should be of some help in doing the relocation manually.

300LLLL
0300- 00 BRK
u3ul- 00 BRK
viu2- A2 04 Lok 3V4
U3ud- BS 35 LDA $33,X
vilo- 5D 39 us EJR sudoy, X
JIvy- DV Lo BNE puisll
UsuU8- CA DEX
usuC- DU Fo SNE PRI
VIVE~ 4C 290 vl Jap 20320
vill- A2 v4 Lox #3V4
vsls- B5 5 Loa $35,X
U315~ vD 2A U3 STA Sul2a, X
uslu- GO 39 vy LDa V039, X
vllB- 25 35 SIA $35,%
vslp- Ca VEX
u3lE- Dy Fs BiE susls
U3i2u- Ay 20 LDA #9220
v322- D uY vl SIa JUSUY
U32s- A3 1> LbA w015
v32¢- oD ul us STa suaul
Us2a- ou RTS
V323~ vu SRK
vi2C- ') BRK
Figure 2. Flowchart to Page- List routine. v320-  wY BrK
C, = Counter 1 v32e- Ju SRR
C; = Counter 2
Continued on next page
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Closing Comments

Ua2f- A2 ud Luk Ui
Vlsi- BL 2A us Lod  us2n,X 1 have chosen not 1o copyright this program in order to pro-
vsdd- 95 5o 3TA 45,4 duce maximum distribution. It is my hope that most of the
vilu- Ca DEX Apple owners will be able to utilize this program. Thesefore,
visi- Ly Fu ane Jusldi any person or group wishing to copy this program is more than
vily- ou RY3 welcome to do so.
va3sA- Uy 3RrRK
UJ:'H:— vy 3RK $)22 - STA Counter 3
"‘,j;- 3‘) g:: <33 - OBC Counter |
Ui~ v
V3sE- 4o PHA o '
V2JF- 43 oD EUR a0 - ounter
vidl-  Fu v 360 s0i4¢ D - DI Counter 2
vids- CE vu us DEC  Judvu £33 - STa Counter 2
vido~ DU va BJiE U352 N - STA Counter 2
u3dy- A3 23 LDA 220 $315 - STA Tapduta.1,X
v3da- [ BV IVERVEY STA EIVRIVN 330 - LO& Tepdate-i X
U340~ CE vl vus DEC Judul 306 - TOA Listlocel,X
u}:u- FU J3 BED Jv3do 3318 - LA Listlos-1,X
UJf.tZ’ oy PLA $33A + The low onder address for the start of the page list
Vios- 4C FO FD JMP JFDFv routiae.
ViIdh=- Ay 1Y LoAa §3ls 8330 - The nisn order sadress for the start of the pege list
U350~ 4D Ul ul STA wiudul 6308 - o ’“;m""
¥358- AD Ju Cu LDA »Cudy °
J35E-  lu F3 8PL  yuJ58 Tablo 1
vsdo- 44 PHA . A list of focations that woutd have to ba changed if the
ulol- Ay JJ LbA FEINY) program was relocatod.
Qo udos-  eD 10 Cu  S5TAa  3Culu
Jobo- ob PLA
v3b/- Co o3 cup £33
v3by- Fu ui 8EQ JUsro
V368~ Cy »8 TMP $998 $33 - Promp Character
Usbb- DU E3 BNE  $U352 00 - Counter 1
uloF- Ay 0l LDA  gaUl €300 - Counter
u3ll-  uD Jl us STA 3Usul $301 - Counter 2
usla- Du DC BNE yudn2
- . 2 - Initi.
u3lo- A3 33 Lboa 933 $30 nitiation Routine
vild- Ty BE CMP  #3BE $320 - Setcounters
G3TA- [IVARTEY BlE JUslF
UsIC-  4C U3 EY  JMP  SEuds $328 - Tapdsta
v37F- C» DD CMP +50D $32F - Restore Routine
Jiol- DY Us BNE FOELE A - Listl
03d3-  4C wu ud  JMP  3UUUD 3 gelee
J3do- 4C oy FF JMP 3FFovy $33C - Low order address of Keyin ($1D)
vidy- FF 222
038a- FF 222 $33D - High order address of Keyin ($FD)
v3isB~ FF 222 $J3E - Page List Routine
038C- FFP 222
u3dD-  FF 272 $352 - JWP Cout 1
JJoE- PF 222 $37C - JMP Integer Basic
V3P~ FF 222
0390- FF 222 $383 - JXP FP Basic
uivl- FF 222 $386 - JMP Monitor
u3ls2- FF 222
0393~ FF 2?22 Table 2
L Figure 3. {mportant Locations
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l.OUJQf S Paul Rinaldo

One of the reasons why I originally wanted a computer was for text processing.
I currently generate correspondence, the AMRAD Newsletter, a monthly column for the
Washington, DC area amateur radio magazine AUTO-CALL, and some articles on an IBM
Selectric, not to mention bottles of liquid correction fluid. After purchasing an
Apple I1 computer in late 1978, the desire became very strong to press it into service
as a text processor.

There seemed to be very few answers, to begin with, on how to convert the Apple I1
to handle lower case. One clue was cryptic mention of a “Lower case adapter” (and
variously an "upper and lower case adapter") in some ads for just under $50. A long-
distance phone call to Computer Components of Orange County who advertised them revealed
that the adapter would not permit natural (like a typewriter) entry of upper and lower
case letters from the Apple keyboard. The user must write software to accomplish this.
This was somewhat discouraging; the lower case adapter was put off for a while.

Not long after that, I saw a text processor developed by the Muse Company of Bal-
timore, MD. Later, Muse came up with a disk-based text processor called "Dr. Memory".
Recently, they unveiled a newer text processor at the Personal Computing 79 show. While
they have some nice features, 1 passed them over because they use control characters
(not the shift key) to change cases and do not display lower case on the video screen.

[ also looked at ads and brochures for other text processors and found most of this
literature uninformative about the essential features of a text editor for the Apple.
Many do not say whether or how they handle lower case. The two choices seem to be to
display actual lower-case letters on the screen if the Apple Il is equipped with a lower-
case adapter or to display INVERSE capital letters instead of lower case. The choices of
how you enter a lower case letter are: (a) control characters, (b) hit ESCape once or
twice, or (c) use the shift key. Use of the shift key causes problems because shift-P,
shift-N and shift-M are normally used for @, *~, and ], respectively. So, if you use the
shift for upper and lower case P, N, and M, then you have to hit some other key to tell
the computer when you want the @, ®, and ]. Also, this option may or may not call for
a slight hardware modification to the Apple keyboard.

All of the above was academic without a printer. In June 1979 I purchased a re-
conditioned Diablo printer with keyboard. It became part of the solution and part of the
(frustration) problem with lower case. It was understandble why the Apple 1l keyboard would
not produce lower case on the screen because that keyboard was designed for only upper
case. [t didn't seem reasonable for the Apple Il to accept lower case from the Diablo
keyboard and, by default, convert it to upper case. A Dan Paymar Lower Case Adapter was
purchased about the same time, as was an Applecations Unlimited so-called "Word Processor".

I used "so-called" here to signify that it really isn't a “word-oriented" or "cursor-oriented"
text processor at all -- it is a "line-oriented" processor. That means that the way you type
text in, line by line, is the way it will be printed. It is not nearly as flexible as the
word-oriented processor which let you type in an endless stream of words and then enable you
to print it out in any line length you wish. The line-oriented processor has its place, no
doubt, but it was clear that 1 needed a word-oriented processor. Another thing | did not
like about the Applecations Unlimited processor was the need to use one or two ESCapes to
change case. The need for doing something like this was understandable when the Apple I1
keyboard was used because it has its limitations. However, it was even more frustrating to
have to do it with a full ASCII keyboard such as the one supplied with the Diablo. After
making some minor changes, | was able to get the Apple to display lower case when the Diablo
keyboard keyed in lower case. After that small victory, it was a shock to see the Apple
display the lower case characters as INVERSE upper case while outputting the stored text

to the Diablo which was printing lower case. Finally, the documentation supplied with the
word processor was inadequate in many respects. 1 probably wouldn't have noticed the doc-
umentation shortcomings except that I had just received an Apple Bulletin Board System (ABBS)

package from the same outfit... it was well documented.

Speaking of the ABBS, one day I was scanning the messages in the AMRAD message system
(703) 281-2125 and magically a few lines of lower case came on the TV screen. Eureka! This
happened with just the Apple, the lower case adapter, and the D.C. Hayes Micromodem -- no
special software of any kind. About that time, someone called me to ask if I could use my
printer to print his text that he could send me over the modem. That seemed simple, so |
activqted the printer port with a PR#}, etc. Much pain. The Apple High-Speed Serial Inter-
face board used to drive the printer, when activated, converted the lower case letters to
‘Eﬁ"fr case rgor.on]y on the printer but on the TV screen as well. 1 still haven't figured

at one out.

That's about where things stand at the moment. 1 have a text processor that [ don't
like. 1I'm not really interested in buying another, sight unseen. At least I think that I
have a clearer idea of how a good word-oriented text processor should work with the Apple.
Maybe it sounds a little drastic but I'm seriously thinking of replacing the Apple keyboard
with a Cherry Pro keyboard which has a full ASCII character set. The Pro will physically
fit but it draws about 350 mA or about 250 mA more than the Apple will supply through the
keyboard connector.

References:
1. David Minch, "Dan Paymar's Lower Case Adapter - A Review," rainbow Newsletter, July 1979.
2. David Wilkerson, “"Lower-caseing it on the Apple 11 ," ABACUS, April 1979.
3. Larry Danielson, "Lower Case Mod," ABACUS, April 1979.
4. Documentation supplied with Dan Paymar Lower Case Adapter, Dan Paymar, PO Box A-133,
CS 6800, Costa Mesa, CA 92627.
5. Muse News, Numbers 1and 2, the Muse Co., 7112 Darlington Drive, Baltimore, MD 21234.
6. Letter describing "BIG-EDIT" text processor the the Apple I1, Garvey, Martin and Sampson,

Inc., 723 Dover Ave., Middletown, OH 45042.
Data sheet on EDIT, Apple Il Disk Text Editor for the Apple Il, Services Unique, Inc.,
2441 Rolling View Dr., Dayton, OH 45431,
8. Data sheet on The Word Weaver Text Processing System, Versions 1.0 and 2.1, Huelsdonk
Products, 15703 Midvale No., Seattle, WA 98133.
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ADDING COLORS TO APPLE-I1 HI-RES .
(nullifies warrantee) 2. Above the board wiring method

1. Remove the APPLE-II PC board from its enclosure (a) Lift the following IC pins from their sockets.

A8-1
. AB-6
(a) Remove the ten (10) screws securing the plastic top piece ' 23-13
to the metal bottom plate. Six (6) of these are flat-head 23-3
screws around the perimeter of the bottom plate and four (4)
are round-head screws located at the front 1lip of the
(b) Mount a 74LS74 (dual C~D flip-flop) and a 74LS02 (quad NOR
computer. All are removed with a phillips head screwdriver. .
gate) in the APPLE-II breadboard area (A1l to Al14 region).

Do not remove the screws securing the power supply or

nylon insulating standoffs. .
y 4 (c) Wire the following circuit (* indicates that wiring is to

a pin which is out of its socket).
(b) Lift the plastic top piece from the bottom plate while

taking care not to damage the ribbon cable connecting

the keyboard to the PC board. This cable will have to (A9-9)*
be disconnected from one or the other. SOFT5
(AlO-l)——-E F'CC vece
(c) Disconnect the power supply from the PC board. A9-154— A9_2—{] (B11-4)[] n}
) 149M
(A10-11) ] E) )
(d) Remove the #8 nut and lockwasher securing the center of C a D
the PC board. These will not be found on the earlier -
. (AS-1) ] si) N
APPLE-II computers. (B11-5
C‘Q oD n
(e) Carefully disengauge each of 6 nylon insulating standoffs - ~ GND % G -Q :k:gil)‘ 6ND (O M

from the PC board. (7 on earlier versions). 741574 241,502

~-14 AS-CH*
(f) Lift the PC board from the bottom plate. (B§-14) — (AS-C)
(B8-7) — (AR-13)"
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3. Below the board wiring method (for neater appearance) 4. Reassemble the APPLE-II and make sure it is operational.
s If not, check all wiring very carefull ©  Make sure that
(a) Desolder all pins of socket A8. Lift the socket and its g y y
. all chips are in their sockets and 1 iented.
74LS257 1C off the PC board taking care not to destroy P r properly orien
it. Cut the trace between pins 6 and 13 of A8 on the top '

. S. The following color values are now applicable to the HI-RES
side of the board. Also cut the trace between pins 13 g PP

subroutines.
and 15 on the top. Reinsert socket A8 and the 74LS257. rou
Be careful! . BLACK?2 128
ORANGE 170
(b) Cut traces going to the following IC pins on the bottom
of the APPLE-II1 board. Each pin should have a single BLUE 213
trace going to it. Be careful! WHITE2 255
A8-1 A9-1 For example, the program below draws an orange line from
A8-6 A9-2 (10,20) to (200,140). It is assumed that the HI-RES routines
A8-13 A9-9 are already in memory locations $800-SBFF.
(c) Connect A8-15 to ground (A7-8 on the keyboard socket 0 X0 = YO = COLR
is a nearby ground). S INIT = 2048 : PLOT = 2830 : LINE = 2836

] 7 0 = : CALL
(d) Mount the 74LS74 and 74LS02 as per step (b) of the RANGE 170 L INIT

= : = 2 H = hy :
‘above the board' wiring method. 10 XO 10 : YO (o] COLR ORANGE CALL PLOT

20 X0 = 200 : YO = 140 : CALL LINE

(e) Wire the circuit of the 'above the btoard' wiring method, 30 END
step (c¢). All wires are on the bot:om of the APPLE-11
board and no IC pins need be removed from their sockets

or soldered to.




APPLE USER GROUPS

A list follows of all Apple User Groups that we could come up with at press time.
This 1ist has been compiled from many sources and, undoubtedly, is incomplete and
probably has some errors too - and definitely a bit of duplication. Nevertheless,
and for what it is worth, here it is.....
any changes. Phone numbers are found to the right of the names.

TG K. THNHAN
AFFLE-HOLICS

SRA ROX 1313
ANCHORAGE» AK 99502

J T ROGERS
FRINTOUT/APPLEFEEL

1141 SHADES CREST ROAD
RIFMINGHAM» AL 35226

TERRY WOODWARD

AFPLE CORFS

COMPUTER CENTERs INC
433 YALLEY AVENUE PLAZA
BIRMINGHANM» AL 35209

C JOHMSON

TATA BITS

taTa COFE

57064 W 12TH ST
LITTLE ROCKF» AR 72204

ED AVELAR
ARACUS

2250 JENNIFER DRIVE
CASTRO VALLEY. CA 94546

KIP REINER

FRESr ORIGINAL APPLE CORPS
AFPLESAUCE

12804 MAGNOLIA

CHIM0y CA 21710

SCOTT STARKWEATHER
AFFLE IJSERS GROUP

L1074 SAN FABLD AVENUE
€L CERRITOs» CA 24830

—, -——

AFPLE CORE

AVIDD ELECTRONICS
2219 BELLFLOUWER ROAD
LONG REACH» CA 90815

AFFLE CORPS

AVIDD ELECTRONICS
2210 BELLFLOWER ROAD
LONG BEACM» CA 90815

SARKIS KOUZOUJLAN
COMPUTERLAND JF £0S 4LTOS

4546 EL CAMIND REAL
LS ALTOSy CA 2422

L.A. AFFLE USERS GROUF

11911 WILSHIRE &LUD
LOS ANGELES» Ca 20025

2073441300

2059428567

50146468588

4155382431

4152335010

2135980444

2135980444

4159418154

{

[

82468498

s
o

12

We would appreciate being notified of

me

LARRY GOGA 2133986086
SAN FERNANDO VALLEY 6502 USERS
CLUB
3816 ALBRIGHT AVENUE
LOS ANGELES: CA 90046

DAVID SHMITH 7149939939
NORTH ORANGE COUNTY COMPUTER
CLUE
607 NORTH TWILIGHT
PLACENTIA» CA 92670

- 4152218500
APPLE USER GROUP

VIDED GAMES & COMPUTERS

301 BALROA .

SAN FRANCISCOs CA 94118

Vo 4156684243
APPLE USERS GROUP
CARR ELECTRONICS
5811 SEARY BLVD
SAN FRANCISCO, CA 94121

KEN SILVERMAN 4156783382
APPLE CORE

LIRRARY EXCHANGE

PO BOX 4816

SAN FRANCISCO», CA 94101

(L]
3]
(53

218500

MELVIN WONG 41

APPLE-BIZ
301 BALBOA
SAN FRANCISCO» CA 94118

JIM HOYT 4083743480
SILICON APFLE PROGRAMMING
_ SOCIETY
2485 ROSSATTO DRIVE
SAN JOSEs CA 95130

e B0S59662638

BYTE SHOP
4 WEST MISSION STREET
SANTA BARBARA» CA 93101

LJY SPURLOCK 2139212111
AFFLE BRYTE USERS GROUP

14052 E FIRESTONE ELYVD
SANTA FE SFRINGSs CA 90670

—— o
THE AFPLE PECKERS

SANTA ROSA COMFUTER CENTER

404 SEVENTH STREET

SANTA ROSA, CA 95404

MARK WAZNIAR 4087357480
RECREATIONAL COMFUTER CENTER

COMPUTERS FLUS

L3244 8., maRY

SHLNNYUALE, LA 94087



DAVID KAY 0
APPLE CORE

COMPUTERLAND OF THOUSAND UOAKS

171 € THOUSAND 0AKS ELYD #1034

THOUSAND 0ARS, CA 91360

veee 0
AFPLE USERS GROUF
COMPUTERLAND
1313 YGNACIO VALLEY ROAD
WALMUT CREEK, CA 24596

TERRY TAYLOR [}
AFPLE PI/THE SEED

12319 E BATES CIRCLE
AURORA, CO 80014

CARL GRIMES

[ENVER AMATEUR COMPUTER
SQCIETY

1380 S. SANTA FE

OENVER, CO 80223

3037598969

AUSTIN R BROWN JR
AFPLE PI

3032795388

47 PEERY FARKUWAY
GOLOENys CO 80401

GLEN BRENNAN

APPLEFIELD SARE
COMPUTERLAND OF FAIRFIELD
2479 BLACKBROOK TURNFPIKE
FAIRFIELD, CT 4430

2083742227

MARK GOLDFARB
4PPLELIST

2035624907

3% FARDEE FLACE
NEYW HAVEN, CT 6515

BILL STEWART

WASHINGTON AMATEUR COMFUTER
SOCIETY

4201 MASS AVE, N.W. #1648

WASHINGTON, DC 20014

JAMES H HIGGINS
COMFUTERLAND OF NEWARK
ASTRQ SHOFPING CENTER
KIRKWOOD HIGHWAY
NEWARK, DE 19711

30273896548

FAT FIORENTINO 9
APFLE USER GROUF

2201 PONMCE DE LEON BLYD
CORAL GABLES, FL 33134

- - - 3057724768
ACLELS,.

671 N.E. 36TH STREET
FT. LAUDERDALE, FL 33333

DAYID HALL o]
HIAMT AFPPLE USERS SROUP

2300 NW 135TH STREET
MIAMI» FL 32167

YICTOR STEER

AFELE USER GROUF

SOUTHERN mICROCCMPUTER CO
SP01E NORTHWEST 1S:57 STREET
MIAMI LAKES, FL 33169

3088217401

13

FRESTON LOVE

AFFLE USER GROUP
DATAMART INC

3001 N FULTON DRIVE
ATLANTAY GA 303085

40424660336

GARY LITTLE 6047317886

APFLE B.C, COMPUTER SQCIETY

101-2044 W THIRD AVENUE
B.C. CANADA, 0

R ETTORE 0
EUROPE COMMUNITY COMFPUTER CLUB

59> RODE BEUKENLAAN

1970 WEZEMBEEK-OFFEM

BELGIUM» 0 .

RALPH DAWSON 0
APFLE BRITISH COLUMBIA

2922 EAST 25TH AVENUE

VANCOUVER,» B.C

CANADA» Q

SCHRAEN DOMINIQUE -50844621
APPLE QEDIP

8s FLACE STE-OPPORTUNE-7300%1

PARIS

FRANCE » o

ALFREDO BUZALI -5892279
MICROCOMPUTER CLUBR

FTE DE QUIJOTE #S
MEXICO 10s D.F.» 0

—— 0
AFPLE USER GROUP EUROPE

FOSTFACH 4068
D-4320 HATTINGEN

WEST GERMANY: 0

BILL MARK 8084882026

HONOLULU APPLE USERS SOCIETY

98-1451-A KAAHUMANU ST
AIEA» HI 96701

DENNIS NYHAGEN 9
APFLE USER GROUP

7110 C OHANA-NUI CIRCLE
HONOLULU» HI 96818

EARL KEYSER 0

22 CLOVER LAND
MASOMN CITY, [a 50428

LARRY BUGREE 20835629132

2874 ITHACA
BOISE,» [D 3370S

MINE URSO b
MICRUFROCESSOR USER GRUUF

441 WCODLAWN
AURORA. IL 60506

KEN ROSE

MORTHWEST 3SURUFR3AN AFPLE II
YSERS OROUP

4S50 POMFANY LANE

FALATINE» L 50067



JOHN GREVE 3097868197

QUAD CITY COMPUTER CLUB

4211 7 AVENUE
ROCK ISLAND» IL 612018

- 3128491132
CHICAGO AREA COMPUTER
HOBBYISTS EXCHANGE (CACHE)
FO BOX S52
SOUTH HOLLAND» IL 60473 .

JERRY FEIL 3125328244

AFPLE PIE

17318 § LOCUST
TINLEY PARKs IL 60477

JOE TORZEWSKI 0o
APPLE LIBRARY

51625 CHESTNUT ROAD
GRANGERs IN 46530

O0UG MCINTOSH 0
INDY AFPPLE PICKERS

HOME COMPUTER CENTER

2115 E 62_STREET

INDIANAPOLIS, IN 446220

-
LX) [s]

APPLEBUTTER o
10049 SANTA FE DRIVE
OVERLAND FARK» KS 66212

ALLEN SIMPSON 5049240636

THE B.R.A.N.C.H.

4661 TUPELO STREET
BATON RGUGE,» LA 70808

s 0

SOUTHEASTERN SOF TWARE
7270 CULPEPPER DRIVE
MEW ORLEANS, LA 70126

DAVE MITTON 6174933154

MEW ENGLAND COMPUTER SOCIETY

FO BOX 198
BEDFORD» MA 1730

—— 0

NEATNOTES

NEW ENGLAND APPLE TREE
872 MASSACHUSETTS AVENUE
CAMBRIDGE, MA 2139

DONALD M TISAAC [
AFFPLESEED

17 SAXON ROAD
WORCESTER, MA 1402

JOE LOUls 3012960520
MARYLAND aFFLE CORFS

13A ALLEGHENY AVENUE

TOWSONs MDD 21264

KEVIN FARKS

MARYLAND APPLE II USERS GROUP
COMPUTERLAND UNLIMITEDs INC.
907 YORK ROAD

TOWSON, MD 21204

14

3139795298

tee

THE MICHIGAN APPLE

32905 W 12 HMI ROAD STE 320
FARMINGTON HILLS, MI 48018

- - 0
MICHIGAN/APPLE-GRAM

FO BOX 551
MADISON HEIGHTS» MI 48071

DAN BUCHLER 6128905051
MINI‘APP’LES

13516 GRAND AVENUE SOUTH

BURNSVILLEs, MN S$S337

e vee e 3149654540
FUTUREWORLDs INC.

MICRO % PERSONAL COMPUTER CL

12304 MANCHESTER ROALD

ST LOUIS, MO 43131

CREIGHTON CALFEE 0
THE APPLE JACKS OF ST LOUIS

PO BOX 8452

ST LOUIS, MD 63132

NOEL MOSS
ST LOUIS AREA COMPUTER CLUB

3148624040

PO BOX 28924
ST LOUIS, MO 63132

ODEL SMALL 0
APPLE JACKS

PO BOX 24202
ST. LOUIS,» MO 63130

ALEX POPPER
APPLE CORE COMPUTER CLUB

7045235107

3915 E INDEPENDENCE BLYD
CHARLOTTE, NC 28205

NANCY TENELL
GREEN APPLES
GREENSBORO RYTE SHOP
218 NORTH ELM STREET
GREENSBORO» NC 27410

9192752983

WILBUR ANDREWS
CAROLINA APPLE CORE

9197873509

5212 INGLEWOOD LANE
RALEIGHy NC 27609

RUSS GENZMER

APFLE SAUCE OF LINCOLN-OMAHA
C/0 TEAM ELECTRONICS

2055 ‘0’ STREET

LINCOLN» NE 5853510

4024354447

DICK SEDGEWICK 0

100 HORNE STREET
DOVER» NH 3820

OAN FISCHLER 2016911984
CORMFUTER LABR OF NEW JESSEY

14! SQULTE 46

SUDD LeKE, NJ 7823
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STEVE TOTH
APPLE TREE QF CENTRAL N.J.

2019687498

1411 GREENWODD DRIVE
PISCATAWAY. NJ 3854

- ——- 6092948757
COMPUTER ENCOUNTER
AFPLE USER GFRUUP
2 NASSAU STREET
PRINGETONs NJ 3540

€ARL J NIELSEN 5054378447
THE APPLE CORPS

FERSONALIZED COMPUTER SERVICES

1803 CORTE DEL RANCHERO

ALAMOGORDOs NM 88310

AFPPLE BYTER’S CORPS
(MEETING PLACE)
BUFFALO SAVINGS EBANK
3990 SHERIDAN DRIVE
ANHERST» NY 14226

71468475800

CHARLES XOLLETT $162860198

32 N BREWSTER LANE
KELLPORT, LUNG ISLAND» NY 11713

- - 5165794295
NYC USERS GRQUP
THE DRYSDALE SECURITY
59 WATER STREET
NEW YORK, NY 10004

NEIL SHAFIRO

NYC USERS GROUP
COMPUTER/MART OF NEW YORK
118 MADISON AVENUE

NEW YORK» NY 10016

2126847923

-— -= [
ASD OFFICE SYSTEMS

THE MID~HUDSON APPLE CORP

RT S5 - VANWYCK PLAZA

FOUGHKEEPSIE, NY 12603

GARY WEIR 7168393486
~FPLE BYTER’S CORPS

225 WALTON DRIVE
SNYDER, NY 14226

o eee s 0
COMPUTER SOLUTIONS
DAYTON AREA APFLE USERS
1932 BROWN STREET
DAYTON, OH 45409

DAN WATSON

DAYTON HUSEUM OF NATURAL
HISTORY

2629 RIDGE AVENUE

DAYTONs OH 45414

JOHN ANDERSOM
APFLE~SIDER

9138291340

E707 CHESAFEANRE WaY
FAIRFIELDy OH 45014

JERRY HENSHAW 2188367364

THE TULSA COmMPUTER SOCIETY

PO EOX 1133

TULSA» OK 74101

135

WILL NEWMAN II

aFFLE PORTLAND FROGRAM LIEBRARY
EXCHANGE

1915 N.E. COUCH

FORTLANDY OR ¢7232

$032335711

KEN HOGGATT

AFPLE PORTLAND FROGRAM LINRARY
EXCHANGE

9195 S.W. ELRQSE COURT

TIGARD» QR 97223

5036395505

J

NEIL LIPSON 21

PHILADELFHIA AREA COMFUTER
SOCIETY

29 S. NEW ARDMORE AVENUE

BROOMALL, PA 19008

3566183

w

it 0
APPLE USER GROUP
COMPUTERLAND OF HARRISBURG
4644 CARLISLE PIKE
MECHANICSBURG» PA 17055

DICK MOBERG

PHILADELPHIA AREA COMPUTER
SOCIETY (PACS)

PO BOX 1954

PHILADELFHIA, FA 1910S

-— = 4129211333
APPLE USER GROUP

THE COMPUTER HOUSE

1000 GREENTREE ROAD

PITTSBURGH, PA 15220

RICHARD C SECRIST 9
APPLE PI

RT #12y CHEROKEE HILLS
SEVIERVILLE, TN 37862

- 4124525701
APPLE CORPS
COMPUTERLAND OF AUSTIN
3300 ANDERSON LAND
AUSTIN,» TX 78757

BOBBIE FERRELL

THE APPLE CORFS - GREENHILL
SCHOOL» FULTON RLIG

14255 MIDWAY ROAD

DALLAS» TX 73240

2146611211

R. V. COLLINS °
AFFLE BARREL

12502 BEXLEY
HOUSTONy TX 77099

BILL HYDE 51282805353
APPLESEED .
THE COMFUTER SHOF

4812 SAN FEDRO

SAN ANTONIO» TX 78216

FPHILIF W JACKSON 3002027452
COMFUTER SOLUTIONS

SUITE 1244 2200 3ROADWAY

SAN ANTONIO. (¢ 78217

BRUCE LERNER 8012620860
AFFLE

TRTFOWER ELECTRIC

20 E 4500 STREET

MURRAY, UT 34107
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Bytes from the APPLE Pi

Sandy Greenfarb

This column is intended to be a forum for presenting ideas, discoveries, techniques
and such that might be of benefit to other APPLE users and do not warrant a full
article. Length does not denote importance and sometimes significant gems go un-
said because their authors felt they were too short. I am going to start this off with
a couple of items of my own and hope that others will follow suit and contribute their
short tidbits. How often this column appears depends on the support of the member-
ship.

Recording APPLE Music: While rereading the red APPLE II Reference Manual
(137th time), 1 discovered a reference to $C02X, toggle cassette output. As an
experiment, I took a music demo and changed the references in the program from
$C030 (toggle speaker output) to $C020. The result was music that could be
recorded and/or played out loud on my cassette recorder.

APPLESOFT - Symbolic subscript in DIM statement - In order to keep my daughter
interested in HANGMAN, I constantly modify the list of words in my DATA statements.
I found that a symbolic subscript simplified my program changes. Hopefully, the
following technique will be of benefit to others: *

10 NUMBER=6: REM NUMBER OF WORDS IN DATA STATEMENTS

20 DIM WORD$(NUMBER)

30 FOR I=1 TO NUMBER: READ WORD(NUMBER): NEXT

70 CURRENT$=WORD$(1+INT(NUMBER*RND(1)}): REM SELECT WORD

199 DATA WORDI1, WORD2, WORD3, WORD4, WORDS5, WORD6
Now whenever I change the number of words, line 10 is the only other change required.
Note that NUMBER must be defined before the DIM statement.

»32767 (48K machine): Some Integer Basic programs, for one reason or another,
save pointers in a variable for use in the program, i.e., HIGHMEM=PEEK(77)*256
+PEEK(76). These same programs failed with a » 32767 ERROR when I moved up to
48K. The following line substitution cured this problem. HIGHMEM=PEEK(77)
MODI128%256+PEEK(76)-16384%(PEEK(77)>127)-16384%(PEEK(77)>127)

TINY PASCAL - Combining libraries from disk: Users of Tiny Pascal quickly dis-
cover the need for maintaining libraries of procedures and functions for use with
their programs. To use one source library, simply load the library and write the
program around it. I discovered the following method to append one library to
another. In Pascal monitor mode, load the first library. Start the Editor and this
should give you a statistical message of bytes used for your source (for this example
1'11 use 5000-5CFE). Next return back to Monitor and execute a DOS command load-
ing the second library and the last address used by the first library (BLOAD LIB2,
A$5CFE). The libraries are now appended. The reason this works is that Tiny
Pascal uses a $FF as the last character of a source file to indicate End-of-File.

By overwriting the first End-of-File mark, you have connected the files.
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Adjusting the DISK 1] SPEED

Mark L. Crosby

First, let me explain that I do not recommend you immediately tear your disk apart to adjust
its speed as that will certainly nullify your warantee. However, if you are somewhat mechan-
ical and your warantee has expired, then this is for you. ,

You do not need any electronics experience nor any special tools other than either a (a)
neon power tester or (b) a flourescent light, and a tiny screwdriver.

First, turn off the power to your Apple and remove the Disk Unit from its Controller Card
(leave the card in the Apple). Now that the Disk unit is safely disconnected from any power
source it is safe to open it. Remove the 4 screws from the bottom of the unit which hold the
cover to the base-plate. Slide the cover backwards - away from the disk gate - until it is
free. This may require some considerable and careful effort as the cover fits tightly against
the base-plate and associated structural supports inside the unit. Just be sure the multi-
wire cable is not caught on the cover as you slide it backwards. After the cover has been
removed, turn the disk unit over and place the cover aside for a moment.

Now remove the remaining 4 screws on the bottom of the unit. This will separate the base-
plate from the remainder of the unit. Before you try to remove the base-plate (after the
screws are out), unclip the cable clamp holding the multiwire cable to the back of the
base-plate and slide the cable out of the clamp. Mow lay the base-plate aside and turn
the disk unit upside down.

Now reconnect the multiwire cable to the Controller Card and power up the Apple II. Attempt
to boot the DOS (do not place a floppy disk in the Disk unit) by hitting the Ctr1-P return
sequence. This will start the disk motor turning.

On the very center part of the unit is a strobe disk calibrated for both 50 and 60 Hz. So
bring over the neon light or flourescent lamp, turn it on and watch the pretty lines
moving just like your record turntable. Note which lines are for 60 Hz!!!

Now the “hard" part. You do have a tiny screwdriver don't you? Well, on the back apron of
the disk unit is a small printed circuit board and peeking up at you from one end on the
upper edge (which is really the bottom edge but the unit is upside down now) is a small
10-turn potentiometer. See figure. Actually, this may need only a slight trimming up
so a small turn may produce significant results. As you turn the pot, watch the strobe
lines until they come to a halt - or as nearly non-moving as possible. You are finished.

Reverse the procedure to put everything back together - remember to turn off the power first,
remove the cable from the controller card, clip the cable back onto the base-plate, put the
4 screws back, put the cover back by sliding it from the rear forward and, finally, put the
remaining 4 screws back.

Simple? Definitely.

p.s. This is how the "pros" do it.

Stephen Wozniak, Vice President of research and
development for the Apple Computer Company,
Cupertino, California, received the Association
for Computing Machinery (ACM) Grace Murray Hopper
award at the ACM annual conference last month in
Detroit. The Hopper award cites Wozniak for "his
many contributions to the rapidly growing field
of personal computing and, in particular, to the
hardware and software for the Apple Computer."
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COMPUTER EMPORIUM

featuring:
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D.C. VA.

466-3367 821-8334

service shop

821-8394

call for
new xmas hours!

1984 Chain Br. Rd.

What’s Where in the APPLE

Professor Wiltlam F. Luebbert
Dartmouth Coltego
Hanover, NH 03755

Whether you are programming in BASIC or assembly
language, a memory map helps save time, reduce pro-
gram size and Improve performance. This Is the most
complete and up to date APPLE memory map ever

published.

To get tho most out of an APPLE, or
any other computer with limited
resources, it is important to know a good
deal about the hardware and soltware
envisonment.

When one graduates lrom simple pro-
grams 1o more ambitious programs in-
valving careful control of man-machino
interaction, analog to digital o digital to
analog conversion, extensive use of
computer graphics, the control of exter-
nal d

sorting, word-processing or any of a
wida variety of interesting tasks, this
knowledge lends to become more impor-
tant. When (and if) one gels into real
time programming, adding his own
spoclalized interfaces. pertorns ac-
tivities where one must get the absolulo
maximum speed or gets into olher situa-
tions where machine language program-
ming Is appropriate, it becomes critical.

Not avery serious programmer needs
1o become a machine language level pro-

know that when the computer s ruaning
thelr programs there is a good deal of
machine language code in the machine

level languages). They are p to
allow one 1o Inlmlacc with the computer
soft-

ware, and omet machine language pro-
gramsa of subprograms.

PEEKs, POKEs and CALLSs all refer to
memory locations which are idantifiable
as to whal thay contain or what they do.
a PEEK oxamines the contents of a
specificd momory focatlon and allows
one 10 uso that content In a program.
POKE changes tho contenis of a

d memory ion to some
specified valus. {l can be uwd to change
s ol the

meni of to set up of change pieces of
program or data. A CALL transfers pro-
gram control 1o a parlicutar memory
focation and sols up a return tinkage for
transter back to the CALLing routine in
tho user's program.

Picces of the monitor or some Other
parts of 1he operating environment can
often bo accossed via CALLs, POKEs
and PEEKs to modily system operation
of to perlorm desired functions without
1he necessity of additional coda. Usually
this code has been carelully wrilten in

and

Q an tor

by
80 it runs faster and

thc:r g This of

ment |yplcally includes me system
monitor, a BASIC interpreter and
possibly a disk operating system (DOS)
andlor oxtra ROM packages.

When one looks at interesting pro-
grams described in magazinos and user
group nawsletiers, he finds that these
programs olten contain PEEKs, POKEs
and CALLs. These are commands which
at0 extensions of BASIC (or other highor

August, 1979

good p

takes Iess space of less compuler time
then the same funclion would require it
programmed totally by the user.

Ap | ded for
serious ptogmmmars shoutd supply
some sorl of memory map and informa-

what usetul soft-
ware is avatlabln but perhaps hidden
away inside the computer, and the
“hooks” provided 10 porform a wide
variely ot functions by means of CALLs,
POKES and/or PEEKs. Often I becomes
ihe most wetlworn soction of the
manual. Once programmers begin using
it as a source of information, they bogin
to wish lor a more complate atlas which
will let ithem find more and mose intor-
mation and gutde tham in their own ex-

inside 1he and is

software.

The memory map presentod hero was
developed initially as a programming aid
tor my own personal programming. tm-
portant sources of information for its
creation included the APPLESOFT i
Manual, the APPLE Relerence Manuasl,
WOZPAC and various issuas of MICRO,
Call-Apple and NEAT as well as my own

nside the

The map is being circulated lor com-
ment, correction and modification by
many ol the more aclive members of the
New England Apple Tree Usar’s Gioup.
They have suggested valuable changes,

there wlll Still Do erfors and omissions.
For these | bag your indulgence.

This memory atlas is stored on-line on
the Dartmouth Timeshare System in a
gdatabase which can be used lor selec-
tive nmlev&l and repori generation uslc‘\o
soft-

tion about tho most and fro-
quently usod PEEKs, POKES and CALLs.
A good memory map can show the user
where he can get information from the

MICRO - The 6502 Journal

wara. Tho authoi would nppmclam cor-

or addi-
tions. Hease mall them 1o him at Hin-
man, Box 6166, Dartmouth Coflege,
Hanover, NH 03755.

15:29
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HEXLOC

$0000-300FF
$0000-30003
40000-90001

3001A-80010

+0023
$0024-30027
30026~-90627
$0026-90029
$002A-30020
$002C
$002¢
$002C-$0020
0020
40020

$0042-40043
0044
$0044-30043
30045
40048
40047
40048
40049
$004A-$0043
$004C-3004D
$004E - $004F
40030-$0061
$0050-30031
$0030-30091
40031
0032
$0032-40053
%0033
0054
0094-$0093
$0034-80053
40033
$0062-90066
$0067-80068
$0069-3006A
$006D-$006C
$008D-$006E
$006F-$0070

DECLOC

©-293
-3
0-1

]

[}
t10-12
13-23
26-27
26-27
Fi: ]

28

NAME

ROL~ROH
Loco
Loct

SHAPEL “SHAPEN

HCOLOR1
COUNTH
RISLSRIN

WNDLEF T
“HDHDTH
wNDTOP
WNDDTH

[+

cv

SDASL G0ASH
HDASL “HDASH
DASL~DASH
BASIL RASIH
M

LiwEn
RTML RTIN
va
RANEM
v2
RASK
CHnSUN
FORMAT
LASTIN
LENCTH
SIGN
COLOR
HHASR
HODE
INVFLG
PROMPT
YSAV
YSavi

L

CSHL ~C 5w
REHL NS

PCL PCH

xQ7

XQIN2

AlL-AIH

A2L -ADH
AJL-A3H
AdL-ALH

oy

ASL-ASH

Aacc

XREC

YREG

SIATUS

SPNT

LOMEML “LONERMH
HIREML “HIREMY
RNDL “RNDH

ACL™ACH
DXL DIH
SHAPEX
ov
XTNDL ™ ¥ TNDH
GDRNT

(%

AURL ~AUXH
EL EH

(U]

START PROG PTR
LOMEN

ARRAY PUINTER
FREE SPACE PNTR
STRING POINTER

VUSE

HARDWARE PAGE IFRO

JU INSTRUCTIONS TO CONTIHUE IN APPLESOF T

SWEET-16 ¢(14-DIT INFERPRETEK) REGISTER RO

MONEITOR MERORY LOUCATION ‘LLCO”

HONITOR MEMORY LOCATION ‘tLOCI°

LOCN FOR USR FUNCTION'S AN INSTROCTION

GENERAL PURPOSE COUNTERS/FLAGS FOR APPLEGDFT

HI-RES GHAPHICS ON-THE-FLY TGHAPE POINTER

HIRES PUINTER TO SHAPE LIST

HI-RES CRAPHICS ON-THE-FLY TNLOR DVIE

HIRES RUNNING COLOR MASK

HI-HES GRAPHICY MIGH-ORDER DYTE OF SIEF COUNC FOR LING
SWEET-16 (15-01T7 INTERAPRFIERY PEGISTER RIS

APPLE 11 SYSTEN HONITOR RISERVED LOCATIONS

SCAQLLING WINDUW LEFY SIDE 10-39 OR $0-427.

SCAOLLING WINDOW WIDTH (1 40 OH $1-3301 (HNOLEF To6NDUU 111" 40)
SCROLLING WINDOH TOP LINE 11)-00 OR $0-314)

SCROLL ING WINDOW DOTTOM LINE (0-]3 OR $0-316) (WNDNTH WHDTOP)
CURSOR  HURJIDNTAL. POSITION (0-09 1k 60 927)
CURSOR VEHRTICAL PUSITION (9-23 N $0-%17)
LO-HES GRAPMICS POINTER TN 1eFIMOST OYTE NF CUR
RES GRAPHICS ON-TIE-FLY DASE ADDRLSS

OASE ADDRESS POINIER

DASE ADDRESS POINIEN 2

COLOR GRAPHICS W2

MEROR¢ LOCATION "LIEM®

HMONITOR RETURMN POINTER

LOW-RES COLOR GRAPHICS Vo

MONITOR HMEMORY LOCATION “RRNEH”

MONITOR MERDAY LOCATION "vQ°

LOW-RES COLOR CRAPMICS MASH

MOHITOR MEMORY LOCATION "ChwSUM '

RONITOR + MINIAGGEMDLER PEMORY LOCATION FORMAT
MONITOR NEMORY LOCATION "LASTIN'

HONITOR & MINIASSEMDLER MERMDRY LOCATION "LFNGTN®
MONITOR MEMORY LOCATION "Sicn

LO-RES COLOR GRAPHICS COLOR (FUR PLOT/MLIN/VLIN FUNCTIONS

HI-RES GRAPHICS HMMASK OH-THE -FLY DIT NASK

MONITOR L MINIASSEMDLER MEMORY LOCATION ‘MODE*

VIDED FORMAT CONTROL 2334 $FF ) aNDRMAL. 127 (87F 1 aFLASHING. 6131838 1= INV
PROMPT CHARACTER PRINTED ON CETLN CALL
MONITOR & MINIASSEMBER MEMOAY LOCATION
HMONITOR RMERORY LOCATION ‘YSAVI®
MINIASSEMDER MEMORY LOCATION °L°
PROGRAN COUNTER FOR USER E€X(1 ON COUT ROUTINE TRUNITON)
PROGRAN COUNTER FOR USER EXI1 ON REYIN ROUTINE (MONITOR®
USER PROGRAM COUNTER SAVED 1€RE ON ORR 1O MONITOR

HONITOR MENCRY LOCATION “x0T°

MON]ITOR MEMORY LOCATION °"XQTNZ

MONITOR WORR QYTE PAIR AL

HONITOR WORK DYTE PAIR A2

HONITOR WORW DYTER PAIR A3

MONITOR WORR DYIL PAIR A4

MINIASSERILEA MEMORY LOCATION ‘FnT"

MONTTOR WORR DYTE PAIR AD

USER AC SAVED HERE ON BRK 10 MONITOR

USER %-REC SAVED MERE ON DA TO PONITOR

USER Y-REG SAVE MLRE ON BRW TO nONITOR

USER P STATUS SAVED HERE UN BRR T) MONITOR

USER STACK POINTER SAVED HERE ON ORK

POINIER TD LOMEM

POINIER 10 MINEM

16 DIT NO RANDOMIZED WLTH EACH MEY ENTRY

GENERAL PURPUSE POINTERS FOR APPLESOFT

MONITOR POINTER "AC*

HIRES GRAPHICS DELVA-T FOR M IN SHAPE

HIRES GRAPHICS SHAPE TEMY

MIRES CRAPHICS DELVA-Y FOR MLIN SHAPE

MONIT1OR 16-B811 POINTER "XTND -

HI-RES CRAPHICS QDRNT 2 LSD S ARE RDTATION GUADRANT FOR DAAW
H1-RES CRAPHICS ERAROR FOR L IN

MONITOR 16-D1T POINTER “AUX -

HI-RES CRAPHICS ERROR FOR = IN

HI-RES CRAPHICS ERROR FOR HLIN

RESULT OF LAST MULTIPLY/BIVIDE

POINTER TO CEGINNING OF PROGRAM NORRALLY $0801

POINTER TO START OF SINPLE VARIADIE SPACE

POINTER TO UEGINNING OF ARRAY SPACE

POINTER TO END OF NUMERIC STORAGE IN USE

POINTER TO START OF STRING STORAGE STRINGS TO END OF HEMCAY

PLOT LI

*YSAV

15:30
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HEXLDC

$00683-00004
$0083~6009C
$0099

$009D~800AY

$00D8~900D9
$000818000Y
$00C9-$00C0

*
$0100-801FF
$0200

$0200-802FF
$0300-902FF
$0300-802F 7

$03£3

SOJEA

*03F0

$03FD

SOJFE
SOJFE-SOIFF
$0400-807FF
404708
04788
S04FB+S
S04rO+S
403708
03708
$QSFB+S
$0670+8

S07FBeS
S07F0+8
+06800

00~ 809FF
$0800-903FF

DECLOC

131-132
133-196

197-162

216-223
ans

222
224-226
228
229-20
232-233
24
240-242
24
24
24
247

248

249

232
2%6-511
N2

4
4-248
3

312-267
7466-1022
766-101%
760-943
600-801

1022
1022-1023
1024-2042
114448
11448
12728
1272+8
1400+8
1400+8
1928+8
165698
16568
1784+5
1784+8
19128
1912+8

2048-2539
20468-3071

NARE

PICK

PROGRAM POINTER

CHRGOT
TXTPTIR
PPL PPH

PVLSPVH
ACL™ACH

BIGN
2

n2
S16PAG
X1
N

XOL~XOH

BXSAV
HCOLOR
HNDX
HPAC

SCALE

SHAP XL “SHAP XH
COoLLSN

99
1002
VSRADR
Nl
1RGADR
BRATE
stplTs

STATUS
ovIE
PRDTH

NIITS

FLAGS

USE

POINTER TO THE LAST-USED VARIABLE ‘S VALUE
GENERAL USAGE

HONITOR MEMDRY LOCATION ‘PICK‘

MAIN FLOATING-POINT ACCUMULATOR =«

CENERAL USE IN FLOATING POINT MATH ROUTINES

SECONDARY FLOATING POINT ACCUMULATOR

CENERAL UBAGE FLAGE/POINTERS

POINTER TO END OF PROCRAM NOTV CHANGED BY LOMEM

CHRGEY 8/R CALL - GETS NEXT JSEGUENTIAL CHR OR TOKEN

CHRCET ROUTINE. CALLED WHEN A-S WANTS ANDTHER CHARACTER
CHRGOY S/R CALL CHAGET INCREMENTS TXIPTR CHRGOT DOES NOT
PTR VO LABY CHAR ODTAINED THRU CHRGET ROUVINE

::L;"): =~ POINTS AT NEXT CHAR OR TOWEN FROM PROG (C/A DEC 78)

NNDER
DASIC START-OF -PROGRAM POINTER
DASIC END OF VARIADLES POINTER
BASIC ACC
ORERR POINTERS/SCRATCH
PORE O TOCLEAR ERROA FLAG
WHEN ERROR OCCURS™ ERROR CODE APPEARS HERE
HI-RES CRAPHICES XLY COOROINATES
HI-RES GRAPHICS COLOR OYTE
CENERAL USAGE FOR MI-RES CRAPMICS
POINTER TO BECINNING OF SHAPE TAOLE
COLLISION COUNTER FOR MI-RES GRAPHICS
GENERAL USE FLAGS
PMONITOR & FLOATING POINT ROUTINES MEMORY LOC
MONITOR & FLOATEING POINT ROUTINES REMORY LOC
ONERR POINTERS
MONITOR & FLOATING POINT ROUTINES MERMORY LOC
SWEET-16 MEMORY LOCATION ‘S14PAG’
MONITOR & FLOAVING POINT ROUTINES MEMOAY LOC “Xi°
MONITOR & FLOATING POINT ROUTINES MEMORY LOC ‘M1
BONITOR & FLOATING POINT ROUTINES RMERMDRY LOC ‘€
BUBROUT INE RETURN STACK
MONITOR & MINIASSEMBLER MHEMORY LOCATION “IN‘
KEVIN (INPUT) BUFFER
AREA CLODOERED DY EIVHER MASTER OR SLAVE DISHKETTE 800V
OFTEN FREE SPACE NOTE COMPETING USES DFTEN FREE SPACE CONSTRAINTS
DECHRITER PRINTER OUTPUT (1IF BLOADED FROM DISM)
HI-RES CRAPHICS- PRIOR X-COORD SAVE AFTER HLIN OR HPLOT
HI-RES CRAPHICS YO - MOST RECENT Y-COORDINATE
HI-RES CRAPHICS ‘DXSAV”
HI-RES GRAPHICS COLOR FOR HPLOT™ HPOSN
HI-RES GRAPHICS MNDX - ON-TME-FLY BYTE INDEX FROM BASE ADDRESS
PORE 32 FOR HI-RES POL PLOTTING™ 44 FOR PAGED
HI-RES CRAPHICS MEM PAGE FOR PLOTTING GRAPHICS 820 FOR PG) “~$40 FOR PG.
ON-THE-FLY SCALE FACTOR FOR DRAW® SHAPE™ MOVE
STARV-OF -SHAPE-TADLE POINTER
COLLISION COUNT FROM DRAW“DRAMWL
DOS RE-ENTRY POINT (3D0Q)
INITIALIZE OR RE-INITIALIE DOS (3D0GC)

‘SIGN’
*22° (EXPONENY 2)

‘ {MANTISSA 2)

IEXPONENT 1)
(MANTISSA 1)

00S 3 1 HARD ENTRY POINT

DOS J 1| ENTRY POINT FOR 1/0 PACKAGE

DOS 2 | ENTRY POINT FOR RWTS

DOS 3 | ENTRY POINT TO LOAD Y~A WiTH ADDRESS AT END OF SYS DUFFER
DOS J | ENTARY POINT TO LOAD Y A WITH ADDRESS OF [OSLM

DOS 3 2 ENTRY POINT FOR ROUTINE THAT UPDATES 1/0 HOOM TADLES

CTL-Y WILL CAUSE JUSR HERE

NS VECTORED TO THIS LOCATION

MONJTOR RENCAY LOCATION “JRGADR*

IRG'S VECTORED TO ADDRESS MHOSE POINTER IS HERE

SCREEN DUFFER (HARDWARE PACES 4-7)(LOW-RES GRAPHICS & TEXT PAGE 1)
SERIAL INTERFACE BAUD QUANTUM RATE $31= 19200 DAUD. 0=300 0AUD
SCRATCHPAD MEMORY ODYTE FOR PERIPHERAL IN SLOT wS

SERIAL INTERFACE CONTAIN NUMBER OF STOP BITS (INCLUDING 1 PARITY BIT:
SCRATCHPAD NEMORY BYTE FOR PERIPHERAL IN SLOTY e3

SERIAL INTERFACE PARITY CHECKSUN OPTIONS (SEE RANUAL)
SCRATCHPAD MENORY DYTE FOR PERIPHERAL IN SLOTeS

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT #S

BERIAL INTERFACE INPUT OUTPUT BUFFER

SCRATCHPAD MEMORY DYTE FOR PERIPHERAL IN SLOT #S

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT #§

SERIAL INTERFACE PRINT LINE WIDTH (8 CHARS PER LINE)

SERIAL INTERFACE NUMDER OF DATA 0ITS PLUS | FOR START BIT
SCRATCHPAD MEMORY DYTE FOR PERIPHERAL IN SLOT 8§

SERIAL INTERFACE OPERATION MODE

INTERRUPT RETURN MEMORY DYTE FOR PERIPHERAL IN SLOT #S

DEFAULT INTEGER DASIC LONEM

AREA CLOODERED DY EITHER MASTER OR SLAVE DISKETTIE 000T
BECONDARY SCREEN BUFFER (TEXT & LOW-RES GRAPHICS PAGE 21
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NANE USE
HexLoc pecoc Hexoc pecLOC NARE vse
$0800-$C000 2040-49132 RANGE DF POSSIDLE SETTINGS FOR HIREM (DEPENDING UPON nEn SIZE™ DOS
$0800-LOMEM  2048-LOMEN PROCRAM STORAGCE FOR RDM VERSION OF APPLESOFY +c0%8 PORE O YO CLEAR GAME 1/0 OUTPUT ANO
90C00 72 DEFAULT LOCATION FOR START OF SMAPE TABLE AS SET DY WI-RES SHAPE LGAD $C039 PORE O TO SEV GANE /0 OUTPUT ANO
$0CO0~S1FFF  J072-8191 OF YEN FREE SPACE X c0%A PONE O TO CLEAR GAME 1/0 DUTHUT Ant
socF2 14 T0 CNVRT A/S PROG FM ROM TO CASSETTE LOAD PROGY CALL 3314“LIST SAVE scosp PORE O 1D SET GARE §/0 OUTPUT AN}
4000-16383 TMIS RECION OF MEMORY 1S CLUBDERED DY A SLAVE DISKEFTE 00T $C0SC POME O 1O CLEAR CANE 170 OUTPUT A
6912-16384 RAWDOS (VERSION OF DOS USED WITH MASTER CREATE ~ FROM DISA) $C03D PONE C 10 SEV GAME 1/0 DUTPUT ANZ
6192-16383 HI-RES GRAPHICS PAGE | $CO3E PORE O 10 CLEAR GARE 170 DUIPUT AND
12260-LOMEN PROGRAN STORAGE FOR RAM VERSION OF APPLESOFT $COSF POAE O 10 SET GAME 1/0 OUTPUT AND
1011-1012 DOS 3 1 - POKE 1O ZERQS TO REQDOYT WELLO PROCRAN $C060 TAPEIN HONITOA MERDAY LOCATION “TAPEIN'
16304-17696 NORMAL LOCATION FOR RAPOR'S M1 RES VEXT SEV 06070 STATE OF 'CASSETE DATA IN‘ APPEANS IN D11 7
16304-24373 HI-RES GRAPHICS PAGE 2 C081 PEER 1O READ PDLIO} IF 137 SWITCH OM
17654 CALL FOR INVERSION DY WAPOR 'S ROUTINE $C062 PEEN TO READ PDLIL) PUSHM BUTTON SWlICH
1765412696 S/R W/ KAPOA'S WI-RES TEXT SET TO INVERT WHITE TO DLACK % VICEVERSA $C0sp PEER 10 READ POLI2) PUSH DUTION SwiliCH
22016-32760 DISK OPERATING SYSTER (DOSJ 1) $C0a4 PASDLO MONITOR MEMORY LOCATION PADDLO
-27136--26541 DOS D 1 USER OUFFER 81 +C064/C STATE OF TIRER QUTPUT FOR PADDLE 1 APPEARS IN DIT 7
-27136--24980 00S 3 § USER DUFFER 81 DATA DUFFER $C083/0 SIATE OF TINER OUTPUT FOR PADDLE | APPEARS Ity 01T 7
~26079--26622 00S 3 1 USER DUFFER - LIST OF SECTOR & TRACR MUMDERS USED $C0887E STATE OF TIMER OUTPUT FOR PADDLE 2 APPEARS 114 DIT 7
-26623--26941 DOS 3 1 USER OUFFER #1 - FILE NAME & RISC DATA $COb7/F STATE OF TIMER QUIPUT FOR PADDLE 3 APPEARS IN DT 7
-25328-2 STARTING ADDRESSES FOR VARIOUS DOSD § TASKS +C070 PTRIC MONITOR MEMORY LOCATION ‘PTRIG’ (PADDLE IRICGER>
-25229--23361 SYSTEN SECTION OF DOS 3 1 scorx rIRIC TRIGCFRS PADDLE TIMERS DURING PMI-Z
-29199 INITIALIZE OR RE-INITIALIZE DOS +C068x DEVICE SELECT O
-23011 ROUTINE WHICH HANDLES DOS INPUT HOOR C09x DEVICE SELECT 1
~24962 ROUT INE WHICH MANRDLES DOS OUTPUT HOOR SCOAX DEVICE SELECTY 2 DEVICE SELECT 2
-24140 ADDRESS FOR ONS3 | PRE COMMAND scoox DEVICE SELECT 3
-24133 ADDRESS FON 005 3 | INa COMMAND scocx DEVICE SELECT 4
30 ADDRESS FOR D03 D | MON COMMAND scodx DEVICE SELECT 3
-24100 ADDRESS FOR DOS 3. | MAXFILES COMMAND scoEn ADDRESS TO POWER DOWN DISK IN SLOT &
-24062 ADDRESS FOR 00S 3 | DELETE COMMAND $COED ADDRESS 10 POMER UP DISK IN SLOT &
~24068 ADDRESS FOR DOS 3 | LOCK COMMAND $COEX DEVICE SELECT &
-2405¢ ADDRESS FOR DOS 3 | DSAVE COMMAND S$COFX DEVICE SELECT ?
-24064 ADDRESS FOA DOS D 1| UM.OCK CORMAND €100 CALL -18128 IS EQUIVALENT TO PREL FOR INITIALIZING SERIAL INTERFACE
-240%6 ADDRESS FOR DOS 3 1| VERIFY COMMAND €100 SYANDARD CHARACTER /0 SUDROUTINE ENTRY PGINT FOR SLOT el
-24022 ADDRESS FOR DOS 3  RENARME COMMAND 8200 STANDARD CHARACTER 1/0 SUDROUTINE ENTRY POINT FOR SLOT #2
~-24029 ADDRESS FOR DOS 3 | APPEND COMMAND €300 BTANDARD CHARACTER 1/0 SUBRDUTINE ENTRY POINT FOR SLOT ®)
-24010 ADDRESS FOR DOS J | OPEN COMMAND $C400 STANDARD CHARACTER /0 SUSROUTINE ENTRY POINT FOR SLOB
~23944 ADDAESS FOR 00S 3 | CLOSE COMMAND $C300 | BTANDARD CHARACTER 1/0 SUBROUVINE EMTRY POINT FOR 5LOT #3
-21920 ADDRESS FUR DOS 3 | DLOAD COMMAND €600 STANDAAD CHARACTER 1/0 SUBROUTINE ENTAY POINT FOR BLOT w6
-23769 ADDRESS FOR DOS 3 | DAUM COMNAND $C700 SIANDARD CHARACTER 1/0 SUDROUTINE ENTRY POINT FOR SLOT wo
-23760 ADDRESS FOR DOS 3 | SAVE COMNMAND C800-sCrFF PIN 20 ON ALL PERIPH CONCTRS GOZS LOW OURING PHIO ON READ OR wRITE
-23643 ADDRESS FOR DOS J ) LOAD COMMAND C93D - SERIAL INTERFACE DATCH INPUT ROUTINE  AI1LA2 SPECIFY MEMOAY RANGE
-23434 ADDRESS FOR DO3S 3 1 RUN CONMAND sCcost -14103 SERIAL INTERFACE DAICH QUTPUT ROUTINE - Al & A2 SPECIFY MEMORY RANGE
-22411 ADDRESS FOR DOS 3 1 CHMAIN COMMAND $C300 =16304+22008 TRANSHIT ASCII CHAR IN ACCUMULATOR DUT VIA SERIAL INTERFACE IN SLOT S
-23307 ADDRESS FOR DOSD ) WR1TE COMMAND $D000 -12208 SETHAL MI-RES GRAPHICS INIT B/R CALL (ROM VERSION)
-23378 ADDHESS FOA D03 3 § READ COMMAND $D000~SD3IFF  ~12288--11209 HI-RES GRAPHICS ROM
-22324 ADDRESS FOR DOS 3 1 1M1T COMMAND $DO0O-SDIFF  -12200-- 10241 RGN BOCKET DO
-2329% ADDRESS FOR DOS 3 | HOMON COMMAND $DO0E -12274 HCLR HI-RES GRAPHICS CLEAR 6/R CALL
-22783 ADDRESS FOR DOS 3 | FP COMMAND 0010 -12272 OXGNDO HI-RES GRAPHICS ‘DNONDO (MCOLORI SET FOR BLACK DNGND)
-23247 ADDRESS FOR DOS 3 1 INT COMMAND 0012 -12270 BHGND HI-RES GNAPHICS MEMORY LOCATION DRGND® (ROM)
sASar . -22217 . ADDRESS FOR DDS 3 1 EXEC COMMAND sDIFC -11780 HI-RES CRAPHICS FIND 8/R CALL PARAMSEMAPE“ROT SCALE
*A385 -23210 ADDRESS FOR DOS 3 ) POSITION COMMAND S$D2F9 -11327 HI-RES GRAPMICS POGN S/R CALL PARAMe X0“YO“COLR
SA7EQ-$AB8]  -22340--22429 DOS COMMAND TABLE $D20€ -11306 HI-RES GRAPHICS PLDT B/R CALL PARAMa X0~YO“COLA
SABCD-$A980 -22121--22144 DOS ERROR MSG TADLE 0114 -11300 HI-RES GRAPHICS LINE S/R CALL PARAM® XO“VO~COLR
SA996-9A997  ~-22122--22121 DOS INTERNAL WOOK ADDRESS 7O OUTPUT A CHARACTER [TEE -11471 HI-RES GRAPHICS DAGND S/R CALL PARAM= COLR
SATIB-$A999  -22120--22119 DOS INTERNAL MOOW ACDRESS 1O INPUT A CHARACTER 40337 ~11463 MI-RES ORAPHICS LINE S/R CALL PARAR=XO“YO“COLR
SAFAI-SATA4 -22109--22108 LENGTH OF DLOADED FILE $DJJA -11482 HI-RES GRAPHICS ORAWL S/R CALL PARAN= X0 YO“COLR“SHAPE “ROT“SCALE
-22091--22090 BTARTING ADDRESS OF OLOADED FILE *030v -11333 HI-RES GRAPHICS SHLOAD S/R CALL
-2200% START OF LIST OF POINTERS TO SECTIONS OF DOS 3 1 1/0 PACKAGES spADC ~11076 INTEGER DASIC PARI APPEND PROGRAM ENTAY
SAADF-9DZCE  -21933--19762 DOS 1 | 1/0 PACKAGE SD4F2 -11022 TQ COMVERT A/S FR CASSETTE TD ROM- LD FM CASSSCALL -11032VL1ST SAVE
ODIEF-9D642 -19472--18878 DOS 3 | SYSTEM DUFFER (FOR CATALOG ETC ) +0333 -1099% INTEGER DASIC PARY VAPE VERIFY PROG ENTRY
0000 -17192 ROUTINE WMICH READS IN DIRECTORY OFF DISK 060D -10331 INTECER DASIC PAS) RENUNMDER PROG EMNIRY (WHOLE PROGC)
VOL NO OF CURRENT DISK SDLE? -10321 INTEGER DASIC PANL RENUMDER PROO ENTRY (PART PROG)
-16308 HIGHEST RAM MEMORY ADDRESS 17 -10472 INTEGER OASIC PAWI NUSIC PROG ENTRY
-16204 DEFAULT INTEGER DAGIC HIMEM (W/0 DO~ 48K MACHINE) $DB00-$DFFF  -10240--8193 AOM SOCKET DB
-16184 MDD ~ 10ADR READ KEYBDARD [F VAL2127 THEN KEY WAS PRESSED 0087 -a8s? FRMNUM B/R  EVALS FORMAA EXP  INTO FLOATING P1 ACCun
$C000-9CO0F  -16364--15369 MEYBOARD INPUT SUDROUTINE SDECY -8303 SNERR S/R  PRINYS "SYNTAX ERROR™ AND HALTS PROG
$CO00~SCFFF  ~16084-~122689 ADDRESSES DEDICATED TO HARDWARE FUNCTION $E000 -0192 0AsIC ENTER INTEGER DASIC
€010 ~16260 weparn CLEAR WEYODAAD BIRODE POWE O AWAYS AFTEN REAGING KOD S$EQOO-SE7FF -B192--6149 ROM SOCKET EQ (INTEGER BASIC)
$C010-9COIF  -15268--16393 CLEAR KEYDOARD STROBE SUBROUT INE $E003 -8189 0ASIC2 ENTAY 2 OF INTEGER DASIC
$C020 ~18332 TAPEOUT RONITOR MEMORY LOCATION ‘TAPEOUT’ $EJ88 ~7317 nERFUL INTEGER DABIC MEMDAY FULL ERROR
-16352 VOGCLE CASSETIE OUTPUT SESIB -£883 INTEGER CASIC DECIMAL LPRINT S/R
~16336 SPRR PEEW 10 TOGGLE SPEAMER SELFB -6408 CETOYT S/R EVALS FORPULA 1 CONVIS YO 1-DYT VAL IN X REG
-16320 OUTPUT STRODE TO GAME 1/0 CONNECTOR SEGOO-SEFFF  -6144--4097 ROM SOCHET EB { INTEGER DASIC)
-16304 TXTCLR POKE 10 O TO SET GRAPHICS MODE SEESD -4304 ANGERR INTEGER DASIC RANGE ERROR
-16303 TXVSET POAE O 1O SET TEXT HODE SFOO0-SF7FF  ~4096--2049 RON SOCKET FO (1K INTECER DASIC™ 1 K MONITOR)
-18202 nExcLR POXE O TO SET DOTTOM 4 LINES TO GRAPHICS SFIIE ~31810 ACADR HI-RES GRAPHICS 2-DYTE TAPE READ SETUP
-16301 MIXSEY POME»O 10 SELECT TEXT/GRAPHICS MIK (DOTIOM 4 LINES TEXT) SF&b6 -24%0 TURN ON NINIASSEMILER
~16300 LOWSCR POKE 10 O 1O DISPLAY PRIMARY PAGE (PAGE 1) *F609 -2423 SWEET-16 INTERPRETER ENTRY
~16299 HISCR POME 10 O TO DISPLAY SECONDARY PAGE (PAGE2) $FE00 -2043 sLOT RONITOR 8/R PLOT A POINT (LO-RES)} AC Y-COORD Y X-COORD
-16290 LORES FOWE TO O 1O SET LO-RES GRAPHICS $£B00 -2040 pLOT HONITOR 8/R PLOT A POINT AC Y-COORD™Y X-COOAD
-16297 HIRES POXE 70 O YO SET MI-RES GRAPHICS SFEO00-OFFFF -2048--1 ROM BOCKET FB (MONITOR}
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LUEBBERT ‘S COPYRICHT APPLE MEMORY ATLAS
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HEXLOC DECLOC NAME use
DECLOC NAnE use
FBOC -2038 RATHASA MOMITOR MEMORY LOCATION RVMASK®
SFBOE -2034 PLOT) MONITOR HEMORY LOCATION °PLOV® -132¢ RYIS2D MONITOR MEMDRY LOCATION °*RIS20°
FO19 -2023 WLINE S/R (SEE CALL-APPLE NDV/DEC 76 PGA) -1212 [LT34 MONITOR B/R- GCREEN INITIALIZATION
019 -2023 MLINE MONITOR S/R 7O DRAW A HORIZONTAL LINE (LO-RES) -1223 SETTAT MONITOR S/R- SET SCREEN TO 1€XT MODE CLOBDERS ACCUNULATOR
*FBIC ~2020 HLINES MONITOR MEMORY LOCATION "HLINE1® -1218 BETOR MONITOR S/R~ SET GRAPMIC MODE (GR) CLODDERS ACCUMAATOR
#7026 -2010 VLINEZ MONTTOR MEMORY LOCATION “VLINEZ® -1203 SE Tunp PONTTOR 8/R- SET NORNAL WINDOW
+Fe20 -2008 VL INE DRAW A VERTICAL LINE -1189 TADV MONITOR REMORY LOCATION *TADV®
ity 1999 Pt MONITOR REMORY LOCATION “ATS1- -118e¢ nuLPR MONITOA NEMORY LOCATION “twa.Pn-
*F8I2 -1998 CLASCR CLEAR SCREEN - CRAPHICS MODE -ne Lo HONITOR S/R- MULTIPLY ROUTINE
7832 -1998 CLASCA CLEAR LOW RES GRAPHICS SCREEN) 3344 ma2 MONITOR REMORY LOCATION '#n2*
#7026 -1994 CLRTOP MOMITOR MEMDRY LOCAVION ‘CLRYOP* -1 Ll PONLTOR REMORY LOCATION ‘muid* .
*FE38 -1992 CLRSC2 MONITOR MEMORY LOCATION ‘CLRSC2° -he2 i NONITOR NERORY LOCATION #uL4-
*FEIC -1960 cLrsCa MONITOA MEMORY LOCATION ‘CLRSC3® e mad MONITOR MEMORY LOCATION ‘MuLd-
a7 ~1977 GDASCALC HMONITUN S/R TO CALCULATE CRAPHICS BASE ADDRESS ~8 otven MONETOR HEMORY LOCATION ‘DIvPn:
sFa3e -1962 GDCALC MONITOR MEMORY LOCATION ‘GDCALC® -114e otv MUNETOR S/R- DIVIDE ROUTINE
SFEIF -1932 NITCOL MONITOR S/R - INCREMENT COLOR BY 3 “i14e piva MONITOR HERORY LOCATION ‘Dive’
o804 -1940 SETCOL MONITOR S/R TO ADJUST COLDA DYTE FOR BOTH WALVES EQUAL -120 Diva HONITOR. MEMORY LOCATION ‘DIV3*
5071 -192% SCAN SCAN S/R (LO-RES GRAPHICS) (SEE CALL-APPLE DEC?6@) I noi RONITOR MEMORY LOCATION ‘hD1°
sFazy -1933 SCRN MOMITOR 8/R TO CEY SCREEN COLOR AC Y-COORD™Y X-CODRD -110d no2 HONITOR MEMORY LOCATION °nD2°
*Fa79 ~1927 SCRND MONITOR MEMORY LOCATION ‘SCAN2- -1100 "ol RONITOR MEMORY LOCATION ‘MDD’
SFOIF -1921 ATASKZ MONITOR MERORY LOCATION ‘RIMSK2’ -1088 nDATS FMONITOR REMORY LOCATION ‘MORTS®
sroaz -1918 INSDS1 MONITOR MEMORY LOCATION *INSDS) " -to0a7 DASCALC MONTTOR $/R- CALCULATE TEXT DASE ADDRESS
SFBEE ~1908 INSDS2 MONITOR S/R - DISASSEMOLER ENVRY -1072 DSCLC2 MONITOR MEMORY LOCATION ‘DSCLCR” .
SFB9B -1093 LEVEN MONITOR MEMOAY LOCATION “FEVEN® -1063 DELLY PONITOR MEMORY LOCATION DILLI®
SFBAS -1883 ERR MONITOR MEMORY LOCATION ‘ERR - -10%2 BELLR MONITOR S/H- SOUND BELL (BEEPER)
SFBAY -1079 GETFNT MONITOR MERORY LOCATION GETFMT -1041 RYS20 NONITOR REMORY LOCATION °‘A1S28°
*FBOE -18%8 evaudx i MONITOR MEMOAY LOCATION ‘MNNDX1‘ -1040 ST0ADV RONETOR MEMORY LOCATION *STOADV*
weca ~1034 eox2 MONITOR MEMORY LOCATION ‘MNNDXZ* -1038 ADVANCE MONITOR S/R- MOVE CURSOR RIGHT
srece -1047 NDXD MONITOR MEMORY LOCATION “MMDX3" -1028 ATSD MONITOR MEMORY LOCATION ‘R1S3°
$FGD0 -1640 INSTOSP MONITOR & MINIASSEMDLER MEMORY LOCATIDN °INSTOSP® -1027 v1D0UT MONITOR S/R- OUTPUT A-REGISTER AS ASCIL ON TEXT SCREEN 1
+FOD4 -1836 PRNTOP MONITOR MEMORY LOCATION ‘PANIOP* -1008 os MONITOR S/R TO MOVE CURSOR LEFT (DACKSPACE!
+reoo ~1829 PRNTGL NOMITOR MEMORY LOCATION "PRNTBL -998 VP ~ CURSUP RMONITOR S/R 1O CURSOR uP
SFEFY -1803 PRIVL HONITOR MERMORY LOCATION ‘PRMNI - -990 vIAD MONITOR S/R- PERFORM A VERTICAL TAD TO ROW SPECIFIED IN ACCUM (80-$17)
srere -1799 PRMNZ NONITOR MENMORY LOCATION “PRMNZ " -908 viaDZ MONITOR FEMORY LOCATION -VTADZ®
*F910 -1778 PRADR1 MONITOR MEMORY LOCATION “PRADRI * -981 RTS4 MONITOR MEMORY LOCATION "RIS4°
¥4 -1772 PRADR2 MONITOR MEMORY LOCATIGN ‘PRADRR* -9680 (3] MONITOR S/R-~ PERFORM ESCAPE FUNCTIONS
928 -1734 PRADRD MONITOR MEMORY LOCATION ‘PRADRI" -938 CLREQP RMONITOR S/R TO CLEAR FROM CUNSOR TO END OF PAGE CLOBUERS ACC % Y-REG
SF924 -1730 PRADRA MONITOR MEMORY LOCATION ‘PRADRS " -938 CLEOP I MONITOR MEMORY LOCATION ‘CLECP)”
$F930 -1744 PRADRS MONITOR MEMORY LOCATION "PRADRD* -938 HonE MONITOR S/R TO HOME CURSOR ! CLEAR SCREEN CLOUDERS ACCUM & Y-REG
sre38 -1736 RELADR MONITGR MEMONY LOCATION ‘RELADR’ -926 cn MONITOR S/R YO PERFORM A CARA [ACE RETURN
F940 -1728 PRANTYX MONITOR S/R- PRINT CONTENTS OF Y AND X AS 4 HEX DIGITS -922 LF MONITOR S/R 10 YO PERFORM A LINE FEED
*F941 -1727 PRNTAX MONITOR MEMDRY LOCATION ‘PRNTAX® -912 SCROLL MONITOR S/R 10 SCROLL UP | LINE CLOBOERS ACCUM & Y-REG
sF944 -1724 PRNTX MONITOR MEMORY LOCATIGN ‘PRNTX* -906 SCRL1 MONITOR MEMORY LOCATION °SCRL1*
*F948 -1720 PRBLAA MONITOR MEMORY LOCATION ‘PRDLNA® -e84 SCAL2 MONITOR MEMORY LOCATION ‘SCHL2°
SF94C ~1718 PROL2 MONITOR S/R- PRINT OLANKS X REG CONTAINS NUMOER TO PRINT -a73 BCALD MONITOR MCMORY LOCATION “SCRLD®
F9aC PROLD MONETOR MENMORY LOCATION ‘PRBLI" -868 CLREOL HMONITOR S/A TO CLEAR TO END OF LINE
7932 -1709 PCADY MINIASSEMDLER MEMORY LOCATION ‘PCADJ” . -8oo CLEOLZ MONETOR MEMORY LOCATION ‘CLEOLZ®
+F934 -1708 PCADIZ PONITOR &L MINIASSEMBLER PEMORY LOCATION "PCADUR” -B64 CLEOLZ HONITOR MEMORY LOCATION ‘CLEOLD"
F936 ~1706 PCADJA NONITOR MEMORY LOCATION ‘PCADJA* -ass WALT CALL FOR WALT LOGP
$F961 ~1493 RTS2 MONITOR MERORY LOCATION ‘RTS2° -833 WALT2 HONITOR RERORY LOCATION ‘WAIT2®
F942 -1694 FnTy MONITOR REMORY LOCATEON ‘FATi- -834 WALTD MONITOR MEMORY LOCATION ‘WAIFD-
SFIAL -1826 Fnr2 MONITOR MEMORY LOCATION ‘FMT2° -644 NXTA4 FMONITOR S/R 10 INCRERMENT A4 (16 DITS) THEN DO NXTA3
*F904 -1612 CHARY HONITOR b MINIASSEMBER MEMOAY LOCATION °CHARL® -e38 NXTAY MONITOR S/R TO INCREMENT Al (1o DITS) SETT CARRY IF RESWLT A2
SFIDA ~1608 CHARD MONITOR & MINIASSEMDLER MEMCAY LOCATION “CHARZD* -824 RYSAC HONITOR MEMORY LOCATION
SFCO -1800 MNEML MONITOA & NINIASSENSLER MENORY LOCATION “HNEML ~B23 HEADR MONITOR HMEMORY LOCATION
SFA00 -1938 MNERR MONITOR & MINJASSEMBER RMEMORY LOCATION “MNERA -8lo WRBLT HONMITOR MEMORY LOCATION
SFAQD ~1409 STEP NONJTOR S/R- PERFORM A SINGLE STEP ~803 2EROLY MONITOR MEMORY LOCATION ‘2ERDLY’
SFAAE ~1438 XGINIT HMONLTOR MEMGRY LOCATION ‘XQINIV® -790 ONEDLY HONITOR MEMORY LOCATION ‘ONEDLY®
ra70 -1410 1 MONETOR MEMORY LOCATION “XQ1° ~793 WRTAPE ©  MONITOR MEMURY LOCATION ‘WRTAPE®
SFATA -1414 x02 MONITOR MEMORY LOCATION ‘Xa2° -798 RODYTE MONITOR MEMDRY LOCATION ‘RODYTE‘
SFAGS -1402 1R HMOMITOR S/A- IRQ HANDLER -786 ROBYT2 MONLTOR MEMORY LOCATION °ROBYT2°
SFA92 -1390 BREAK MONITOR S/R - BREAK HANDLER -774 RO2DIT MONITOR TWO-EOGE TAPE SENSE
SFAYC -1380 XDRK MONITOR MEMORY LOCATION “XDRX‘ - ROBITY HONITOR MEMORY LOCATION ‘RDDIT*
SFAAD ~1371 XRTL MONITOR MEMOAY LOCATION “XAT{® ~73 ROREY GEY WEY INPUT FROM THE WEYBOAAD CLODBERS ACC * Y-REG
SFAAY -1367 XATE MONITOR MEMORY LOCATION ‘XATS® <741 KEYIN HMONITOR S/A- MONETOR WEVIN ROUTINE
SFAAD -1383 PCINC2 HONITOR MERGAY LOCATION ‘PCINC2° -723 MEYINZ MONITOR MEMORY LOCATION KEYINZ
SFAAE -1361 PCINCD MONITOR MEMORY LOCATION ‘PCINCI” -721 €8¢ MONITOR MEMORY LOCATION ‘ESC’
FADY -130 xJsR MONEVOR MEMORY LOCATION *XJSR* =13 ADCHAR CALL 70 READ WEV & PERFORM ESCAPE FUNCTION IF NECESSARY
FACH -1340 xunp HONCTOR MEMORY LOCATION ‘XJMP* Zr07 NOTCR MONITOR MERMDAY LOCATION *NOTCR®
S$FACS -1339 XINPAT MONETOR MEMORY LOCATION ‘XJMPAT® -673 NOTCR1 MONITOR MEMDAY LOCATION ‘NOVCRI®
SFACD =1334 NEWPCL MONITOR RENORY LOCATION ‘NEWPCL -670 CTANCEL MONITOR S/R TO PERFORM A LINE CANCEL (N\)
SFAD1 =1327 RTNINP MONITOR MEMORY LOCATION ‘RTNJMP - -85 GETLNZ MONITOR S/R TO PERFORM CARRIAGE RETURN AND GET A LINE OF TEXT .
SFAD? -1321 REGDSP MONITOR S/R 1O DISPLAY USER REGISTERS -2 GETLN MONITOR S/A TO GET LINE OF TEXT FROM KEYDD X AETND W/ @ OF CHARS
SFADA -1318 RGDSP | MONITOR MEMORY LOCATION "RGDSPIL‘ -693 0CKEPC MONITOR RERMOAY LOCATION ‘DCHSPC -
SFAEQ -1308 ADSPL MONITOR MEMOAY LOCATION °ROSPI’ -831 NXTCHAR HONITDR MEMORY LOCATION ‘NXTCHAR‘
SFAFD -1202 BRANCH MONITOR MEMORY LOCATION ‘BRANCH® -642 CAPYST HONITOR MEMORY LOCATION *CAPTST’
*FBOD -1269 NBRANCH MONITOR MEMORY LOCATION 'NIRNCH' -640 INSTDSP MONITOR S/R VO DISASSEMBLE INSTRUCTION AT PCH/PCL
Bl -1263 INTTOL HONITOR REMORY LOCATION ‘INITEL® -8d6 ADDINP MONITOR MEMDAY LOCATION *ADDINP ¢
019 -129% RTBL MONITOR MEMORY LOCATION "RYOL - ~626 CROUT HONITOR S/R TO PRINT A CARRJAGE RETURN CLOBBERS ACC™ Y-REG
FDIE -12%0 PREAD MONITOR S/R 10 READ PADDLE X-REG CONTAINS PADDLE NUMSER 0-3 -422 PRAL MONITOR MEMORY LOCATION PRAJ *
*FB23 -1243 PREAD2 HONITOR MEMOAY LOCATION ‘PREAD2’ -618 PRYX2 MONITOR MEMORY LOCATION ‘PRYX2'
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HEXLOC DECLOC NARE use

$FDAD -603 xAn8 MONITOR MEMORY LOCATION ‘XAM3*

SFDAD -593 HODBCHK MONITOR MEMORY LOCATION ‘MODBCHW *

£D23 -389 XA MONITOR MEMORY LOCATION ‘XAM*

$FDDS -386 DATAOUT RONITOR MEMORY LOCATION *DATAOUT®

SFOC3 -371 RTS4C MONITOR MEMORY LOCATION ‘RTSAC*

SFOCe -970 XAIPN MONITOA MEMORY LOCATION *XAMPH®

SFODI -329 ADD HONITOR MEMORY LOCATION *ADD’

SFODA ~330 PRBYTE MONITOA S/R YO PRINT CONTENTS OF ACC AS 2 HEX DIGITS
SFDED -941 PRHEX MONITOR S/R YO PRINT A HEX DIGIT

SFDED -539 PRHEXZ NONITOR MEMORY LOCATION ‘PRHEXZ’

$FDED -3 cout MON{TOR S/R YO OUTPUT CHAR 1N ACC CLODDERS ACC~Y-REG~COUT
SFOFO -328 coury MONITOR S/R YO CET MONITOR CHARACTER OUTPUT
sFoFo -222 courz MONITOR MEMOAY LOCATION COUTI"

SFEOC -2 BLL MONITOR & MINIASSEMELER MEMORY LOCATION ‘BL1’
SFECA -308 BLANK MONITOR MEMORY LOCATION “BLAM

SFEOD -301 STOR HONITOR MEMDRY LOCATION ‘STOR®

SFEL? -489 RTSD RMONITOR MEMORY LOCATION “RTSS°

sFE1e -489 SETHODE HONITOR MERORY LOCATION ‘SETMODE*

SFEID -483 SETNDI MONITOR HEMORY LOCATION ‘SETHDZ’

$FE20 -480 % MONITOR MEMOAY LOCATION “LT¥*

oFE22 -470 LT2 MONITOR MEMOAY LOCATION “LV2*

sFEC -468 HOVE MONITOR S/R TO PERFORM A MEMORY MOVE (A1-A2 TO A&}
SFE3S -438 VFY MONITOR S/R TO PERFORM A MEMORY VERIFY

SFESD -424 VEYOR HMONITOR ¥ LOCATION ‘VFVOK*

SFESE -418 LISt CALL TO DISASSEMBLE 20 INSTRUCTIONS

SFELT -413 LIsT2 MONITOR MEMORY LOCATION ‘LIST2°

SFETE -392 ALPCLP MONITOR & MINIASSEMBLER MEMORY LOCATION AIPCLP®
SFETF -383 ALPCRTS MONITOR MERORY LOCATION ‘AIPCRYS®

$FEGO -3B4 BETINV MONITOR HEMORY LOCATION ‘SETINV®

SFEQA -380 SETNORN MONITOR MEMORY LOCATION ‘SETNDAM®

SFEBS -aze SETIFLG MONITOR MEMORY LOCATION *SETIFLG®

SFEBY -a73 SETHBD HONITOR MEMORY LOCATION ‘SETHED’

SFEBD -373 INPORT MONITOR MEMORY LOCATION ‘INPORT®

sFEBD -arn1 INPRT MONITOR MEMORY LOCATION ‘INPRT*

*FETI -383 8EIVID MONITOR MEMORY LOCATION SETVID®

FE9D -383 OUTPORT MONITOR MEMORY LOCATION ‘OUTPOAT’

SFEI? -381 OUTPRT MONITOR MEMORY LOCATION OUTPRT*

SFETD -237 10PRY MONETOR MEMORY LOCAVION ‘10PRT’

SFEAY -243 10PRT1 MONITOR FEMORY LOCATION °10PRTA®

SFEAS -343 10PRY2 HONITOR MEMORY LOCATION '10PRT2°

SFEBO -336 XBASIC MONITOR S/R TO JUMP YO BASIC

$FER3 -333 BASCONT HONITOR S/R TD CONTINUE BASIC

SFEDSL -330 ) MONITOR MEMORY LOCATION ‘GO*

SFEBF -32t RECZ MONITOR MEMORY LOCATION ‘REGI®

FEC -318 TRACE CALL YO PERFORM MONITOR TRACE

SFECA ~316 STEPZ MONITOR MEMORY LOCATION ‘STEPL®

SFECA -310 MONITOR MEMORY LOCATION "USR*

SFECD ¢ -307 WRITE MONITOA S/A TO WRITE TO CASSETTE TAPE

SFEDA -300 wRl MONITOR MEMORY LOCATION ‘WAL’

SFEED -273 WRDYTE RMONITOR MEMORY LOCATION ‘WROYTE®

SFEEF -273 uURBYT2 MONITOR MEMORY LOCATION ‘WRDYT2*

SFEFS -286 CRHON MONITOR MEMORY LOCAYION ‘CRMON’

SFEFD -239 READ CALL TO READ FROM TAPE - LIMITS Al & A2

FFO2 -2%4 READX1 HI-RES GRAPHICS - READ WITHOUT HEADER

SFFOA ~240 RD2 MONBTOR HMEMORY LOCATION “RD2I°

SFF16 -224 RD3 MONITOR MEMORY LOCATION °‘RDJ°

SFF20 -211 PREAR MONITOR S/R T0 PRINT “ERR™ AND SOUND DELL. CLODBERS ACC % Y-REG
SFF3A -198 BELL MONITOR S/R TO PRINT BELL CLOBBERS ACC™ Y-REG
SFFIA -190 BELL CALL HERE TO QUTPUT DELL

SFFOF -193 RESTORE MONITOR & SWEET-1& MEMORY LOCATION ‘RESTGRE’
FFas -188 RESTRI MONITOR MEMORY LOCATION ‘RESTRI®

SFF4A -182 SAVE MOMITOA & SWEET-16 MEMORY LOCATION ‘SAVE’

SFFAC -190 SAvi MONITOR MEMORY LOCATION ‘SAVI®

WFFI9 -167 RESET CALL HERE HAS SAME EFFECT AS PUSHING RESET BUTTON
SFFed -193 noN MONITOR S/R- NDRMAL ENTRY TO *TOP‘ OF MONITOR WHEN AUNNING
SFF89 -131 HONZ MONITOR S/R 7O RESET AND ENTER MONITOR

*FF73 -t41 NXTITR MONITOR MENOAY LOCATION "NXTITM’

SFF7A -134 CHASACH MONITGR MEMOAY LOCATION ‘CHASRCH®

SFFIC -132 IMODE HMONITOR L MINIASSEMDLER MEMORY LOCATION *ZMODE‘
SFFBA -118 o1e MONITOR MEMOAY LOCATION 'DIG*

SFF90 -2 NXTBIT MONITOR MEMORY LOCATION *NXTDIT®

$FF9D -104 NXTOAS MONITOR MEMORY LOCATION °NXTDAS®

SFFAZ -94 NXTDS2 RMONIYOR MEMOAY LOCATION NXTDSR’

SFFAY -89 CETNUN MONITOR & MINIASSEMBLER MEMDRY LOCATION ‘GETNUM'
SFFAD -82 NXTCHR MONITOR MEMORY LOCATION ‘NXTCHR *

SFFBE -68 TOSUB MONITOR L MINIAGGEMDER MEMORY LOCATION *YOSUD*
SFFC7 ~37 zMoDE NONSTOR MEMORY LOCATION °ZMODE *

SFFCC -92 CHRTBL MONITOR & MINIASSEMSLER MEMORY LOCATION ‘CHATRL®
SFFED -29 SUBTBL MONITOR MEMORY LOCATION ‘SUBTEL®
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Graphics Driver for the
IDS 440 Printer e pittors

The Washington Apple Pi newsletter of November 1979 provided details for interfacing the
IDS 440 "Paper Tiger" printer via the Game I/0 together with a software driver for print-
ing text. The following information contains the necessary modifications for adapting the
graphics driver, written by Ron & Darrell Aldrich for the [DS 225 and published in the
April-May 1979 Call-A.P.P.L.E., to the IDS 440.

A call to Don Williams quickly revealed the two critical patches- In the machine language

* program change PC48 : #3 to PC48 : @5 and in the Integer BASIC routine, line 228, change
STEP 4 to STEP 6. In addition, 1ine 150 should be deleted. Note that the CALL 935 in line
219 sets the horizontal dot spacing appropriate to 16.5 characters per inch whereas the
printer manual specifically cautions against using this, the highest dot density, for plot-
ting because of potential damage to the print head resulting from thermal overload as well
as the possibility of plotting errors because the dot printing frequency may exceed the
timing constraints of the microprocessor. The easiest way to avoid this is to delete the
CALL 935 in line 219 and check that the printer has been set for a lower print density.

An alternative approach, compatible with the AP.EDIT Program Line Editor which intercepts
some of the same control characters from the keyboard used by the printer, is to modify the
text printer driver to include CALLs for all possible print densities as well as enhanced
characters. A listing of this driver “PRINTER" (3p@.3C@) is given here together with the
appropriate CALLs. Note that "PRINTER" has been set to print 80 characters/line. For the
readers' convenience, the modified integer BASIC routine "HIRES DUMP" and the machine lan-
guage listing "HIRES BDUMP" are also given here.

p.s. One way of avoiding a syntax error when turning PRINTER off is to first hit reset,
then 300G, and finally PR#p.

PRINTER HIRES DUMP HI-RES BDUMP
3620 99 43 Ea AIST ” o -
S (3 A3 24 6D S RDH  SLIGKTLY 40DIFIED FOR I5S 78050~ 47 20 53 F1 0C A9 00 9D
FO FO 04 45 440 PRINTER BT W, FILLOFF * 0C08- E7 OC 8D E8 0C A9 00 8D
50 43 +8 A5 - VITH THANKS TO DON WILL- JC10- EA OC 4D E6 OC 8D E9 GC
4D AC 03 85 . u--slfﬁgmem BUP ROUTIHE 0C15- AD E OC AE E7 OC AC E8
10 FB AD F3 10 REM HI-RES Sc I 9€20- 6C 29 &6 OC AB F2 OC 29
BO 03 48 A9 . 20 REA FOR INTEGRAL DATA 8028~ 7F 31 26 C9 00 FO 02 A9
FO 03 EE F8 30 Red IP - 225 PRINTER 0C30~ 40 8D ED OC AD EA OC 44
4B 48 90 EL ) (C38- 4D EB OC 8D EA 0C EE EY
s 0D 83 F8 07 40 REN  BY RON & DARRELL ALDRICH : 4C40- OC AD E9 OC ED E6 0C CP
03 49 58 20 e n e renes vkers 0C48- 05 DO CB AD EA OC 20 ED
67 FO 00 ES v 4Py B8=""3C4="72D%=""1K$= 6C50- FD AD E7 0C C7? 17 AD EE
4 o7 iF 85 CTRL B» Cs D & K 0CSB- OC E9 0f EE €7 0C D0 03
85 21 68 60 0C40- EE EB OC $0 48 50 8D EC
40 OB 18 48 110 X0=Y0=COLR: DIN A%(40) gcs8- oC BE Es 0C 8C ED OE 48
C¢ 90 03 AD 120 PRINT D$;°NOMON Cs1,0° gg;g: g; gg 2; ':’g ;; (‘;: s 3:
8 A? 20 44 ¢ -934! . - 3
N 130 f%‘“ CALL -936¢ POKE -16297 gggg_ §§ 25 8 % 57 3"‘ we
AC 73 07 28 140 PRINT D$3°BLOAD PRINTER®! PRINT - 43 27 29 iF 0D F1 OC 85
36 A2 03 05 U33°BLOAD HI-RES BOUMP® JE90- 27 8A £0 00 FO 05 A0 23
4C £D FD A9 170 CALL -9363 INPUT "NAME OF PICTUR 9€98- 69 04 C8 E9 07 80 FB 8C
o o 45 &1 E s IF e TheN 170 10AG- o 75 44 4D CF aC &D 3
ED FB A7 B1 INT D$5"BLOAD "5A$5" 1V»A$2000° -
19 00 FF FF 160 FRINT DeF"5LOAD "#As3",U» 9CB0- 0C BO 01 40 0A C7 CO 10
. 0CBE~ 08 AD F3 OC 49 7F 8D F3
-936¢ T
190 g"';"m;éﬁ ._,f'f‘;'g Imﬁf.n}ﬁﬁﬁ (CCO- OC 60 A9 20 8D F1 OC 65
1908 IF ASCCAS)=217 THEN 210 gggg: ;—g 30 90 f-_“ ;"5 gi 26 49
! IF ASC(A$)3206 THEN 150 S he A ap N BT
200 CALL 3266 38- 45 27 29 1 DO EF 40 81
I 210 CALL 743! REN CaLL <>740% PRINT . JCE0- 82 34 88 70 A0 CO 00 13
ieoe * PRINT C3: REW CALL PRINTER; C
ALL PRINT SIZE; SET GRAPHICS
220 FOR ¥0=0 TO 188 STEP 4: POKE
3302,Y00 CALL 3072! REM  PRINT
LIME
230 PRINT C3iKsii NEXT YO
240 PRINT C33Bt: PRINT 03iPR$"
250 EHD
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GOMPUTERS PLUS, INC.

6120 Franconia Road, Alexandria, Virginia 22310 703-971-1996

COMPUTERS PLUS, INC. carries a broad line of Micro
Computers and peripherals as well as one of the largest book

selections in the area.

Hours: 10:00 am - 9:00 pm  Mon-Fri
10:00 am - 6:00 pm  Saturday

Soon to be offering classes and seminars on all aspects

of microcomputing.

Authorized dealers for: APPLE Authorized service: APPLE
Cromemco Micropolis
Dynabyte Dynabyte
Micropolis
Northstar

soon to add: Thinker Toys

apple computear

Sales and Service

““The Plus Makes the Difference”



