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capability. (If you are using the LMD package, you
should renumber the input routines so they are
above line number 999. Then they will not be
mistaken as lines of source code. Label the start of
each routine so you can access it from the RUN
mode using a labeled directive.)

If you do this you will note that while lines can
be drawn considerably faster than when the ON

routine was entirely in BASIC, the process Is still
relatively slow. In order to obtain impressive speed
it will be necessary to also convert the LINE
routine from BASIC to machine language. Are you
ready to tackle that task? Why not give It atry. You
can compare your method with that presented in
the next installment (which will conclude this
series).

A RENUMBERING UTILITY

The Sharp PC-1500 and Radlo Shack PC-2 are
tremendously powerful devices in the hands of
even a modest programmer, However, the recent
Introduction of the long awalted 16K RAM modules
has reminded me of the major stumbling block In
wriling long application programs on these PCs:
the lack of an easy to use renumbering utllity. The
purpose of this artlcle ls to describe an extremely
fast “renumbering” routine written In only three
1ines of BASIC code.

why do 1 conslder the avallabllity of a
renumbering utllity to be so important? The BASIC
programming language itself [s at fault. wWhen a
program branches through a GOTO or GOSUB It Is
necessary to speclfy a destination line number.
Unless you are one of the very few who completely
plans out programs In advance on paper, you will
find yourself needing to declde what line number
your program should jump to as you create code.

Can this be a problem? Suppose that you are
golng o frequently be calling an as yet unwritten
subroutine that will, say. evaluate the polynomial
P{x]). You make a note on paper that the subroutine
will be at llne 2000. Every time you need this
routine you must elther remember It or else 100k up
the the subroutine's starting line number. If you
come back Lo update the program at a later date to
modify 1t you will find yourself in the unpleasant
situation of having to trace each subroutine
reference in order to understand the program
(unless you have otherwlise documented the
program in a thorough fashion). Things can rapidly
get out of a hand In a long program where there may
be dozens of GOTOs and GOSUBs. Remember, six
months after the fact, a reference to line number
2000 might not do much to remind you that it
handles P{x).

Fortunately, Sharp designed the PC-1500 with
an unusually powerful feature that is lacking In
many home computers: labeling. Any line may be
labeled. All that Is needed is to place the label in
quotes Immediately after the line number. You do
not even have to place a colon between the label
and the first statement in a line.

To jump to the line, you only need to state
GOTO or GOSUB followed by the label of the
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desired line. This label reference must be enclosed
in guotation marks. Thus, GOSUB 2000 might be
replaced by GOSUB "P(x)" which is much more
descriptive than GOSUB 2000. In fact, it is a fair
example of self-gocumenting code.

A programmer has a wirtually unlimited range
of choices for labels since a label on the PC-1500
can be up to 73 characters in length and include
blanks, upper and lower case letters, numerals and
any other symbols except the quotation mark.

Since the computer supports this powerful
feature, [ strongly recommend that PC-1500
programmers use labels for all references to other
routines and subroutines.

If the previously cited reasons are not
sufficient to convince you of the worthiness of
using labels, I can offer one moare tantalizing
appeal: the following program can renurnber a 300
line program in about one minute. This program
resides in just three lines of code. But, it only
operates on programs wherein all GOTO and
GOSUB references are by labels, not line numbers!

Here is the magic routine:

65024 END

65025 "L"B=STATUS

2-STATUS 1,L
=0

65026 IF PEEK B>2S

3THEN END

65027 L=L+10:POKE

B, L/256, L-25
6*INT (L/256
) :B=B+3+PEEK
(B+2):G0T0 &
5026

The program may be executed by typing DEF L
or RUN 65025, The program then renumbers all
lines lower than 65024, assigning the first line
number the value of 10 and using an increment
between lines of 10. Note that the program does 70!
change GOTO and GOSUB statements! Those
statements must refer to labeled lines.

Here is an outline of how the renumbering
program operates:

The first line is just a precaution that prevents
other programs from accidently dropping down to
the renumbering program.
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Line 65025 finds and stores the address of the
first byte of your program. This address is stored in
variable B. It utilizes the STATUS function so the
procegure works regardiess of the amount of
memory installed in your PC. This line also
initializes the variable L which is used to store new
line numbers.

The best way to understand the rest of the
routine is to recall how programs themselves are
stored in the PC-1500. Each BASIC line starts with
a two-Dyte value, most significant byte first, that
represents its line number. The third byte is equal
to N+1 bytes, where N is the number of bytes in the
body of the tokenized BASIC line. The next Nbytes
are those comprising the tokenized line. The byte
after these N bytes (N+1) is the ASCII cooe for a
carriage return (13) All line numbers must be
greater than zero. The most significant byte of a
line number must be less than 255. This latter
restriction limits the programmer to using line
numbers that are less than 65280. The last user line
in the computer is terminated by the code 255.

The renumber utility ignores all line numbers

above 65023. Thus, you can store other commonly
used utility routines, such as a base converter,
above the renumbering routine, etc, Note that line
65026 in the program terminates its own operation
when a line number greater than 65023 |s found. _

Line 65027 increments the line number
(variable L) by 10. It then POKES it into the proper
two bytes as indicated by variable B. Variable B is
then incremented by N+4 so that It points to the
address of the next BASIC line number. The
program then goes back to line 65026 to determine
whether it is to continue renumbering.

You may customize this program. The line
increment set in line 65027 by the statement
L=L+10 may be replaced with whatever increment
value suits you. Ang, instead of setting L=0 in line
65025, you may set L equal to whatever offset you
desire, such that the first line number becomes
that offset value g/us the line increment value.

Thanks for this utility procedure and routine go
to: NMorman £. Beam, 21051 Gresham Street #1038
Canoga Park, CA 91304,

STAR TARGETS

This is a graphics game for the Radio Shack PC-2
and Sharp PC-1500. It was designed by Davig A
Clowtier, Bullargd Rosd, North Brookfield MA
01535 Youneed at least a 4K RAM module in your
PC in orger to use this program.

To play the game, imagine that you are a ball
turret in a space freighter. Your job is to
eliminate all enemy fighters trying to destroy the
freighter. when the title flashes on the screen,
press ENTER (wice and you will be all set for
battle. Press the left arrow key to rotate your
turret to the left. Use the right arrow key to rotate
it to the right. (Note that the enemy will shift in the
opposite direction.) Use the keys to position the
enemy into the sights. wWnen the sights start
blinking. press the spacebar to fire!

3825:D18(84)="0888
2255361D6E18
244B3RA"

3a3@:5Us(B)="P386
aF1517158FE6

38BS:REM Star lar
gels

3818:CLEAR :CLS :
DM Ss(@ %18
» SUSCBY%X]18; 5

Ds(B)x]18, L%« 29’

a)xle 3835:D2s(B)="08807
3815:DIK DisiB)x2 281208D3E8C32

2,D28(8)%22, Ba8al2"

Us(B)kle 3848:5D%<(B)="6418
3928:5s8(@x="128C! 3C343C343(C18

AZEZ2ARZE1AAC] G4"

2" 3845:U$(@)="63418

ABaas i Ccesaae 330 WAIT B:PRINT

B4163" CHR$ 127;" 5
3847: GOSUB 3388 tar Targetls
3@SA: T=TIME :W&lT Wl B T%ys

A: G=68: CURSOR 25:

GCURSOR G: PRINT CHES$ 1

GPRINT 53%(8) 27
; 3382: IF INKEYS =

)
3868: C=R: RANDOM : CHRS$ 13THEN

R=RND 3:1IF R 3382
=]THEMN LET C 3304: a=RND Z288:B8=
$(B@)=5%¢8) RND 5@
3f/8: IF R=2THEN 33R6: GCURSOR 1:
LET Cs$:{BX)=5U BEEP 1, A, B:
$(8) GPRINT A, B;:
3888: [F R=3THEN GCURSOR 151:
LET C#¢2)=8D GPRINMT A, B;
$CA) 31388: |F INKEYS$ <>
3R8@: BEEP |, 15, 58 CHRs$ |3THEN
tGR=(RHND B8)- 3384
4:1F GR=8 3318:CLS (PRINT
THEM LET GR= By Doav:id A.
o | Clout yer":
3IP95: G=G+GR: IF G» GOSUB 3858
I55THEN LET A37280:RETURM
G=8 3488: P=RHD ?:IF P
3897: |[F G<BTHEN < 31 THEN
LET G6=155 RETURM
3898: GOSUB 358a: 3410:CLS :GCURSOR
GOSUB 3488 G:GPRINT "B8
3188: BEEP 1, 28, 58 g4";Cs(B); "9
:CLS : 488" ;
GCURSOR G: 3428: BEEP 5, 7, 288
CGPRIMT C$(8) :P=RND 18: IF
:GOTO 3868 P¢ 21 THEN
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RETURN THEN LET G=G
3430:G1=78:G2=73 +5
3448: BEEP |, G2-/8 3596: IF G>1535THEN
y 29 GCURSOR LET G=8
Gl:CGPRINT 25 3597: |IF as=" v
S=POINT GI: THEN 3539
GCURSOR G2: A59B8: RETURN
GPRINT 255- 3599:a8=]HNKEYS$
POINT G2 coOT0 3597
3445: 61=61-1:62=6 I688: GCURSOR 73:
2+ GPRINMT D2%¢B8
3458: IF GI<{B0OR G2 )3 :BEEP 5, 9,
2I93THEN 345 08
] 3618:CLS :GCURSOR
3402: G070 3448 Z3:GPRINT DI
F455: PRINT "You w $(B); :BEEP 5
ere blown 10 y 28, 58
pieces ! ": A6280:G1=22:G2=84
GOSuU8 3858 3638: GCURSOR G1:
3468: PR INT "Score GPRINT (RHD
=" SC: GOSUB 128)-=1:
3858 GCURSOR G2:
348 PRINT “5h ips GPRINT (RMND
=" WS:GOSUB |28)-1:BEEP
858 1, 62,5
3488: END JE48:0l=61-4:G2=06
3588: GCURSOR 23: 2+4: IF Gl1<=8
GPRINT "41"; OR G22>=1355
GCURSOR B2: THEN LET WS=
GPRINT “a1" WS+1:G6GAOSUB 3
3585: as= [NKEYS : 79@: G070 385
COSUB 3598 o
d518: |F G¢274THEN 3650: GOTO 3638
RETURN 3788:SC=1NHT (5C+]
3528:CLS :GCURSOR Pa-( 1%
A3 GPRINT Us TIME =TX»)
(B BEEP |, 3728 PRINT "Score
8, 188:4%= =3 5C: GOSUB
INKEYS 3858
3538: |F As=" F73R:PRINT WS;" e
THEM 36882 nemy ships d
3548:CLS ::GCURSOR estroyed":
G:GPRINT 5%( LOSuB 3838
@);:BEEP I, 8 3848: GOTO 3868
 2BB:C=C+] 3838: IF INKEYs$ =
3558: |F C=3THEN CHR$ |3THEHW
RETURNM 3858
3568:00T0O 3528 3855: IF IMNKEYS$ <2
3598: |F As$=CHRS$ | CHR% 13THEMW
2THEN LET G= 3855
G-5 ags’: 1F INKEYS <>
3592: [F GL{ATHEN CHR$ 13THEW
LET G=155 3857
3595: |IF As=CHRS$% 8 3868:CLS :RETURHN

Do not sell this PDF !

REDEFINING THE PC-1500 KEYBOARD

If you have POKEd around In the Sharp PC-1500
you may have noticed a little Japanese symbol
appear in the display. This occurs when bit 2 of
location &764E is set. (You can see it Dy entering:
POKE &764E PEEK &764E OR 4.) When the PC Is In
this mode, keyboard codes may be fetched from a
user-bullt table. To do this, a pointer stored at
&7850 must be set 10 &30 when using a CE-150 or
to &00 when using a CE-158 (RS-232) interface.

In this discussion, the use of a CE-150 will be
assumed. For this case the user-built table must
start at an address: &ng0. The high byte of this
aadress (nn) is indicated to ROM by setting the
pointer at &785E to(nn+1).

The first keyboard table contains 128 bytes.
Sixty-four are used for the regular keyboard and 64
for when the shift key is utillzed. Keys to be
redefined must have ASCII codes greater than AD.

A second table holds GPRINT codes -- five per
symbol -- that are used Lo define each character.
This table is located at address &n+1)A0. The
length of this second table depends on the number
of keys redefined. It takes flve bytes to define each
key.

Thus, the directive POKE &7850,880,83A will
indicate to ROM that a keyboard table starts at
83980 (going to &39FF) and that there is a GPRINT
table starting at &3AA0.

(Keys having ASCII codes less than &30 will be
fetched from the regular ROM table at addresses
&F CAD through 8FET7F.)

The program shown in the accompanying listing
capitalizes on this information. It so5 a set of
Greek alphabet characters Lo the repertoire of the
PC-1500. Note that | said adtrs and not sLostitutes.
All other capabilities remaln. Thus, by a single
keystroke, you may switch from one keyboard
representation to another.

Actually, the program only redgefines 35 keys.
This provides 24 lowercase Greek letters. 10
uppercase Greek symbols (as the other 14
uppercase Greek characters are ldentical to
English ones), and the apostrophe which Sharp did
not bother to provice. To facilitate using these new
symbols within BASIC programs, only lowercase
keyboard characters were redefined.

The program consist of two parts. One POKES
the two necessary tables into the low portion of
memory. The other is a little machine language
routine that activates the Greek mode whenever
desired.

Of course, these keyboard tables musl be
protected by an appropriate NEW statement to
isolate them from the user's BASIC storage area
However, the program works with any RAM
memory expansion (4K, 8k or 16 moaules) This s
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because the first available address is computed
after examining the SOM (Start Of Memory) pointer
that is maintained in address &7853.

Installation and Use

The first step you must take is to protect a section
of: low memory where the table will be stored. Do
this by executing the command:

NEW(PEEK &7863+2)=256+33%6
(If you are using an 8K RAM module, then you could
just enter: NEW &3850.)

MNext, load the entire BASIC program shown in
the accompanying listing into memory.

Execute this program by typing RUN in the
RUN mode. This causes the two tables to be placed
into the protected area of low memary. After a few
seconds the > prompt will come back up on the
LCD. Now you can eliminate all of the BASIC lines
except for line 300

To save the keyboard tables on tape for future
use, set up two variables by executing these
statements:

A=(PEEK &7863+1)*256+128
B=(PEEK &7863+2)*256+335

Now place the tape unit in the record mode and
execute the command:

CSAVE H "GREEK KB TABLE™:A,B
(Again, if you are using an 8 RAM module, then
use: CSAVE M "GREEK KB TABLE" 83980,83BA4F )

Then, in the future you need only reserve the
protected area in memory and load the keyboard
table directly into memory using the command:

CLOAD H "GREEK KB TABLE"; (PEEK &7863+2)*

256+128

You also need to restore line 300 (but you may
renumber that as desired) Altemately, you may
assign the contents of that line to a Reserved key:
(CALL(PEEK&7863+2)*256)
However, make sure you erase this assignation
when the Greek table is not in memory!
That is all there is to it. Press the DEF /G key (or
the Reserved key if you set it up as suggested)
when you want to use Greek symbols. The Japanese

Diagram Swmbols Assigned to Numeric Keys.

Diagram Greek Symbals Assigned (o Alphabetical Keys.

ooooo oooaod Ooooa oooao oooao
| oo oo0on aoaoo oooog acooo
SOCLE OE-ES sOnE0 OmoE0  sLS00
EEEEE OO0 OomoOno (m] [ (=] gomono
BEOOOE SO0OR0OE BOOERED m] Iw| (w imm] (u.
OERREC OEOEO ml | [mim] EOCOAm ooomo
@ w E R T
oDoon oOoodo OEEaO EQDOEE E8H
oOoooo Ooooo ROCOR DEEEE [ Im|
S W b
BOORD sooEn Be . o
BEO0OEC EBOOED EDOED OOOERD BO
OEmOE ml | Imim] [m] | [mim] EEEOD HE
A 3 O F
] ||
N
gomOo COmO ] L
Dl=.D mim]| |mm OROEDO EOROE
A GOk R B
| O |
Z bt o v
14  Issus 29

EOOEOOE
BOOOO0RE

OoCOD SEEEEE OEEED
OoEOD mOO0OE EODODE
EIDIE EOO0CO =000
oo BEOOO0 EEEEE
AEEEEE EO0O0O0CO0 E000O;
o000 w0000 wO00O.
Ooooo w0000 OeEEEc
7 B 9
om0 BONOE EEEER
OedE0 OEOR OOOO0DO
OROmo0 | |m] =] | [
] lmi i ml | | |m] m] | | [w]
OROED OOEOO0 OoOooo
omORD OORO0 O0DOoDoo
EECOER mim| [mim) EREEE
q 5 6
| Im] | Oom &
sl 15| BRa(s! {sisiils] [alals
BE] (Wee] | | SR |neee)
OOEDD BOEDE Dooon
oOomono qulﬂ DDEDD
ssmss Osms0 00000
1 2 3
00000 0QO0O0O 00000 00000 OosE.
EOEOE 0OOO00O 0O0000O oOogooo [OsEoo
EOECE ®EODDOE OOECO OOODO OROO
OENEED OEOED OJOOROD OEEED OSEE.
OOECO OEOEO COECO0 EO00OE OE00
OOEOCO OEOEO OOE00 EQOOE OEDO
OoEQO DOEOO OOOE0 OEEEC ®000
b U 1 0 P
E 0O0O0OO0DO 0QOoO0O0 COoood ooooo
E E0OECO OEEED ODODO 2EOOoO0O
D B B
E OEOE0 UEOED 8EOEOCO 2 ORDED
B COOOED EECEE EBOOROC w0008
G H J K L
O 0
g R
0O doOmD
el i
B N i
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symbol will come up on the display (Lo the left of
the SMALL legend) to indicate that you are in this
special keyboard mode. Remember these symbols
are accessed using lowercase, so press the SHIFT
key before pressing the desired alphabetical or
numeric key. An accompanying diagram shows the
Greek keyboard layout.

To switch back to the regular keyboard, press
the SML key twice.

If you turn the PC of f using the BRE A key, you
will automatically quit the Greek mode, However,
If the PC turns off by powering-down after the 7
minute time-out, you will remain in whatever mode

you were using.

Program Greek Kevboard

Of course, you may use these new Greek
symbols just as you would any other characters:
they can serve in labels, PRINT, PALISE and INPUT
statements, as well as flle names.

Naturally the technique demonstrated here
may be modified to enable your PC to communicate
in whatever 1| you desire, be it Russian,
Hebrew, or Sanscript. How about converting your
PC to French, complete with accentuated vowels?

This powerful technigue for customizing your
PC keyboard was provided by: Patrick L. Pollet
P.O. Box 144, LPM Box 298, Onaliran intermational
Almport, Saudf Arabia.

1:REM greek alp BO, EBE, £24, £BF
habet kedyboard « BCA, EC1, RC2
Z2:JATA REB, R4E, & 19:REM machine c
59, 881,848, £38 ode routine to
« 835,832, 8BS, & activate tabl
58, 857,811, 53 £s
+BIF, E20, &2E 28:DATA &BS, L80, &
3:DATa &38, &40, & AaE, £78, £50, £A5
55, £15, £4a, 32 +&78, £63, ROD, &
» £34, 831, &80, & DD
28, §43, 816, &4B 21:0ATA RRE, B78, &
« B4F, £4C, £29 SE, £EB; 76, R4E
4d:DATA £19, 843, & « E84, £9A, £38, &
45, 812, 844, B2F g
828, 828, £28, & 29:REM
56, 852,813, £46
¢ 1EEEJEEE}EED he special cha
S5:NDATA £82, £5A, & racters
51, 818,841,818 38:DATA &P8, 819, &
+E1F, 88C, BBR, & 28, 844, £38, £B86
a2, 854,814, 847 + EBB, L7E, EBB, &
+ £33, £36, 833 a6
6:DATA &5B, 2AB, & 3):DATA £82, 83C, &
al, 881, £A2, EA3 B2, &7C, &80, & 7F
y BA4, 84S, 889, & 801,801,801, 8
A6, 8487, 821, EAB A3
y BBF, 2C, &2E 32:DATA &B7, £08, &
Z2:DATA £3B, EAS, & ’F, 888, £B7, .88

table gpr
tnl codes of

a2 REaD M:POKE A+
4]1:DATA L18,824,8 1, M:NEXT |
7E, 824,218, 844 26@:END

42:DATA B41, 84A, & END

B62, 802, 862, & 855, 845, 841, &
5C 63
36:DATA £18, 814, 8 a46:0ATA &3E, €49, &
12,814,818, R48 49, £49, £3E, £4
+&7E,8P1,87E, 8 . E49, 849, 8§49, 8
ag d ]
3I7:DATA B42, 841, 8 42:0RATA B28, E25, &
PE, B4, 842, £DP A3; 888, PR
y B30, £49, RPAA, & Z208: "D"A=(PEEK &./8
(a]%] G3+1)¥256+888
38:0ATA E7C,R18,E Z218:FOR 1=8T0 127!
28, 844, 288, £38 REGD M:POKE @+
848, £48, 248, & I, M:NEXT 1
3 228:0=(PEEK &-7B63+
39:DATA E42,824, & 21E256
18, £28, 848, £3) 238:FOR 1=8T0 13:
-&4ﬂ,Eﬂ4,E4ﬁ,E QEQD HL:PDKE g
31 Fl, ML:NEXT |
42: DATA &28, 854,8 248:A=(PEEK B&7863+
44, £28; £88, 32 2)X256+8AP2
. 840D, £49, £31,8 250:FOR 1=8T0 1274:

y83C, 8849, 87C, 8 380:"G"CALL (PEEK
aq £/863+2)%256:

56, 823, £83, 848 STATUS 1

aA, 825, LAB, RAC + 855, &7F, £55, & , 83E, 809, 09, & 1758
. &AD, &AE, @D, & 88 26
3C, 8AF, 826,880 33:DATA &44,824,8 43:DATA B41, 854, &
+&B1; 8B2, &3E 18, 824,842, £38 SE, 82B, €83, £38
B:DATA %19, &B3, & . 848, 20, £48, 8 , 854, 854, 54, &
B4, £22, £B5, £3F 38 38
»&3A, 83B, 85E, &  34:DATA £30,848,8 44:DATA &30, 848, &
BG6, &B7, 823, EBB 48, £38, 288, £48 4B, 38, 848, £48
, 889, 1D, 848 ,&3C, 810, 81C, & , &3F, 815, 816, &
9:DATA £82, £BA, & 2e 28
BB, 818, 8BC, &1A 35:DATA £04,8£38,8 45:DATA 808, 294, &
.&1E, &1C, £50, & ap, £38, £04, &5C 3C, £44, B4, £63
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CARLETON 16+ EPROM MODLILES

Carleton Micro Systerms has announced the
availability of a 16K EPROM Moaule for the Sharp
PC-1500 and PC-1500A or the Radio Shack PC-2
computers. Using this new module, program source
cooes can be stored permanently. Furthermore,
Carleton states that the source code in these
modules can be protected against any kind of
viewing. copying or editing. This is accomplished
by disabling the LIST, LLIST, CSAVE and editing
functions.

The firm claims that these modules are much
more teliable than batlery backup RAM modules.
Using these modules, complete software packages
may be quickly interchanged by simply plugging
them into the computer hardware.

Using a Carleton EPROM Module with a Sharp
PC-1500A results In a system containing 16K of
program ROM and 8K of data RAaM,

The company can either burn a program into the
moadule or assist software vendors in programming
the modules on their own, Normally, software

w29 :._f--em
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received on cassette or battery backup RAM IS
transferred to the Carleton ROM Modules.
—arleton works under standard non-disclosure
terms Lo protect vendors software. Orgers for as
nany as 250 ROM Modules can be processed in less
than a week.

The service is primarily designed to support
software vendors who wish to produce modules in

quantity. A minimum module order is normally 25
pieces. At this quantity, a 16 EPROM Moaule is
priced at $150.00 each, plus an initial programming
setup fee. The price declines to the range of
$100.00 per module for higher quantities.

For further Iinformation contactl: Carleton
Micro Systems, 7877 Comnerce Drive, Soulh Bend
IN 46624, The phone number is (219) 236-4630.

HEWLE TT-PACKARD ANNOUNCES HP-81CX

“ewlett-Packarg Corporation keeps striving o
ring pocket computer capabilities to its line of
series 40 advanced pm-grarr'mmje calculators.
Now the firm has added clock and calendar
functions, plus text-file edgiting and extented
Temory to its HP-a1 line in its new HP-41CX.

The new model has all the features of its
Jredecessor, the HP-41CV, plus those mentioned in
the preceding paragraph, 20 new commands, and
wer 3,100 bytes of memaory.

The Time Module in the HP-41CX enables the
Jperator to use the highly pertable unit as a
time-based controller, an alarm clock, an appoint-
ment reminder, a timer or a stopwatch.

The Extended FunctionsM™emory Module in
the HP-41CX (which was an option in the 41CV)
orovides 868 bytes of extended memory, memory-
management functions, programmable versions of
several HP-41 functions, plus several register and
flag manipulation functions.

Photo AHP-41CX Programmabie Calculator.

The 24k bytes of ROM in the HP-41CX
features an RPN operating system. This sytem
permits users to view intermediale resuits as wetll
as recover easily from error congitions. The RAM
in the HP-41CX retains its contents when the unit
is turned off. An alphanumeric LCD screen permits
viewing of both numeric and alphabetical charac-
ters plus special symbols and operators. The alpha-
numeric keyboard is redefinable. Thus, users may
assign frequently used programs or functions to a
single key to customize operation. Keyboard over-
lays are available for users who want to create
their own labeled keyboards.

The HP-41CX can be expanded, via the HF-IL
(Hewlett-Packard Interface Loop) . Peripherals
include printers, plotters and instruments, All of
these can be maintained as a battery-operated
systemn allowing complete portability.

For more information on the $325.00 HP-U41C X,
contact your local HP sales office.

Photo AP Peripherals Cormected VieHP-JL.
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ENHANCED FILE MAINTENANCE PROGRAM

One of the satlsfylng aspects of belng the Editor of
POV |s seelng the improvements that come about
over time as a conseguence of publishing hard to
obtaln Information. As you know, during the past
year (and more), PGV has published a great deal of
Information on machine language programming for
the Sharp PC-1500 and Radlo Shack PC-2. We are
now seelng the results of having made this type of
Information widely avallable,

The program presented here Is an excellent
example of the types of Improvements that can be
obtained through the judiclous application of ML
techniques. This Is an enhanced version of the File
Maintenance program that originally appeared In
Issue 24 of PO 1t was developed by the originator
of the program, Steaen Tomback. 19 Maplewood
Way, Pleasantville NY 28570 Through the use of
machine language routines, Mr. Tomback has
vastly improved the overall operating speed of the
program. Additionally. he has removed the former
barrler (Imposed by BASIC) that limited record
lengths to 80 characters. If you found the orlginal
verslon useful, you will be ecstatic over this one!

Overview

The File Maintenance program will allow the set
up of a filing system to a user's specific needs.
Think of a file box filled with 3 x 5 cards. The box is
called a #//g the cards are called recorgs and the
lines on the cards are called fe/os

This programs allows the user to define the
fields on the cards, store information in those
fields, and have the ability to retrieve cards by
searching fields for specific information. Thus, one
coula utilize this file maintenance program as a
filing system for such things as birthdays,
anniversaries, magazine subscriptions, or invest-
ments. A periodic search (such as monthly) would
SEIVE as a reminder as to which [tems were coming
due.

Equipment Required

This program operates in a Radio Shack PC-2 or a
Sharp PC-1500 that is equipped with an 8K memory
expansion module. In order to make use of the

program you will also need a printer/cassette
interface such as the Sharp CE-150.

About the Flle

Here Is Important information for you to know
about the structure of the flle:

Nuner or Reconds: The program utilizes just
under 3K of memory. The remainder is used for
storage of the file. Using an 8K memory expansion
module gives the PC a total memory capacity of
about 10 kilobytes. Thus, about 7 kilobytes would
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be available for data storage. The number of
records that can be stored will depend on the total
number of bytes assigned 10 a record. For instance,
a file utilizing 100 bytes per record would allow for
the storing of approximately 70 records.

File Name: when a flle is created, it must be
assigned a name. This name may not exceed 15
characters. The assigned name is saved with the
file. (Using a file name that is shorter than 15 bytes
will not increase the amount of data that can be
stored.)

Flela Name: A record may contain up to 12
fielas. (A field is simply an item within a recora. A
name, an address, and a telephone number might
each constitute a field.) when a file is created, the
user must assign a name to each field. That name
must not exceed 15 characters. Again, assigning
less than 15 characters to a field name will not
make additional room for the storage of data,

Fielg Length: The length of a field may be set
at from 1 to 40 bytes.

Record Lengt/r: The record length is a function
of the number of field(s) defined and their lengti(s).
Since a field may have a maximum of 40 bytes and a
record may contain up to 12 fields, the maximum
record length is 4380 bytes. (A record this size would
not be practical in most situations because it would
only allow approximately 14 records ina file.)

Flelds Per Recora: A record may have from 110
12 fields.

Fleld Searoh: A record may be searched bylto
4 flelds. If you set up a file of birthdays as well as
anniversaries, it would be beneficial to establish a
field called TYPE. This fleld would be used to
distinguish between the two categories (say B and
A, 1espectivelyl. Another field rmight be named
MONTH DUE. Finding all the birthdays that
occurred in a particular month could then be
accomplished by a two field search.

Before Starting

The first time the RUN command is issued, the
program POKES several machine language routines
Into memory. It then erases those POKE commands
from the BASIC program in order to save memory.
Attempting to copy the program after it has been
started should thus be avolded. _

Also, using the RUN command will cause any
flle currently in memory to be erased. Do ot use
RUN to restart the program once you have any part
of a file stored in memory. Always use the
directive GOTO 15 to restart the program witnoyt
loss of data. (You might want to place sucha state-
ment under control of a softkey.)

The program uses the black pen of the printer.
Make sure you have a good pen in that position.

when selecting from the menu, remember that

POCKET COPUTER MEWSLETTER  Issue 30 3



em—r 00 Aot Sharp B C- 1500 A P G 00 e

Srogram File Maintenance.

4

18: GOSUB 8895: L0OCK

S:CLS

¢t TEXT :CSIZE 1
:COLOR B

tWAIT A:D=
S:H=@:RESTORE
:FOR 1=1T0O D:
READ Is(B):
PRINT 1#(8)

2B:FOR J=1T0 328:1

$=INKEY$ :1F I
${>""LET J=B68

25:NEKT J
3@: IF 1%=""THEW 5

%)

35:FOR J=1TO D:1F

MID$ (“NOI1AUP
FC"; Jy 1)=I$LET
H=J 2 J=D

48: NEXT J

45: IF HCLS

0N H

GOSUB 188, 288,
A8, 498, 588, 7’8
B, /98, 888, 388:
GOTO 15

S@:MEXT 1:G0TO 15

55:DATA

BR:DATA

"N - NEMW
FILE", "0 - OUT
PUT/TAPE", "1 -
INPUT/TAPE"
") - FILE
PARAMETERS", "
a -~ ADD RECORD
“, "P ~ PRINT R
ECORD"

65:0ATA "U - UIEW

138: INPUT

148: FOR

RECORD", "F -
FIND RECORDC(S)
"y "C - CHANGE
RECORD"

19@: IF LEN MN3=8

THEN 115

185: BEEP 3: INPUT

SURE? "i 1%

118: 1F 1s{o>"¥"

RETURN

115: GOSUB 8935
128: INPUT

"NEW FIL

E NAHME: ';N%

125: 1F LEN N$<10R

LEM M$2>15THEN
128

"EIELDS
PER RECORD:
K

135: 1F K<CI10R K2>12

THEN 138
I=1T0 K

145:

158:

155:
168:
1653
178:

175:

198:

208:

CLS :PRINT “FI
ELD";1;" NAME:
":CURSOR 14:
INPUT "";@$(1+
14)
IF LEN @$C1+14
><10R LEN @$(]
+14)>1STHEN 14
5
CLS :INPUT "HO
W MANY BYTES:
"3@C1+14)
IF @C1+145<10R
BC1+14)>4BTHEN
155
L=L+8C1+14):
NEXT I
GOSUB 198
PRINT "MAXIMUM
RECORDS" ; N:
BEEP 15:RETURN
N=INT ((STATUS
3-STATUS 2-B3>
/L) RETURN
IF LEN N$=0
GOSUB 96@:

* RETURN

285:

218:

215:

228:

IBE:
IR5:
I18:

315:

328:

325:
338:

335:

IMPUT “TAPE RE
alDY? "i 1%

1IF Is<>"y"
RETURHN

PRINT #MS$;B%(#
1, BOK)
[$=N$+"%":
CSAUE Ml$;
STATUS 2,
STATUS 2+(M%xL)>
: RETURN

IF LEN N$=8
THEM 313

BEEP 3: INPUT *
SURE? ";1%

IF I$<o"y"
RETURM

GOSUB 935:
INPUT “FILE NA
ME: ";N$

INFUT #iN$,88CX
b, BCk)

GOsSuUB 19@

IF N<MPRINT "F
ILE SPACE EXCE
ERDED!":BEEP 15
: GDSUB 895:
RETURN
TF=MNEF+"x" ]
CLOAD MI%;

4R8:

ARS:
418:
d]15:

420

425:;

438

S588:

S85:

518:

913

cea.

6R5:

Bl1@:

#1F LEN

STATUS 2:
RETURN

IF LEN N%$=P
LGOSUB 368a:
RETURN

LF S:iLPRINT "F
TLENBME: 7 ;N%
LPRINT "MAXRIMU
M RECORDS: ";HM
LPRINT "RECORD
S USED:";M
LPRINT "BYTES
PER RECORD: ;L
ILF 1

FOR I=1TO K:
LPRINT "FIELD"
11" ";asC]+14
iTAB 28;USING
“HEH"; "BYTES";
BLI+14:USING
NEXT l:LF. 6:
RETURN

IF LEN N%E=B
GOSUB 9B68:
RETURN

1F M=NPRINT "0
UT OF RECORDS!
"iBEEP 15:
RETURN
F=STATUS 2+(M%
Li:FOR I=1T0 K
th=1414

CLS :1sc@y="
PRINT d2(G); ™.
"JCURSOR LEN @
$CEI+2.INPUT
L1508

1¢¢c8) >4
(G)GOSUE 985.
GOTO 515

:GOSUB 955:F=F+

BCEYMNERT 1+
CLS :iM=M+]1:
PRINT "ADD REC
ORD";M:BEEFP 13
sRETUREN

LF 1:LPRINT "R
ECORD: "; 1.LF 1
G=5TATUS 2+<(]
~12%¥L):FOR F=1
TO KiE=F+14
CALL STATUS 3-
5, BCEy-CaALL
STATUS 3-14, G:
J=5TATUS 3+
caLL STATUS 3-
35, J:G=G+ELE)
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615:

B28:
B25:

E38:

635:

648:
645:
658:
655:
668:
7886.

785

718.
715.
728
go8:
805:

gl1A:

815.

B2

825:

838:

1F 14>
LPRINT STR$ (F
F T 4%
MEXT F:RETURM
I=1

PRINT STRE <F)
ST MIDS (I8¢
Ay, 1, 24)

IF ASC IMKEY#
=BLET J=J+1.
GOTO 658

1F ASC INKEYS
=]12LET J=J-1:
GOTO B58

1F aSC INKEYS$
¢213THEH 628
CLS :MEXT F:
RETURHN

IF J=BLET J=1
1F J2LEN I1s<{8)
LET J=LEN ]1%(8
bl

GOTO 625

1F N=BGOSUB 36
A: RETURN

1=@: INPUT "REC
ORD HUMBER.
1

IF 1<10R 12N
THEN ReTURN

IF i¢="U"GOSUE
E@5:. RETURN
GOSUB 688 LF 3
CRETURKM

IF M=RGOSUE 96
B:RETURN

CLS .H=B: INPUT
"HOW MANY FIEL
0D SEARCH? “,;H
IF HCI0R H>40R
H>KTHEM RETURN
RESTORE BBES:
FOR 1=1T0O H:
READ 1%: Js=
STR$ |1

CLS :8¢]1)=8;
CURSOR :PRINT
J%;18%.CURSOR 4
: INPUT "FI1ELD
NUMBER: ";BC1)
IF @¢1)<10R @&¢
1)»KTHEN B28
CLS :lgc@y="",
CURSDR :PRINWT
"SEARCHY;8C12;
" FOR: "
CURSOR 14:
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INPUT “7, [$(8) THEN RETURN
835: IF LEN 13(8)>]
60R LEN 1%(B)>

@caclio+14> 928: IF GCIOR GOK

858:F0R [=1T0 n: 5:G0TO 925

FOR J=1T0 H

TO LEN B%C(J).1 J=STATUS 3+7:
$=]18$+CHR$ PEEK

FiF=F+1:NEXT E 63, JiRETURN

915:G=8: INPUT "FIE
LD NUMBER: ";G

GOSUB 985:G0OTOD THEN 315

B3 925. 18¢@)="". INPUT
8408: |F LEN [%2(B2<] "CHANGE TO. -~

THEN 838 1@
B45:98C1)=1%(B): 938: | LEN 1%(B)>4

NEXT 1 (G+]4)G0SUB 98

935:605UB 998: G=G+

855:CLS :PRINT "RE 14:COSUB 355-
CORD"; I RETURN

B6@:GC=@¢J).COSUB 3 955:CALL STaATUus 3-
98 5, @(E):CAaLL

865; Is="",FOR E=1 STATUS 3-14,F:

CALL STATUS 3~

181B:POKE STATUS
2+25, 884, Ak

986: POKE STATUS 3~
35, tAS, 276, £08
 B0F; 826, £ER5, & » 878,867, 4,8
76, 801, B18, En3 Ok, 878, 868, £
876,802,817, B 9A
895, 841, £88 1815: 1=996. CALL

99/ POKE STATUS 3- STATUS 2, 1.
19, 4, BES, 8, E4] I PEEK &./7860
« 890, B4, ERE, B B=EBSTOP
76, g01, 4, BAE, & 1828 X=5TATUS 2-1]
6, BD2; 89R, 4, 8 -27
AE, £76, 808, 89n 1B25:0=5TATUS 2-1

998: POKE STATUS 3- -
53:&951 3?51 £0e IH38. CALL STaTtTus
y BOF; 828, BA5, 8 2+25; 4
76, kD1, £18, 205 1B835:P0KE [~-1,83A
826, 8BD2, 210, B . 8F1, 299, &0,
45 3, BE4, §14, BF

999.POKE STATUS 3- 1, BAB, 853, B2
43, 887, 8, BB, 4 2, 854, 84F

B870: IF NIDs (1%$,1, 960:PRINT "FILE ERN 851,888, 8,29A |R48:POKE 1+12, &4
E-12<>8%(J) PTY ! “.BEEP 15: » 8BS, 32, 851, €8 0,842, E4], 84
NEXT 1:RETURN RETURN 8, 3, E9A 3, 84B, 8209, &1
B75.NEXT J 985.CLS :PRINT “TO 1B8@:POKE STATUS 6; 840,828, 83
BE8O: GOSUB GB@:NEXT 0 LONG!":BEEP 2, 884,828, 4, 8,R2F, 238,83
| :RETURN 15: RETURN g2n, 8BE, 802, 3, 8D, &FF
ABS:DATA "st", "nd" 989@.F=STATUS 2+((] EEA, B, 8N5,87 |R45:POKE 1-15, &l
vty TthY =1J)%L)> B, 8AG, 8, £N5 l
9@8: |F M=BGO0SUB 96 992.|F G=1RETURN 1885: POKE STATUS 1B538:CLEAR :DIM ]
B RETURN 984.F0R E=1T0 G-1. 2+13, 878, 07 $(RY%E4]:
985. 1=8. INPUT "REC FafF+@C(E+14): «BA, 846, E46, RETURN
ORD WNUMBERE. 7, NEXT E:RETURHM E46, &FB, En4, STATUS 1 3566
i 995.CLEAR .DIN 1s( ENE, 876, 808,
918: IF 1{10R 123N Blx4] 29n
i
only a single keystroke is needed. All other entries, An lllustration

such as data, must be terminated by pressing the
ENTER key. For instance, to establish a new file
just depress the N key when the menu is cycling. To
enter a new file name, type in the desired name
followed by the ENTER key.

Al the Beglnning

Load the program into the computer, place the PC
into the RUN mode and type RUN. A continuously
cycling menu will be displayed containing the
following ltems:

- NEW FILE

- OUTPUT/TAPE

- INPUT/TAPE

- FILE PARAMETERS
ADD RECORD

- VIEW RECORD

= PRINT RECORD

= FIND RECORD(S)
= CHANGE RECORD

MU= HOZ
I
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To show how the program may be applied, a flile for
holding birthdays and anniversaries will be
created. It will be named AUTOCALENDAR. The
seven flelds will be titled and sized as follows:

Name Length (Bytes)

Fleld 1: TYPE
Fleld 2: HONTH DUE
Field 3: NAIE
Field 4: ADDRESS
Field S5: CTY ST ZP
Field 6: PHONE
Field 7: NOTE

Setting Up ANew File

A new file is created using the NEW FILE option.
Depress the N key while the menu is cycling and
NEW FILE NAME will be displayed. If a file already
exists the programs asks SURE? Any response
other than Y at this point will return the program to
the main menu. Responding Y clears the memory of
any previous file. The program will then prompt for

anlgd8dne
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31 NEW FILE NAME. This procedure permits a user
~ho has inadvertently selected the NEW FILE
‘unction to exit without erasing the existing file.

If you desire to follow along with this example,
anter the name AUTOCALENDAR for the new file
ame. The program will then ask FIELDS PER
RECORD. Enter the number 7 for this illustration.
Remember, the maximum permitted is 12, a value
jreater than that will not be accepted.)

The PC will then request the name of each field
ind its length in characters. Respond as outlined
ireviously if you want to follow the example, After
he file has been set up, the program will issue a
ieep, then display the maximum number of records
hat may be stored (74 in this examnple). After this
he program will go back to displaying the menu.

'rinting Flle Parameters

is option causes the current filename, maximum
umber of records that can be stored in the file, the
umber of records used, the number of bytes in a
ecord, and each field name and its length to be
rinted. After outputting this information the
Togram reverts to displaying the menu,
If you are following the example procedure, it is
1 good idea to select this option and verify that you
ave set up the file correctly. Depress the number
digit key while the menu is cycling to select this
unction. If you find that the file is not set up as you
iesire, then stop the program with the BREAK key.
‘ou would then issue a RUN command to restart
ne prograrm.
It is important to realize that once defined, you
annot alter the file parameters without losing all
ne data currently in memory. Make sure you have

nings set up properly before you start buildingup a
ile of valuable data!

\dding A Record

low that a file has been created and its proper
armat verified, try adding a birthday to it. Depress
€ A key while the menu is cycling. The first field
escription (TYPE:) will appear. Respond B to this
eld for birthday. (Remember, field 1 in this
pplication is used used to differentiate between
nniversaries [A] and birthdays [B])

The second field description, MONTH DUE, will
en be displayed. Respond with a two-digit
naswer. Thus, 01 should be used for January. The
3lue 12 would be used for December. (If a single
igit was used for January, then a single character
2arch of the MONTH DUE field for the digit 1
ould find both the 1 and the 12 entries. Using two
naracters means that a properly specified search
111 yield exactly the desired match.)

Contlnue entering the rest of the information
Jr the record as prompted by the field names. (You

might want to use the NOTE fleld for the actual
birthdate or sorme other relevant information.)

when all the fields in the record have been
inputted, the computer will beep. It will then show
the record number assigned to that entry before
going back to display the menu.

Viewing A Record

To display the contents of a record on the LCD, use
this option. It is selected by pressing the V key
when in the menu mode. Respond to the prompt for
RECORD NUMBER by entering the desired value.
(To view the example record just entered, respond
with a 1, assuming it is the first entry in your file.)

The number that appears on the lefthand side of
the screen while viewing is the field number. This
is followed by the name of the field and then its
contents. Press ENTER to display each consecutive
field within a record.

The LCD can display 24 characters of the fields
numbered 1 through 9 and 23 characters of the
flelds numbered 10 through 12. However, the
forward and back arrow keys may be used to scroll
the screen right and left when fields exceed these
lengths,

wnen the last field in a record has been
displayed, pressing the ENTER key will return the
program to the cycling menu,

Printing A Record

Use the PRINT RECORD option, selected by
pressing the P key, to list a record on the printer.
(To list the example record, respond to the prompt.
for RECORD NUMBER with a 1.) when the record
has been printed, control returns to the menu.

Changing A Record

Depress the C key when in the menu mode to bring
up this option. It permits the altering of data within
a specified field in a designated record. Respond
appropriately to the prompts for RECORD
NUMBER and FIELD NUMBER. When the prompt
CHANGE TO is displayed, enter the desired data

If the new information is different in length
than the original field entry, the remainder of the
field is filled with spaces. To delete the contents of
a field, respond to the CHANGE TO prompt by
pressing just the ENTER key. This causes the entire
field to be filled with spaces.

Atler a field nas been changed, the program
returns to the menu mode.

Finding Record(s)

Records in a file may be located using this option.
From one to four fields may be searched at a time.
After you have inputted several birthdays and
anniversaries into the example flle, try finding a
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particular birthgay by month and name as follows:

Depress the F key while in the menu mode to

bring up the prompt HOW MANY FIELD SEARCH?
For purposes of illustration, assume a three-field
search on the fields narmed TYPE, MONTH DUE and
NAME.
Now respond to the 1st FIELD NUMBER prompt
with a 1 to indicate that the first field (TYPE)is to
be checked. Respond to SEARCH 1 FOR withaB
for birthaay in this example.

Respond to the 2nd FIELD NUMBER prompt
with a 2 as the second field (MONTH DUE) is to be
examined. Respond 10 the prompt SEARCH 2 FOR
with the month of the birthday you are seeking.

Respond to 3rd FIELD NUMBER with a 3 to
indicate that the third field (NAME) is to be
inspected. Respond to SEARCH 3 FOR with the
name of the person you are seeking.

After this entry the program will begin looking
for the record that matches all the parameters
requested. As it searches it will display the record
number that it is examining. wWhen it finds a record
matching all the specifications, it will output it to
the printer. when the search has been completed,
the program returns to the menu mode.

It should be noted that a fleld search may be
performed in any order. While field numbers 1, 2
and 3 were specified in the example, they could
have been requested in the order 3, 1, and then 2.

Saving AFile On Tape

Files may be saved on tape. Make sure the tape
Jecorcer is properly connected and set 1o the
record mode. Check that the cassette has been
advanced beyond the tape leader. Press the O key
10 bring up the TAPE READY 7 query. Any response
other than Y will terminate the procedure. A
response of Y will cause the file to be recorded on
tape using the name of the current file. (For
instance, AUTOCALENDAR, In the case of the
current example.) when the file has been written,

program operation reverts to the menu.

Since data files can no! be verified, it isagqood
idea 10 make a second copy of important filesona
second tape cassette. Just load in another tape and
repeat the tape save process.

Restoring AFile From Tape

Flles that have been previously stored on tape may,
of course, be read back for use by this program.
Make sure that the tape unit is properly connected
and in the playback mode. Press the | key to bring
up the prompt SURE? An answer of Y at this point
clears the memory of any previous file. The
program will then prompt. for the FILE NAME. This
procedure provides an exit from inadvertent
selection of the INPUT/TAPE option without
erasing an existing file.

Inputting the name of a flle (such as the
example ALUTOCALENDAR) causes the program to
begin reading the tape. The file names it finds are
displayed on the LCD.

A data flle is actually saved in two parts by this
program. Hence, when it is recovered, it will be
processed as one file under the original
user-assigned name (AUTOCALENDAR for
example) and another file (AUTOCALENDAR®)
that has the same name suffixed by an asterisk. The
program will automatically process both files,
when the procedure has been completed, the
display will return to the cycling menu.

Deleting Recoras

In order to save memaory, a delete option was not
included in the program, However, if a record that
has been created is no longer needed, then alter one
of its fields tg signify that it nas been deleted. For
instance, place the'letter D in field 1. when you
need anew record, use the FIND RECORD(S) option
10 locate such a deleted record. Then use the
CHANGE RECORD option to edit in your new data.

RABBIT CHASE

David Hergert, 4714 Chickering Ave, Cincinnat],
OH 45232 submitted this clever and challenging
game. It is designed to run on the Sharp PC-1500 or
Radio Shack PC-2 equipped with at least 4K of
RAM. It uses the printer to draw ?raphjcs at the
beginning of the program. Additionally, if you
successfully complete a game by concluding the
fourth level, another set of graphics is drawnas a
reward.

The game Itself Is played on the LCD. In the
game, the player is pictured as a rabbit that is
trying to eat all the vegetables in Farmer Brown's
garden. Farmer Brown is trying to catch the rabbit
with his tractor. The cbjective is for the rabbit to
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eal all of the vegetables on all four levels of play,
before Farmer Brown catches il Each level of play
Is harder than the previous one. (Level four is really
tougn') _

Pressing the number 4 key causes the rabbit to
move to the right. The number 6 key changes its
direction to the left. The rabbit has wrap-around
capabilities, but the tractor does not. Don't let the
tractor catch the rabbit!

If you become totally frustrated and unablé to
win the game at level four, you can see the final
graphics by entering RUN 950. If you want to skip
the opening printer graphics, use RUN 20. The
normal start is to simply issue a RUN command.
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FROM THE WATCH POCKET

Here it is, the end of our third year of publication.
As is the custom in the year-end edition, | will take
a little extra space for this column. This enables
me to review progress in the past year as well as
speculate on what may occur in the year ahead.

Not Much Happened

The past year was certainly not a stellar one in
terms of PC progress. Hardly anything that might
be considered revolutionary was introguced on the
nardware side. Most of what might be called real
progress boils down to just a few minor model

Perhaps the most important advance came
when Sharp was convinced that 2 of RAM was not
for today's sophisticated PC users. The
Sharp PC-1500A s an exact replica of the PC-1500
(right down to the ROM chlps) with some more
intemal RAM. In the new PC-1500A there s &K of
user RAM In the address range &4000 through
857FF. There is another 1K of RAM, apparently
intended for ML routines, tucked In the address
range &7C00 through &7FFF. Just don't use the
first byte of that area as It occassionally gets
stuffed with a &0D when the BASIC Input buffer
overflows. (A software quirk?) Add In the area
dedicated to storage of string and numeric
variables and you have the 8K of memory Sharp 1s
entitied to aavertise. For all practical purposes,
however, your BASIC programs must fit In 6K of
memory, not the 8K you might assume.

Despite the hopes and prayers of many uUsers.
there was very little In the way of peripherals
added by the PC manufacturers. Most notably
absent was the Introduction of any kind of
practical external mass storage device. Of course,
Sharp may view thelr 16+ RAM module, backed up
by batteries, as a viable altemative. Personally, |
do not. At about $150 per clip, it is a long way from
what | consider low cost mass storage. Of course,
you can always spend a half-hour loading 16K of
RAM from tape cassette, provided you don't catch
aglitch.

Hurray For The Litte Guys

Perhaps the most exciting news of the year is being
generated by a small firm in Pennsylvania. Radert
LUingi of Usonics, 7901 Oak Hill Orive, Cheltenfiam,
PA 19012 reports that they have successfully
mated a "stringy floppy" data drive to the PC-1500.
Priced at about $400.00, this unit gives users the
capability of storing and recovering data at a rate
that allows 16K to be transferred in about 30
seconds. Supplies of the speclal drive are sald tobe
somewhat limited. But, if you are looking for
something about S0 times faster than audio
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cassette, you might look into this item.

Usonics also sells the new Brother EP-22
portable typewriter. This is the advanced version
of the earlier EP-20. The beauty of this model is
that it has a bullt-in RS-232C interface. Just
connect it to CE-158 RS-232C interface anc
you have a highly portable external printer. The
EP-22 {s priced at about $250.00. when not being
used as a printer, it can serve as an electronic
portable typewriter, complete with 2K of internal,
editable, memory! A big cut above the earlier
model, and at just a $50.00 premium, this seems
like a good buy.

Put Your Program(s) On ROMs?

A growing trend among PC users in businesses Is to
develop packages of programs that can be used by
many employees. Groups of these programs are
then “burmed” into ROMs for general distribution.

Several firms are now engaged in providing
ROM p services. Out in Indiana, a firm
by the name Carleton Micro Systems |s providing a
complete modular package that can hold 8K or 16K
of EPROM. The module is intended primarlly for
businesses, institutions or software vendors that
need 25 or more packages of the same program(s).
The firm takes software supplied on cassette or a
battery-backed RAM module and converts it to
their EPROM units, The modules disable the
editing, program listing and store functions of the
PC-1500 so that the installed software cannot be
copied. In lots of 25, the 16K modules sell for
approximately $150.00 each plus a software setup
fee.

If you don't need 25 or more coplies of a program
and you can get by with just 8K of program storage,
you might be interested in the module duplication
service offered by Atlantic NE. Marketing, A.O.
Box 921, Marbijehead, MA 01945 Duplication of
your own 8K (battery-backed) module starts at
about $100.00 for a single unit and declines as the
guantity increases.

OEM Actlon Increasing

The pocket computer market currently seems to be
flat to declining at the consumer level, but
Increasing In the OEM market In other words, the
PC Is belng repackaged by others to end up with a
product that performs a specific funation or serves
a particular purpose.

Thus, there Is now a company that sells a
PC-1500 dressed up as a Bond Analyzer. For about
$700.00 you can get a system, completely pre-
programmed, that calculates just about everything
a businessperson would want to know about bond
prices, ylelds, etc. Another firm makes a speclalty
of providing PC-1500s to banks, all set up to
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can load an 8K BASIC program in about one minute.
(It would take about 10 minutes to load the same
amount into a PC-1500.) This means that the tape
interface is a practical way to archive programs
and data. You can keep your working copies on a
bubble, knowing that should sometning ever
happen, you won't have to take half-a-day to
restore the information from audio tape cassettes.
It may also be a good way for people to distribute
pmgra'ns. By the , at least when using BASIC,
PC-5000 prov des an option of writing
pmgra’n:-: to external devices, such as via the tape
cassette interface, that cannot be listed or edited,
only executed.
The optional printer ($395.00 extra) is amazing.
In the first place, it is truly quite. It is the first
printer 1 have ever seen on a portable co{nputer
that 1 would not be embarrased to operate in, say, a
public library. However, it has its limitations and is
not for everyone. It is relatively slow. It is designed
L0 be sheet-fed. A long report means many stops to
insert fresh sheets of paper. It requires special
thermal paper or the use of special (expensive)
ribbons when used with regular paper. If you need
to obtain hardcopies of information when you are
on the road, the printer is a must. However, If you
can walit until you get back to your base of
operations in order to get hardcoples, you might be

better-advised to select another altemative
purchase a separate external printer and drive i
via the PC-5000"s bullt-in RS-232 serial interface
The PC-5000 does not use nickel-caomiun
batteries. It uses a speclal, sealed, lead-ack
package that is surprisingly small. This will
the unit for about 8 hours of operation If the
optional printer is not used. Using the printe:
considerably reduces the battery life. A waming
light comes on when the battery needs recharging
A recharger, supplied with the PC-5000, may b
used to continuously power the unit, thereby

keeping the battery continuously recharged unti
needed for fleld-portability.

Looks Like A Winner

All-In-all, the PC-5000 looks llke a lot of value, at
this time, for Its $1995.00 list price. while It will
surely face stiff competition In the future, the fact
that It is one of the flrst out of the gate will surely
be an Important factor In the race to gain popular
acceptance. It contalns a 1ot of memory, a powerful
version of BASIC, the popular Microsoft operating
system, and a menu-driven means of Integrating a
line of optional application packages. Right now it
appears to be the |lowest-priced unit with such
capabilities. Put all that together and it sure looks
like a potential winner!

LITTLE EDITOR

M Oavid Jackson, 156 sSmithfield Oirifve, Endicott,
NY 1376 provides this version of a text editor for
PC users.

Introduction

LED is the abbreviation [ have assigned to a
program called the Little EDitor. This program may
be used to input data sets and later edit, alter or
delete that data as desired. Although it Is small, it
still contains many of the functions found in
editors that run on large mainframe computers. It
Is somewhal slow because it is written in BASIC.
But, what it lacks in speed it makes up for In
function. The use of BASIC also allows the user o
easily add to, delete or modify its operation.

LED is considered user friendly as commands
are entered under function key control rather than
having Lo Lype in a directive. Only data and certain
parametric information, such as data set names,
have to be typed in.

This program was developed on a Radio Shack
PC-2 with an 8K memaory module. A 4K module can
be useq, but the maximum size of the gata set that
Could be handled will be considerably reguced. The
program requires a printer/cassette interface for
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saving, restoring and printing the data sets.
Data Set Size

The data set size is set by the user immediately
upon entry to the program. A variable called NURM
will be requested. This value is the maximum
number of [ines that will be entered. The largest
value that may be used is 255. LEN will then be
requested. This is the maximum length of the lines
that will be used. The largest allowable value here
is 80. These two variables are used to dimension an
array that stores the data. Plan your data set size
carefully as the array cannot be re-dimensioned
without losing data already stored. Also, the entire
array is saved on tape when requested, no matter
how much or little data has actually been entered
This takes some time if maximum limits have beer
chosen and wastes time if the space is not needed,
Of course, it is nol necessary to fill all lines
reserved. The array can contaln unused space.

The size of the array (NUM times LEN) cannot
exceed the amount of storage available. If It does,
an error message will be displayed. Use the MEM
command prior to running the program to see how
much memory is available. with an 8K module
there will be approximately 7500 bytes, 3400 bytes
with a 4K module, provided that memory is not
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allocated for other purposes.

Regardiess o' the array slze, Intemal pointers
to the current lire being entered or edited, as well
as the last line In the dala set, are malintalned by
the LED program. These are Initlally set to zero
and one respectively. Using the end of data (EOD)
allows the llne pointer to be more easily set to
selected locations without having Lo Lraverse large
amounts of unused lines. Thus, the Initialized data
set Is two lines long. Additional lines may be added
as needed up Lo the extent of the array size (NLM)
that was originally specified.

Initial line pointer
Initial end of data

Current line pointer

| Gurrent end of data

Data Display and Modes

The amount of data that Is seen at one time Is
limited to the 26 characters of the display screen.
The length of a line, however, can be up to the LEN
orginally specified. In order Lo accomodate this,
two types of displays are used. The first |s the Input
display. Thls 1s used when the program has been
placed In the Input mode. It |s cenoted by the
presence of a question mark (?) at the left of the
screen. [n this case, the normal responses and
editlng assoclaled with the use of the INPUT
statement in BASIC apply. The display scrolls left
one character al a time when the right end of the
screen |s reached

The second Lype of display Is assoclated with
he edil moge. It is denoted by a flashing cursor.
while in this mode, all of the function keys that will
be described later are operational. Kay usage in
this mode 1s a little different. Varlous modes are
used to tell the program what 1o go. The current
mode(s) are Indicated by the cursor. These modes
are summarized as follows:

SHIFT MODE - This moode Is similar to the
reqular shift key function used In the INPUT
section. It, however, also modifies the commands
assoclated with some of the cursor movement keys.

6 Txsue ¥1 POCKET COWUTER MEUSLETTER

This mode is entered by pressing the SHIF T key. If
the current line Is nuill [contalns nNo data), then e
program will enter the input moce (a 7 appears on
the left of the screenl This allows data to be
entered faster than when In the edit mode. The
program will remain in this mode for each line
entered until a non-null line is found or the ENT
key s pressed without entering any data. In either
case, the program will revert back Lo the edit mode.

ALTERNATE MODE - This moge also
the command that is assoclated with function and
cursor movement keys as described later. This
mode |5 set by pressing the Reserve mode change
(up and down solid triangle) key.

(The above two modes are automatically reset
after anolher key is pressed. Thatl Is, Uey are only
ineffect for one key stroke.)

INSERT MODE - This mode Incicates that
characters are Lo be Inserted at the cursor position
instead of overlaying those that are already there.
This mode |s toggled by pressing the MODE key.

SMALL MODE - As the name Implles,
characters that are overlaid or inserted will be In
lower case. This mode is toggled by pressing the
SML key.

The cursor is used to indicate the current mode
status. This is done by placing small blocks in each
corner of the cursor. If just a flashing character (or
lone uncerline when the position s blank) is
observed, then none of the above modes are set.
The accompanying diagram shows which cormer
blocks are active for the various mooes. Note that
more than one mode may be sel at a time.

Diagram Qursar Mook Indicstars

% % B o u
Altarnats mode - - 3 ¢ = = SKift mode

o W w

In acadition, when in the edit moode, the cursor
and display positioning is slightly oifferent than
that used by the input mode. wher the cursor
leaves the right sice of the dispiay In the edit mooe,
it will be positioned to the middle of the display
instead of just scrolling left one, This gives the
user a more complete view of the line being edited
and allows one to see data on both sides of the
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cursor. The same occurs, when moving 1o the left,
unless the cursor is In the first position

Normal Function Keys

The following functions or commands are executed
by pressing the specified key when editing In the
normal mode. A beep Indicates that the depression
of a function key (F1 - F6) has been recognized Dy
the program.

F1 - LOAL: This command will 1oad a dala set
that was previously stored on tape. It is necessary
to position the tape to the proper spol. Then enter
the name of the data set that |s 1o be recovered,
The program testores the array parameters that
were saved along with the dala. Pressing the ENT
key Dy itself causes the command to be ignored.

F2 - ADD: This command will add a single null
line immediately after the line on which the cursor
currently resides. If you listen carefully, an audlo
click may be discerned, indicating that one line has
been added.

F3 - CLEAR MARKS: This command will clear
any marks that may have been placed on selected
line(s) of gata.

Fa - MARK DATA: The first press of this key
will mark the line at the cursor position for later
reference. This line will be highlighted by reverse
video. A second press will mark a group of lines, all
of which will be denoted by reverse video, The
group comprises all lines between and Includlng
the marked lines. A marked llne or group of lines
may be moved, deleted or printed. Marks may also
be used W limit changes o a selected line or group.

F5 - MOVE: Pressing this key causes the
marked area to be moved after the line on which
the cursor is currently located. The marked data is
not erased. Thus, this directive may be used
ouplicate information at varlous locatlons. (To
erase dataseealtermate F2.)

F6 - FIND DATA: This key is used to Indicate
that a word or phrase |s Lo be searched for In the
data beyond the current cursor or ina marked area
If locateq, that line will become the current line In

Whe display. If the searcn |5 unsuccessful, the line
pointer remains the same.

Alternate Function Keys

Tre following functions will be executed upon
pressing the specified key while editing In the
alternate mode.

AF 1 - SAVE: This command will save the data
sel and assoclated parameters. You will have to
position the tape, make wure you have st the tape
unit to the record moce, and enter a flle name for
the data set. Pressing the ENT key without other
Input will cause the command Lo be ignoted.

AF2 - DELETE: This command causes the |ine

tnal the cursor is on or a marked group of lines to
De removed from the data sel. A low tone Is Issued
for each line that is celeted.

AF3 - DIPLICATE: This key causes the line
that the cursor is on to be duplicated immediately
after the line.

AFA - Not used,

AFS - PRINT: The entire data set or a marked
group of lines is printed. Prior to outputting of the
gata, the program will prompt for the CSIZE
oesired by Lhe operator.

AF6 - CHANGE DATA: A global change
function. The system prompts for Arorm data and (o
data. All cases of the former following the cursor
Lo the end of the data set or within a marked group
are modified to the latter. Arull fromentry causes
the (o data Lo be inserted at the start of each line,
A null fe entry will cause the from data to be
removed

Shifted Function Keys

If the shift mode Is on, the function keys F1 - F6
will react as in the input mode. That is, the
characters !, °, #, $, % and & will be entered. The
shift key Is also used to enter @, >, ¢, 7, -, : and
comma as indicated on the

The shift key is aooitionally used to activate
the CLR key. Tnis combination causes the data
array to be re-initializeq.

If the OFF key is pressed while In the shift
mode, the program Is terminated.

Cursor Control Keys

The cursotr control keys perform In the following
manner:

The 1ignt arow causes the cuTsor 10 move one
character position o the right.

Shift rignt arrow causes the character beneath
the cursor 10 be deleted. The cursor remains at the
same position

The lefl arrow causes the cursor 1o move one
character position to the lefL

Shift lefl arrow causes the character to the left
of the cursor o be eliminated. The cursor also
moves left one position

The up arrow causes the line o move
one line closer to the start of the data set (- 1)

Allernale up armow causes the line polnter to be
Em;reu five lines closer o the start of the data set
-5,

3Nifl up arrow causes the |ine pointer to be sat
to the start of the data sel. (Note that this cannot
be performed on a rull line as the shift will cause
the program to go into the input mooe, )

The down arrow moves the 1ine pointer one line
closer Lo the end of the data set (+1)

Altemate oown arrow causes the line pointer 1o
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move five llnes c.oser to the end of data(+5) Shift RCL aoos 20 lines.

shift cown arrow sets the line pointer to the A fast audio click announces the aodition of
end of data (. this operation camnot be used each line.
while on a null lire.) The DEF key displays the status of all the

impartant pointers. This display uses the format
Additional Key Cepenilities lllustrated In the accompanying diagram. (The
The following keys also assist during editing diagram assumes that the data set initially had an
operations: array slze whereby NUM=99 and LEN=20, The
The RCL key aaads five lines after the current value 999 in the marked lines positions indicates
line. that no lines are marked.)
Alternate RCL aads 10 lines.

FTOgram L/ttie Editar.

4:CLEAR : IMPUT °
NUM=";N: INPUT
"LEN-";0

S5:011 HeCHNX¥0:A=
1

lB:L=99%:N=999:
WAIT B:C=1:P=]

28:POKE 1B489, 72,
118, 74,8, 5, 183
» 255, 65, 78, 78,
153, 8

3R:POKE 18421, 76,
119,139, 6, 72, 1
13, 74,8, 158, 18
y 154

S2:0=8:Z=0

55: IF B{=BLET B=8

68: IF B>»=ALLT B=A

78:¥=LEN NRS(B:IF
QX2S5_ET P=P+13
10=0-13

BBA: IF QBAND P>1
LET 2=p-12:0=0
13

ag: IF QEBLET 2=8

a5: 1F (P+Q@>>YLET
G=Y=P+]

128: C=P+0: PRINT
nips (NsS.(8), P,
26)

118: IF 8>=LAND B(=
MCALL 18423
120: GCURSOR bB5%0: [F
. D+E+F+G+((N10D%

(HM$C(B), C, 13="
“I0R CHY2=1
THEN GPRINT "4
24@484848":
GOTO 148

130:GPRINT E+G;E+GB
185 0+F; 0+F

134: IF (Y=8)aND (D
YAIGOTO 4288

148: K=RA5C INKEYS$ &

IF K=860T0 128
145: IF K<>32AND K<
48G0TO 288
158: IF D=860TO 178
155: IF K=BILET K=6
4

168: IF K=32LET K=9
4

165: 1F K>393AND K<{4
BLET K=ASC ¢
HID® C*¢>: 30y
T K=39;, 1))

178: IF K»6<4aND K<2
1AND FBLET K=
K+32

175: 1IF C>YLET ns<B
Y=M$(B)+CHRS K
:6OTO 185

18B:N&(BY=LEFTS N
$(B),C-1)+CHRs
K+RIGHTS (M3$(B
), ¥Y=C+(G>8))

185:0=0+1:GO0TO 58

© 288: |F K=12AND D=8

LET Q=0+1:G0TO
58

218: IF K=8AND D=8
LET Q=U-1:0G0T0O

2

228: IF K=3I1LET G=]
12%(G=8)

225: IF K=2LET F=11
2¥(F=2)

238: IF K=1LET D=2%
(D=0>:00TD S5

235: IF K=3LET E=71%
(E=B2:0070 55

298: IF K=13.ET B=B
t1:P=1:0=8

245: IF E=1AFT B=B
#le(ax(EXA)):R
=B+{{(A-Brs(D>2
3)

258: IF K=1ILET B=t¢

B-1=-¢4%CE>B) )
¥(D=8)

255: IF K=25LET ¥=5
FCSECEXRIIRCLS
(D »3) ) :6O5U3
32ea

268: IF K>16AND K<2
3AND DXBLET K=
K+16:G0TO 175

275:1F K=]12LET NM$¢
Bi=LEFTS <Ms(B
¥, C=1)+RIGHTS
(M&(BY, Y-C+(C>
Y3

2808: 1F K=BLET Ns(B
1=LEFTS ([MS$(B)
sy C=1={CECH1) 0+
RIGHTS (Ms(8),
¥-C+1):0=0~1

298: IF K=29AN0 D>8
GOTO 4

380: 1F K=15aMC D>B8
END

315: 1F K=22THEN
PAUSE B "8";n;
YErSLITHALY A"
HH" ;N0

317:IF K{170R K>22
GOTO 58

328:BEEP |

3I21:0N K=-1G6+6YC(E 8
YGOTOD 188e, 128
2, 1398, 14€8, !5
28, 1688, 28, 2
ig8, 1808, <8, 22

22, 23R8
18e8: [NFUT "LORD-
"1 L%
1885: 1F Z2%=""G0OTO
58
1e1d:CLEAR : INPUT
hi";;r‘h !'l.. fiE

oI NsdNI=ED:
INPUT #'"iNs -
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Error Messages
Normal s errors, such as slorage
capabllities, are announced by regular system error

Diagram Stetus Indicators for the LED Program

0@ 1E 999 999HH 99 40

|
Mmber of 1ines

High maried line
Low marked line
End of dats pointer

Errors assoclated with the editor itself cause
flve beeps to be emitted. Fhis occurs if an attempt
Is made to add more lines than are defined for the
array or move an unmarked data item. (Note that
moving data may cause the array limits to be

exceeded.)
Current line poimter
(¥):GOTO 18 T&;: INPUT "* 58
1288: GOSUB 1858 W% 23PP: %=B:¥=A"
GOTO S8 1955: U=LEN wW$: GOSUB 1988:7T
1380: COSUB 2588: RE TURN $="FROM-":
GOTO 58 1968: T=R:FOR Z=X GOSUB 1958
1488: M=8: IF L=993 TO ¥ 2310: T8#="":PRINT
LET L=B 1978:u=U+1: [F "TO="; : INPUT
1418: [F MCLLET 2= MIDS (NM$¢2), RS
M:M=L:L=2 U, U=WSLET T 2328: IF U=BTHEN
1420:6G0TD S8 =] : RETURN FOR Z=XTOD Y:
1588: 1F L=999THEN 1988: IF UC=(LEMN N MECZI=TS$+M$(
BEEP 5:GOTO $(Z)-U+1) Z3iNEXT 2:
S@ GOTO 1978 GOTOD S8
1 SBS: Y=M-L+1: 15908: U=B: NEXT 2: 2338: U=R:6OSUB 19
GOSUR 3P88: RETURN '\ B3
IF A+YINTHEN 2080: INPUT "SAVE- 2348: IF TLET X=2:
RETURN "L Z# M$CZ)=LEFTS
1519: BEEP 2, 188, 3 2085: IF Z$=""GOTO (M$(Z), U-1)+
@@: IF L>3LET 5@ T$+RIGHTS N
L=L+Y: M=M+Y 2B18:PRINT #23%;N, $(Z3, LEN NM$¢
152@:FOR 2=1T0 Y: 0, A:PRINT #" Zy)=U-U+]1):=
M$CZPE) =M (7 ;M () :GOTO U+LEN T$+1:
sL-12:NEXT 2 s@ GOTD 2338
:GOTD S8 219@: x=B:Y=B: 2352:G0TD S@
1688: X=B:Y¥=hA: GOSUB 1988: Z29PR: L=999:1=L:
GOSUB 1988:T FOR Z=YTD A: RETURM
$="FIND-": M$(Z-Y+X)=M$ 30@8: IF A+Y »NBEEP
GOsSuUB 1958:v (Z+])INEXT 2 S:RETURN

=@ GOSUB 196
B: IF TLET B=
Z:GOTO 58

1618:PAUSE "WOT F
OuNDY: GOTO 5
%

188 GOSUR 1858:0
$CEL =SB
:LOTO S8

1858:Y=1:GOSUER 38
BR: RETURN

18988: 1F L{I999LET
%=l t¥=M:L=99
= H s

 1918:RETURN

L1958 WS I PRINT

TA=A-Y+xR-1
21B5:FOR Z2=1T0D ¥-
*+]:BEEP 1,2
55, 18B: NEXT
Z:G0T0 58
2118:F0R 2=¥T0 A-
LiM$(Z2-Y+¥D=
MECZ+] D NEXT
2:60T0O S8
2288: ¥=8:Y=0A:
GOSUE 1988

2218: INPUT "S1Z2E-
"sTICSIZE T
FOR 2=XTO Y:

LPRINT M&{2)
:NEXT Z:G0TO

2818 FOR Z=AT0D B+
ISTEF =1:M%¢
SHYI=M%(2):
MEART Z2:FOR 2
=B+1TO B+Y:MN
$(2)="":BEEP
1,341

3BZ2Q:HEXT Z:Aa=0+Y
tRETURN

42B8: IMPUT Ms(B)

Ag18: D=0k (MECB I
"y rB=E+(0>8
W:GOTO 55

Do not sell this PDF !
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Notes for Programmers

The following Information is providged for those
who may wish to add to, modify or remove
functions.

Lines Description
4 - 10 Initialize variables, array.

20 - 30 Set up Inverse display routine.

S0 Resel shift/alternate switches.

S5 - 60 Ad st current line number if
putside array bounds.

70 - S0 Determine length of current
line, adjust display partition and
cursar DO‘SltlEI"I if cursor Is off
Lhe sCTEer.

95 Adjust cursor position to end of
line if higher than line length.

10D Determine cursor position,
display current partition of
current line.

110 If current line is withinmarked
limited, display partitionin
reverse video.

120 - 130 Display editor cursor at screen
cursor location.

134 If null line and shift mode go
10 Input routine.

140 Get key data. Repeal display
If ren key pressed.

145 Determnine if a functionkey
was pressed.

150 - 165 If in shift mode, ad just key data
to shifted value,

170 Adjust key data If small mode
and alpha key.

175 [f cursor is at end of line, add
character 1o end of line.

180 Otherwise, overlay or insert
character at cursor position
depending on status of mode
switch.

185 InCrement screen cursor position
and go displa in.

200 AGYSt CuTsor If tmshifted right
aArTow.

210 Adjust cursor |f unshifted left
arrow,

220 Adjust insert switch if MODE
pressed.

225 Adpast small switch if SML
pressed.

230 Adjust shift switchif SHIFT
pressed.

235 Adjust alternate switch if
up/down triangle pressed.

2a0 Adjust line number, partition
MuUmber and screen cursor if ENT
iz pressed,
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245
250
255
260
275
280
290
300
317 - 321
1000 - 1010
1200
1300
1400 - 1420
1500 - 1520
1600 - 1610
1800
1850
1900 - 1910
1950 - 1955
1960 - 1990
2000 - 2010
2100 - 2110
2200 - 2210
2300 - 2350
2500
3000 - 3020
4000 - 4010
Variable
A
B
G
D
E
F
G
K
L
M
M
0
P
0
v
ME
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Adust line pointer |f down arrow
pressed.

Adjust line pointer if up arrow
pressed.

Add multiple lines to data set If
RCL s pressed

If shifted function key, adjust
key data and go insert or overlay
data in the current line.

Delete the character at the
cursor If shifted right arrow key.
Delete character toleft of
cursor If shifted left arrow key.
Re-initialize if shift and CLR.
Enaif sniftana OFF,

(5o to appropriate function key
routine.

Load data routine.

Agd a line routine,

Clear marked data routine.
Mark a line routine.

Move data routine.

Find data routine.

Duplicate a line routine.

Agd a single line subroutine,
Set limits subroutine,

Input parameters subroutine.
Find data subroutine.

Save data routine.

Delete a line o1 group routine.
Print data routine.

Change data routine.

Reset marks subroutine.

Agd lines subroutines.

Input data subroutine,

Description
End of data pointer.

Current line pointer.

Line cursor position
Shift switch,

Altermnate switch.
Small switch
Insert switch.
ey data

Low mark.

High mark.

PP

LEN.

Screen partition.
Screen cursor position,
Line length,

Cata array.
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INSIDE THE PC-1500

Morlin Raber, 407 Morth st Ave, Marshalltowr, 1A
50158 {s back with lots of "inside” information for
users of the Sharp PC-1500. (Virtually all of this
information also applies to the Radio Shack PC-2.)
In this issue MNorlln provides a recap of
information relating to the use of RAM. In coming

Fi-—15%5a6G

Addrezses 7EBE-7CO8 contain the
variables.: and variops otbier

inconf lete decoding,
as 7OEB=71FF.

of

Eecanss
be addre
In the PC=158a. the memory
Can-?FFF.

In tlhe F’E—IF:IBBH

stcrage of

the

DI=FLA'Y

Each dot

EAM reduired bae the

7 208~73FF,

tIn zome verzions of the PC-1580,

area JCBE-FFFFF contains RAM.
machine=lanauage Programns,

L of the LCD is turned on by
corresPanding location in the Diselay Buffer,
in a2 column of the LCD are determined by one nubble.

e e gy

issues ne will provige oetalled information on the
ROM. If you are a long time subscriber to AQVyou
are well acguainted with the type of valuable
Information MNorlin is able (o glean. If you are anew
subscriber, we are sure you will marvel at the
wealth of information served up by our long time
PC Syper Sleut/y

SYESTEM RAM

Dizplayw Buffer. InPut Buffer,
sustem.

fixed

the memorde located FESO-F7TFF may alzso

or 7488-75FF.

located 7888-FEFF 1z alzo addressahle as

this will be recall-onlu.)

intended for

EUFFER

the Presence of a 17 bit in a
The upPPer four dots (LD
and the lower three

doktz (L? be another, as tabulated kelow.
Mlemizru Columns control led Memaory Columnes contralled
Adrdresz= Lo nabble: Hi nubble: Addires=: Lo nebble: Hi nubkle:
T 3 U re U P 5l =9 U 117 U
vEa] 3 L 7E L Friat 39 L 117 L
P I 1l a1 i 7 s 46 U 112
TEAZ 1L 73 L FrBn3 48 L 112 L
TEAG 2 #E U T TRd 41 U 112 U
i A b 2L 2a L FrEad 41 L 119 L
= 8 U 115 1 Frac i Bt A
T4l ct- R 116 L Fe4al or L 155 L
Dizsflay apnunciators are et by bits as fol lows:
7EAFE Mize iGl, BUSY; @2, SHIFT; 84. Katakana characters; @2, SMALL:
1@, II1: 20, I1: 4éa. 1: 8@:. DFEF
ridF Phodes Bt. OE. A2, G. 84, EAD: 16. RESERVE: 8, FEQO; 4. EUH

TT4E pwi=ed (By the PC-1500 or CE-150).
TrAF vz ed

Do not sell
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FIXED STRIHMNG YARIAELES

7650-0F ES 76BO~BF K% ¢7oa-5F P¥ 77B3-EBF V$
TEED-EF F$ 76Ca-CF L% JER-6F UF 77CB-CF W$
7670-7F G2 /el@=-DF M¥ 7778-7F R¥ 7rDR-DF ~¥
T600-8F H$ TEEB-EF N¥ 7788-8F ¥ 7TTEB-EF Y#
7690-9F 1% 7EFB-FF 0% 7r98-5F T$ 77FO-FF 2%
7EAB-AF J% TTRB-AF LU$

SYSTEM RAM

7800-7284F comPrize the stack uzed by the CFU, Storage into this stack
begins at 7B4F,. continuing in reverse direction through memors.

7858 Unused

7851 Unused

7852 Unused

7853 Urused

7854 Urused

7855 Urnuzed

7856 Unused

7857 Unused

7858 Urwsed

7859 Urused

785A Unused

7285B High bute, address of external character inPut routine

725C Low bute, external character inPut routine

785D I+ 88, Katakana displaved, 80, displaved and Printed; FF, neither

7TE85E High byte, location of table of Katakana character codes

785F Unuzed

7260 Hioh bute, START OF ROM 1w Module: FF if wo Module Present.

7861 High byte, STRART OF BASIC Pro%ram in ROM Module: FF 1f no Module.

7862 Low bute, STRART OF BASIC program in Module: FF if no Module.

7863 High byte, START OF RFANM

7264 High bute, TOP OF RAM

7265 Hish bute, START OF BRSIC Prosram in RAM

TBEE Low bute, START OF BASIC Program in FAM

7867 High bate, END OF BRSIC Program (ztop bute address)

7268 Low byte, END OF EBRSIC ProSram

7869 Hiah buyte. START OF EDIT

T86A Low byte, START OF EDIT

786B Flass: 891, BEEP OFF; 20, RMT ON

Fael Uhmised

Tesl Unuzed

T8EE Unused

T86F Unused

7ara Unsed

7871 WAIT setting: A1, HWAIT:; 82, WAIT nnnwn: 2. WARAIT &

TE?Z2 High bute, HRAIT time counter

78732 Low bute. WAIT time counter

7874 Flags: 81, Curscr enabled; 88, diszflay currently saved PE19-7ERE

7375 CURSOR POINTER {current displaw column number)

7arvA Character Position mumber in display. with INPFUT statement

7277 Complement of number of disPlav Pozitions left for INPUT prompt

7a78 Serecification for BEEPRP frequency

7879 Cazzette Parametar: 1, MERGE: 2. CHAIM; 4, Data file:; 8. M.L.:
18. RMT 1.; 40, CLOAD?: 80, load ofPsration

TE27A Unuzed

12 Ismm M1 POCXET COWPUTER BEVSLETTER
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7278 Position of blink char-acter in disfPlav, Plus 2

TEYC Flass: 1. bBlink curzor enabled: 88, a character is now blinked

77l Code of character blinked

27E High bute, location (in DisPlay Buffer) of Blink Cursor

27F Low beste, location of Elink Cursor

228 Display Parameter. determines disPlay at RERDY. dePending on bits
s=t. 20, displad contents of RO otherwise, contents of InPut
Buffer. 18, display as BASIC line: 84, include colon after line
aumber, 48, cursor activated in displas. 208, ERROR message dis-
PFlaved, @2, RESERVE kewphrasze displaved. @1, RESERVE template
displaved. with Previous display saved in 7BE18-7YBAB.

7821 Par=ing Parameter: sPecifies type of instruction that will conform
to rules of suntax for- evaluating BRSIC exPression.

7282 SubPointer. used with GOSUB and FOR stacks; alzo. Bl indicates 3

USTHG statements that iz not part of a FRINT or PAUSE statement.

% Hish bute. LET Pointer: alszo, 80 indicates no data pPass with CALL.

4 Low bute. LET Pointer: alzo uszed to store code of RESERVE key.

S Witk LET Pointer: length if string, 88 if wnwumeric variable

£ Hiakh bute, INPUT Pointer (starting addrezs of wariable?

v Loy bate, INPUT Pointer

2 With IHPUT Pointer: lensth if string, 88 if numeric variable

9 Flas: B1, wvariable subscriftl(s) being Parsed

82A Program Halt Parameter: 18, waiting for inPut: 26, halt for PRINT,
43, IMPUT statement pending: 28, Break.

7E2E Low bute. IvPut Buffer Pointer

7230 Humber of function inPut arduments (used with Parsin3d routinel.

7220 TRACE: @@, OFF: obher, 0OH. (Contents of 7301 stored here by TROMD

TSSE TRACE Parameter: 8@, startingd execubion of new line: 81, starting
exgcution of a3 program; B2: exPression in InfPut Buffer is to be
eyvaluated: 84, expres=ion has been evaluated C(immediate mode?

TE2F Low byte, Dutput Buffer Pointer

7298 Low byte: FORE stack Pointer

78591 Loww bute, GOSUB ztack Pointer

7292 Low bute, BARASIC DATA STACK Pointer: vzed by Parsingd rouktine

T892 Lo bubke, BRSIC PEMIDING OF STACK Pointer, wsed by Parsing routine
7E94 Low byte, String Buffer Pointer

7535 USIHG editing character: 18, comma seParation: 28, forced 5i3ﬁ5
4H, asterisk fill, 28, =scientific. (81 uzed to check syntax 1n
interpretation of USIHG statement)

TEIE USING number of characters.including z19n. before decimal Point
7897 USIHNG vwumber of characters in string; 80, wunsPecified

7E92 USIHNG number of characters including and followin? decimal Point
TE99 High bute. START OF YARIAKELES in Main memory

TESA Low buate, STARART OF YARIABLES in Main memorH

TE9E Error Code _

7EaC High bhute. CURREMT line woember: A8 if no Prodram in Pro2ress
TESD Lowt bute. CURRENT linse number: 88 iFf no ProSram in Profress

FTREYE Hiak bute, bedinning address of CURRENT ProSream

TEOF Low bute, begf9inning addreszz of CURRENT Pro9ram
TERAE High bute, PREEVMIOUS address
TEAL Low bute. PREYIOUS address
VEAZ Higak bete. PREVIOE line number
TEAZ Lowg bates. PREVIOUS line number
'."”:,'qu. H l by hete, be9 1, i 1, 'S l:l{ FroSram SO t*‘l ]'. T ]. NS PF‘E‘H’I I l:“_“:.-*. l 17Te
ZHS Low hute. be9inniad of Peodram containing PREVIOUS line
SRS Hiakh bute. SEARCH address
BY Lo bute. SEARCH acddress

POCEFT CYRPLTER MRS FTTFR Teres M 1z
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728RA2 High byte, SERRCH lines number
7E8A9 Low bute, SEARCH line number
72AA High bute., be2inming of Prog9ram containin? SEARCH line
72AE Low byte, belinnmin? of Prodram containing SEARRCH line
78AC High hute, BRERK address
TEAD Low bute, DREAK address
TEAE Hioh bwte, BREAK line number
7TE8AF Low byte, BEERK line number
720 High bute, be@innind of ProgSram containind BREAK line
7581 Low'bwte. bedinnming of Pro%r-am containing BRERK line
72E2 Hi%h buete, EFROR address
7EEZ Low bute, ERFOR address
78B4 Hish bute. EFROR line number
TEES Low byte. ERROR line number
78B6 High bute, bedirming of Program containind EFROR line
78R7 Low bute. bedinning of Program containing ERROR line
TRE2 High bute, ON ERROR address
TE8BES Low buyte, OH ERROR addresz=
72EA Hi9h bute, ON ERROR line number
72RE Low bute, ON ERROR line number
ZEBC Hioh bute, beginning of Prog9ram containind OM ERROR line
72RD Low bBute, bedivmingd of Prodram containind ON ERROR line
72EE Hiah byte. DATA Pointer: 20 indicates no DATA line wet located,
78EF Low byte, DATA Pointer
FI=ED “ARIADLE=

TECB-CF AT 7920-27 E TESE=-5F L 7998-9F T
7e0e-DF E# 7928-2F F 79EQ-67 M TIAA-AT U
TSED-EF C# TAEB-37 G 7968-6F N 79AS-AF Y
72FB-FF D#$ 7938-3F H Ta7e=-?7 0O TSEO-E7 W
7988-47 A 7948-47 1 7Tave-7F P TI9ES-EF ¥
7902-0F B Ta48-4F J To28-27 0 Taco-cv v
7918-17 C 795857 K 7T9288-8F R Jacs-CF 2
7918-1F D 7T990-37 S

SYSTEM FRAM cFOR OFTIOH=
79D® ROM Bank: @3, FOM 1: 81, ROM 2
2gn1 OPN device code: 68, LCD; SC, CAT; S&. MGP: C4, LFRT, C@. COM
79D2 Unused
7903 If S55. byPass setting of Modulation clock freduency. serial oukput
7904 1f 55, buPazs kewboard scan; obtain inPut from external device
7905 Urwzed
73D6e Unused
7907 Unnzed
7908 Ihymsed
7909 Used (bw oPtiond
23DA If S55. interruPt routine address in oPtion is cbtained from 7SDE-D
79LB High bute. interrufPt routine address 1n oPtion
79DC Low bute, interruPt routine address in oPtion
720D Unuszed
79DE Unused
7aDF Upused

4 FOCEET COMPUTER
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2GER Hioh buyte of ¥-coordinate, in si9ned binary (GRAPH mode), also
uzed for higkh bete of addreszs of first line to be LLISTed

PSE1 Low buyte of X-coordinate, in zioved binary (GRAFH mode): alzo
uzed for low bute of address of first line to be LLISTed

?9E2 High bute of Y-coordinate, in si9ned binary (GRAPH mode): also.
hiah bute of address of laszt line to be LLISTed

SGED Leow byte of Y=coordinate, in zi9ned binary (GERAFH moded; also,
low bute of address of last line to be LLISTed

79E4 Hiak bute. paper reverse feed count (counts from 2001 to B1FF)

79ES Law bute. paper reversze feed count

TI9ES Location of Pen (88 ta D3)

T9E7 Low bute. evtenzion of X-coordinate besond available sPace

TOE2 Higk byte, extenzion of ¥-coordinate bewond available zPace

TO9ES Pen Parameter; sPecifies whether Pen iz to ke raised or lowered

79EA LINE TYPE <@ to 9>, GRAPH mode

TS9ER Dotted-line counter

79EC Current Pen Position: 908, up: €1, douwn

TSED ¥-mctor hold counter

TOEE Motor Phaze; ztored into Port C

THEF Y=motor hold caunter

79FA Privt Mode: 00, TEXT: FF. GRAPH

73F1 Printer dizable: BF. Pen chan9e mode: FF, low btry or head blocked

T9F2 ROTATE szetting (B to 3D

TSF2 COLOR setting (B to 2D

79F4 CSIZE zetting (1 to 9

79F% LPRINT Parameter: B89, zind9le-item; 04, comma LPRINT: 88, senmi-
~alon LPRINT: @1, last item reached. RAlso used with LLIST for
macimum Permissable line lensth.

79F5 With LINE, used as direction Parameter; with LLIST., to determine
line feed: with COLOR, to zave Pen location,

TAF? TuPe of data LPRINTed: 88, numeric: FF, character s2trind

7AF2 Temporars storagse of Pen location durind pParer feed

79F9 Flag: €129 indicating poweruP or interruPt 1n ProSress

TOFAR Uniized

TOFE Unuzed

T9FC Umzed

T9FD Unuzed

T9FE Urmzed

79FF LOCK Mode: @9, LOCK: FF, UNLOCK

FASIC REGI=TERS=
Seven redisters, used in BRSIC computation. are located as follows:

FROG-87 BB (FloatinS-Point accumulator)
TAAE-AF ®1 {Scratch regizter)

THIA=-17 72 (Second operand)

TARIZ2-1IF R’2 ({(&Scratch register)

TR2B-27 R4 (Scratch register)

TRZE-2F RS (Scratch regizster)

7AI-327 RFE (TemPorarus storase r29ister)

POCKET COWUTER MEVSLETTER I 11 15
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Each of thesze redizters may contain a two-bute si19ned-binard number:
a floating—fPoint decimal number: or 3 Poincer to a3 character strind.
The =139kt b¥tes 1n 2 redister 3re ubilized as tollows:

EYTE SIGHED EBINARY FLOAT IMG-FOINT STRING POINTER

8 Unnzed Exfonent (bhinara) Lpuzed

1 Unuzed Sign: 8D sPecifies - Unuzed

2 Uvnsed st & 2Znd digits LI eedd

3 Unuzed ard & 4th digits Lnused

4 B2 (to 1dentiful Sth & &th digits 3 (ko identife)

1 1=t bute vth & 8th digits High bute, addrezs

& Zncd bhute Sth & 18th digits Low bute. addreszs

i Unused 11th & l2th disits NHumber of characters

Mantizssas of calculated floatina-fFroint numbers are roundsd to ten
digits Prior to dispPlas, Printing, or storafe. A strind Fointer tormed
by execution of CHEF uvses C1 inztead of [0 as bute 4.

The area TRAPD-TAZT is alsoc used for other Purfoses. as follows

The Powerup routine unses addresses TAIB-14 (PAZB-34 in earlier ROM
verzions) to temPorarily save the addresses to be stored into the mem-
ord allocation Pointers (RAM addrezses 78E0-64), Other Pertinent
information is stored by the Powerup rouvting as follows:

TAZA If 90, powerdown was be TOFF” kew: 81, timed Powerdown, 82, other
tyPe Powerdown: G4, memord allocation Polnters have been chan2ed.

7A21 Set to other than zero by option with low batters Power, indicat=-
ing need for displayw of "CHECK® mezzaSe,

?ng Set by obtion to indicate need for ‘CHECKY messase

A Powerdown resulting from 7 mivwtes of non-use is identified by
storage of AB, Al, ..., AF into addressesz PA1O-7AFF; the stack Pointer
i saved in 7AZ8-21. (The Powerdown initiated by use of the OFF key
stores 58, 51, ..., 5F into 7R18-7AFF.)

The followind are used in calculation of transcenslental functions:®

7AL18 Fla9: @0, SIN, COS. or ASH; 81, LOG, LN, or EXP: 20. ACS: 48, THM
or ATH, 88, result must be subtracted from 98 C(inverse trid fctns.
7AZ8 Flaa: &8, SIH, @1, Cos

The PRINT and PRUSE routines use the area THIA-7AR24 to form a strind
of characters that represent numeric data formatted for displas., The
same area is used to form an ERREOR or BRERK messa9e.

The area bedinning 7ABE 1= used as a =cratch area in the interfreta-
tion of USING statements: and in execution of certain Printer routines,
In some of the Printing routines, the contents of CPU register Y are
saved in 7RAZE-7RZ?.

POCKET COMPUTER NEWSLETTER
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and a calculation mode L provice people with a
highly portable tool capable of serious number
crunching. Repetitive calculations may be
performed by writing programs in BASIC or buying
application packages that solve specific types of
problems. A special CALC mode makes it easy to
perform single calculations.

The &4 kilobytes of ROM is accompanied by
17.5 kilobytes of RAM in the basic unit. The unit is
equipped with four slots thal can accept additional
RAM or ROM modules, Up 1o 16K of extra RAM or
256K of extra ROM can be added to the unit using
these slots.

Space |s also provided In the machine to install
an optional magnetic card reader and an HP
Interface Loop (HP-IL). The card reader reads (and
writes) 10-inch magnetic strips that can hold up 1o
1.3 kllobytes of information. The HP-IL mooules
permits the HP-718 10 be connected Lo a variety of
peripheral devices such as a magnetic tape drive,
printers and test equipment.

The pocketable unit is powered by four "AAA"
alkaline batteries or by an optional alternating
current adaptor.

The 718 has a block QWERTY-slyle keyboard
with typing alds for facliitating use of BASIC. A
separate 10-oigit pad is used for numeric inputs.
The entire keyboard |s redefinable. Mylar overlays
are avallable so that users can customize the
computer for specific purposes. The display isan 8
by 132-element, single-line ot matrix LCO with a
large font. It Is supportec by status annunciators.
Twenty-lwo characters within a 96-character line
may be displayed at a time. However, since each
element in the aisplay is indlvigually controllabie,
users may create their own sels) of graphics or
customized characters.

The version of HP extended BASIC used in the
machine provides over 240 instructions. In addition
o compliance with IEEE floating-point math
standards, it InCludes enhancements such as
trigonometric functions and statistics operations.
The | also provides: complete control of
display pixels, ability to maintain multiple
programs In  memory, dynamically declared

e e

variables, and the abilily 10 define multi-1lline user
functions. Furthermore, additional keywords can
be added toextend the | B

A bullt-in timer allows events to be controlled
in real time. Time and gate information is retained
even when the HP-718 is tumed off.

The hangheld computer also has a calculation
mode that enables it to function as an advanced
calculator. Even though this moge 15 not
prograrmmable, it does provide error-checking and
results can be tracked as a calculation |s
performed, variables assigred values in the BASIC
mode can be used in the CALC mode (as well as the
reversel

HP plans to support the new handheld with a
series of application programs including matn,
curve fitting, AC circult analysis, surveying
finance and text-editing. The flrm also plans 10
provide a combination Assembly/FORTH System
for developing special application programs. There
will also be a user's library made available for the
new model. Programs submitted by users will be
made avallable through the [lbrary.

Hewlett-Packard Company has also Indlcated
that the HP-71B will be a completely open
machine. That is, it is encouraging third-party
vendors to develop software, hardware and
interfaces for the computer. It is making extensive
documnentation and a choice of development
languages available as well as offering support of
several media on which software may be delivered,

For instance, in acdition 0 the usual owner's
documentation, HP is making avallable three
volumes of internal nesicip specifications. These
manuals contaln detailed information on the unit's
imernal hardware and software. Three types of
software development | will be available:
HP-718 Assembly, FORTH and BASIC. Software
vendors will be able o gistribute their wares on
ROMs, cassette tapes and magnetic strip cards.

The HP-71B is available from HP authorized
dealers. It is said to be priced at less than $550.00.
For the Iocation of the nearest dealer phone, 10|
free, 1-800-FOR-HFPC,

SCHEDLALE PLOTTER PROGRAM

Richard H Chrystie, 14824 E. Walbrook, Haciends
Heignts, CA 91745 submitled this program. You
can use it 10 plol scheouies over a period of weeks
or months.

To use {1, just load the program and execule a
RUN command or press the DEF key and and then

et b SNy WS FYTER

the S key, Pespond 10 the queries ang watch your
scheoule be plotted right before your eyes!

You can customize the program 10 your own
liking. For instance, if, whenusing it in the monthly
mode, you want it to start with a month other than
Jarwary, change the start gate in line 620, You can
then change the column month labels that beqgin at
line 780,
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Program Sohectde Plotter.

S

l@: "S"REN SCHED
PLOT
11:TEXT :COLOR B&:
CLEAR .
15:0I1 A2, B
25 CC12)
28: INPUT "PROGRAM
TITLE?", B%
188: GOSUB 728
118:6LCURSOR <2, -4
8a)
128: IF 28="M"THEM
21510
488: N=1
418: INPUT "TASK T1
TLE?", A$c(N)
42@: INPUT "START ¢
DAYS FROM MNOW)
Py BCHNI):B{(N}=B
(e Bk 151
438: [NPUT “TASK DU
RATION <DAYS)?
o CCMI:C(MI=CC
N>%6
435: IF (BCNY+CIN) )
»338THEN LET C
fM)=338-B(N)
44P: L=183-C15%kN)
445: COLOR 2:K=-89
458: GLCURSOR (L, -1
IILPRINT As(N
]
455:LIMNE (L, K-B(M)
I=CL+18; K-BC(H)
=C{MI); ;B
46@2: GLCURSOR (8; -3
BA)
428: |F N=12THEN 49
B
488: IMPUT "WANT AN
OTHER TASK?", D
%
481: |F [$="N"THEMN
498
485 N=N+ ]
482:G0TD 412
498: GLCURSOR (8, -5
aa’
499: |NPUT “HANMT aM
OTHER PLOT?";Z
3
ad8: IF Z3="Y"THEN
582
50 :GLCURSOR (B, -5
B33 : END
S@2:GUTO 11
Sad:iN=]

61@: INPUT "TASK TI
TLE?", A${N)
628: INPUT "START (
MOS AFTER 1 JA
H3P", BENIIBIN)
=B{MNJ %38

638: INPUT "TASK DU
RATION <¢nOS)?"
s CCND i CCMI=C(N
%38

B35: IF (B(MI+C(N))
»33BTHEM LET C
(MN)=33B-B(MN)

548:L=]183-C(]15%kN)

B49: COLOR 2:K=-88

658: GLCURSOR <L, -)
3):LPRINT AS(N
3

B35:LINE <L, K-B(N)
I=(L+18, K-B(H)
'E:HJ). (] B

66@: GLCURSOR <8, -3
Ba>

B78: IF N=12THEHM &9
B

688: INPUT "WANT AN
OTHER TasSK?", D
%

G8l:IF Ds="N"THEM
698

585:H=N+1

682:6G0TO 618

638: GLCURSOR @8, -5
aaJ

633:G0TO 439

728: GRAPH

J18:COLOR B

ZI5:LINE (8, BX-¢2]
3;"413};|1E

228:LINE <@, -BB)-¢
213, -8@)

J3R:LINE <1B@, -88)
—(lEB.-ﬂlE)

740:FOR X=118T0 32
BSTEP 38

245:LINE 8, -X)-(1
HB. _x]j 5

JSB:MEXT X

255:CSIZE ):ROTATE
1:COLOR 1

JBR:GLCURSOR (283,
-1@)

275:LPRINT B#

2726: INPUT "WEEKS O
R MONTHS <H-AMD)
T, 28

22720 1F Z%#="W"THEN

=]2 1z

788:6GLCURSOR 183,

-85 ):LPRINT "J

Al

GLCURSOR (183,

-1 133:LPRINT *

FEB"

GLCURSOR <183,

-145):LPRINT *

HaR"

GLCURSOR (183,

-1723):LPRINT

APR"

GLCURSOR (l1B3,

~205¥:LPRINT *

MAY "

GLCURSOR (183,

-235):LPRINT "

JUN"

GLCURSOR (183,

=265):LPRINT *

JuL"”

GLCURSOR (1B3,

=295):LPRINT *

auGg"

GLCURSOR <183,

=325 LPRINT *

SEP"

GLCURSOR (183,

=333 ILPRINT "

ocT"

Z9@8: GLCURSOR 183,
-3BS):LPRINT *
HOU"

73]1:GLCURSOR (283,

/B1:

782;

7B83:

784:

785:

J86:

J872:

/88:

788:

B808:GLCURSOR (183,
=90 :LPRINT "1
il

BAl:GLCURSOR <1B3,
~128):LPRINT "
2"

BR2:GLCURSOR (183,
=158):LPRINT "
3-

B883:GLCURSOR (183,
-1BB):LPRINT "
qﬂ

884: GLCURSOR (<183,
-21@):LPRINT *
5"

BBS: GLCURSOR (183,
=298 ):LPRINT *
6"

886: GLCURSOR (183,
-278):LPRINT "
r L

B22: GLCURSOR (183,
-388):LPRINT ~
a"

BR8: GLCURSOR (183,
=338):LPRINT "
g"

BB9: GLCURSOR <183,
-368): LPRINT *
1a"

B818:GLCURSOR <183,
=39@):LPRINT *
11"

Bl)l:GLCURSOR
-185):LPRINT "

(283,

=1BS): LPRINT * WEEKS™
1984" Bl2:RETURMN
792:RETURN STATUS | 17222
Fr e S -
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APPOINTENT CALENDAR

This program can be of use to almost everybody. It
is particularly valuable because it gives you the
capability of searching for a key word within a
field to help you locate a specific appointment.

For example, suppose you had been invited to a
golf game on Friday, September 23rd. But, you do
not remember the exact time. Just run the program
and select item 2 (Find Appointment) from the
menu. Respond to the prompt for a date. If you
make a mistake while entering it, error-trapping
will advise you and prompt you again. Once you
have entered the date, the PC will list all your
committments on that date. The listing will he in
the oraer in which you entered them. (In keeping
with a goal of having enough memory available for
a practical calendar, a rather lengthy sorting
routine was omitted.) when the appointrnents for
the given date have been shown, the program

returns Lo its mainmermory.

Here 1s another example. Suppose you are
running out of a favorite product that is sold only
by Amway at Amway parties. You cannot
remember when the next party is scheduled. Just
run the program and select item 3 (Find Date) from
the menu. In a few seconds the computer will begin
displaying all of your Amway parties scheduled for
the entire year! You could even spell Amway wrong
and, unless you really mutilate it, the program will
still find it for you!

If you like, you can also review appointments by
the month (choose item 4 from the main menu)
Owner capabllities included in the program are:
deleting the appoinunent flle, saving dala, loading
data and adding appointments.

Operating Tips

There are a few things you need to remember about
the PC-2 and PC-1500 Pocket Computers when

Program Agoaintment Calendar.

S:DIM M$CEB) %25, PRINT "I5 TH S~---REDO" : 3018: INPUT "ENTER
N$(ER)X25, J$(2 IS AN ORIGIN GOTO 2815 APPOINTHENT
1¥2,K$(2)%5 AL ENTRY?™ 2821:%=1:¥Y=P:GOTO U

18: "A":CLS :WAlIT 1882: INPUT * 2825 3012: %=0:¥=p
99: CURSOR 4: (YsN)? 2B24:X=X+] 3014:%=K+1
PRINT "aPPOINT wel$ 2825:FOR ¥=XTO L- FB20:FOR X=XTO L-
MENT CALENDAR™ 18B3: IF Js$="N" 1 1

12:CLS :BEEP 1,18 THEN GOTO B 283B: IF K$=M$(X) 3025: [F U$=N${X)
5] 2e THEN 2878 THEN 3858

20:CLS :CURSOR 8: 18B4:F0R L=1TO 68 2B4B:NEXT X IR30: IF LEFTS (H%
PRINT "kxxMENU 1885: INPUT "ENTER 2845:1F Y>=1THEN (XY, 4>)=LEFTS
TEE" DATE oH0-0DA 2118 (U%, 4THEN 3

22:CLS Y2 sHMECL ) 2858:PRINT "HO AP asa

38:PAUSE "1.ENTER 1B15: IF M$CLY="22Z POINTRENT ON  3B35:]F RIGHTS (N

DATES/APPOINT “THEN GOTO | P "iKs $(X),4)=
MENTS" 258 2P55:Ks="" RIGHTS (Us$, 4

48:PAUSE "2.FIND 1816: IF LEN (M$(L 28B68:RETURN »THEN 3858
APPOINTHMENT" 3I)¢ 3STHEN 2878: PRINT "YOUR IB4D:NEXT X

SB:PAUSE "3.FIND GOTO S908 APPOINTRENT 3P42: 1F ¥Yr=1THEN
DATE" 1828: INPUT "ENTER ON: ";M$(X); 3939

608:PAUSE "4.REVIE APPOINTHEMT b £ -2 8 IB45: GOTO 2089
W APPTS BY MONM s " ANSCL) ZB7?S:PRINT "18: IPSA:PRINT M$CX);

78:PAUSE "S.1-0 0  1848:G0TO 28 2877:¥=Y+] 3852: ¥Y=Y+]
PTI10MNS " 1858: RETURN Z2080:FOR C=1T0 75 3955:F0OR R=1TO 18

?S:PAUSE "6 DELET 2P@8: BEEP 1, 158 :NEXT C BIiNEXT R
E AFPODINTHENT" 2R18: PAUSE “FIND 2093:GOTO 2824 IASZ:0O0TD 3014

88:PAUSE “"7.SEE M APPOINMTHMENT" 2118:PRINT "NO MO  3060:us$="
ENU AGAIN" 20815: INPUT “ENTER RE APPTS ON 38/78: RETURN

a@: INPUT M DATE <MO-DA THIS DATE" 3888:PRINT "THAT

188: 0N MGOSUB 10288 i "iKS 2128: K$="" APPT 1S NOT
, 2000, 3929, 488 20221 IF LEN (K$)< 2]13B:RETURN ON FILE®
2, 5908, 599, 78 »STHEN BEEP 3080:BEEP 1, 159 3098: Ug=""
aa S, 159, 25: 3RAS:CLS :CURSOR 3188:RETURN

118: GOTO 12 PRINT "FORMA 8:PRINT "FIN 4880:CLS :BEEP 1,

1898 : BEEP 1, 13@: T 15 9 DIGIT D DATE"™ . o 1

-
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using this program.

First, remember thet when you give a RUN
command, all variables stored lnuser memaory will
be lost. Thus, you should only use the RUN
command when you use the program for the first
time or after loading the grixpam from tape. It is
necessary to 0o so under these circumstances in
order to properly dimension the string arrays used
by the program.

HOw 00 you start the program without typing
RUN? Just press the DEF key followed by the
letter A(DEF /A,

In order to start bullding up an appointments
list you will need to choose item 1 from the main
menu. When you do this you will queried as to
whether this is an original entry. If it is an original
entry, (the first time you have entered inforrmation
into an appointment file) respond with a v for yes.
A yes response causes the data file to be initialized

to the empty condition. If you are adding daato a
file that alreany has appoiniments stored, then be
sure 1g answer N for no!

You can customize the cisplay timings to your
own llking. There are three basic methods of
controlling the length of time a display stays on the
screen of a PC-2 or PC-1500. The PALJSE and
PRINT commands are used in this program. PAUSE
gives a display time that is set at about one second,
Using the PRINT command coupled with WAIT
(followed by 3 number), you can keep the gisplay on
for whatever period is desired. A WAIT value of 99
1s used In this program, It is specified in line 10. If
you would like the displays to last a little longer,
increase the value in line 10. Remember that
altering this wvalue will change all PRINT
statements used in the program but has no effect
on the PALISE statements,

This program has been designed to fit in a &<

4885: IHMPUT "ENTER 158
MONMTH TO RE S885:CLS :CURSOR
UIEW ";HS 4:PRINT "HEN
iIBBB: 1F LEN (H3)< U==-1-0 OFTIO
»2THEN BEEP NS
18, 158, 25: SRIB:FPAUSE "1.5AU
PRINT "FORMA F Tih TAPE™
T IS 2 DIGIT S@28:FPAUSE "2.LO0A
S=-=-=REDO": 0D FROHW TAPE
GOTO 4885 "
4928 ¥=8:¥=0 Sa38:POUSE "3.RET
GAA: =+ URM TO MAlH
4035: FOR X=XTOD L- MEHNU'
1 S833:PAUSE "4.,5EE
4P48: IF H$=LEFTs 1.0 MENMU AG
CMECKD, 2 BTN
THEN 4878 SB2R5: INPUT N

4RSI NEXT X
4855: IF Y»=1THEMN

SR48: 0N HEOSUB 13

4118 apg
4A68: PRINT "NDO AP S86R:60TO S2R8
PTS LISTED 71 E@BA:CLS BEEP 1.
HIS MONTH' Loz J=]
4A6S5: HE="" 1 RETURH EBBS: CURSOR 5:
AE7R:PRINT RIGHTS FRINT "DELET
(HSCRY, 233 E APPDINTHEN
TR R
APBA: Y=Y+ GRla: INPUT "aPPDI
4038:FOR C=1TO 75 MTHMENT DATE
tMEXT C cHO-DAY ;68
418R:COTO 4838 BB15:1F LEN (G3)¢
411B8:PRINT "NO MO *»ATHEN BLEP
RE aPPTS THI 5, 158, 29:
S MONTH" PRINT "FORMA
41 28:HE=""IRETURN T 1S 5 DIGIT
Sea@:CLS :BEEP I, S-—--RFEDO":

GOTD 618 ADDITIONS TO
GB38:FOR X=1T0O L- CALENDAR
] BBAIB:FOR L=LTD 6B
G848: [F G$=M${(X) BA3R: COTO 1R85
THEN PRINT " QPAR:CLS :BEEP 18
TTEM 42 rxs v 188,25
"rNERYE I= QAAS: PRINT v FNR
F1 MaT 15 (HO-D
RSP NEXT # 8y REDQOD
BE51: 1F J{=1THEH 3318: COTO 1885
PRINT "THERE 1388 PRINT YSaut
S MO ARPPT OM TD TAFE'
“163:00TO0 6 10828:PRINT “"PREPH
188 RE TaPE RECO
BASZ:PRINT "SEE A ROER'
PPTS ON ":;G3 18838:F0R B=1T0O Z0
HIN = ot B el BiNEXT B
18848: PRINT BL, M%(
ERS3:CLS :CURSOR k), MECED
9:PRINT “¢Yrs 18B58:CLS :BEEP 1,
NPT 158
BAS4: TNPUT LS 1PB5R: RETURN
EASS: IF Lg="v" 11828: PRINT “LOAD
THEN 68318 FROM TAPE"
GRGB: INPUT "DELET 11818:PRINT "PREPA
E ITEM HUMBE RE TAPE RECD
R: "3F ROER"
GRZR:MNSCFI=""M%( 11828:FCR D=1T0O 28
Fp==" P:NEXT D
ER/S:Ls=" 11838 [NPUT #L, M$(
GBER: RETURN x), HEC k)
GIRB:GSs="":RETURN 11848:CLS :BEEF 1]
BER: COTO 28 158
Be@R:CLS :BEEP 1, 11830: RETURN
158 12848: GOT0 28
BERS: PRINT "MAKE STATUS | BRI
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machine, [f you have an 8K memory mocule
installed (which nets you 10K, you can change the
number of potential records by the changing the
values in the loops at lines 1004 and 8010, lo
something in the order of 100, If you do this you
must  also the numbers within the
parenthesis of the cimension declarations (in line 5)
to 100 Instead of 60. If you assign too rany records
in the gimension statements, you will simply get an
OUT OF MEMORY error when you Uiy 10 use the
program. Reguce the values used If this ooccurs.
Finally, if you have never saved a data file
before using your PC, then you may be in for abit of

a surprise. Did you realize that even if you only
have two appointment entries in yout appointment
flle, a tape data save command will save all of the
Tecoras that have been dimensioned, even though
most of thern are empty? Yes, the PC will save
every bit of the reserveq array space, whether or
not it contains information. The resull is that
saving the appointment file on tape will take a
fixed amount of time, regargless of how many
entries you have magde. Have patience, please.

This program was submittedby: Steve Eichman,

SEQaNorthlang Road Manlera, CA 95538,

FORMATTED MORTGAGE PROGRAM

Here is a program that will calculate monthly
payments and amortization information on a
mortgage or loan and print out a neatly formatted
schedule,

The program asks for the maortgage/ioan
amount, annual interest percentage and amount of
monthly payments. If the monthly payment is
specified, the amortization will be calculated.
Optionally, if the monthly payment is not given
(sirmply press ENTER at the prompt), the program
will ask the user for amortization and calculate the
appropriate monthly payments, Next, the starting
date and number of payments to be printed in the
schecule must be provided. Finally, the program
gives the option of specifying a number of extra
payments. [f only reguiar payments will be made,
press the ENTER key at this prompt. when
execuled the program lists a surnmary of the input
cata, followed by a payment schedule thal shows
the payment number, date, interest and principal
portions of the payment, and the account balance
as of that date,

NOTICE: This program was written to calculate
mortgage schecules accorgding to Canadian laws.
However, with a few simple changes it can be
adapted to other Lypes of loans,

In Canada, the law stales thal interest on
mortgages may nol be chargea in advance. This
means that a lenger is not entitled to interest more
often than the mortgage's cormpounding frequency
which is a maximum of semi-annually. Thus, if
interest payments are in fact being made rmore
often than the law permits (such a3 manthly), then
interest, Is being charget in advance, unless an
appropriate discount is mage, This may be oors Dy
relnvesting the interest portion of "he mond
payment at tre mortgage (ats unti] the &ng of e
culrent ComMpouroing perioo, T
reducet the actual b

W

AL - AR
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Program Fanmatteg Mortgage.

StPAUSE "... MOR
TGAGE SCHEDULE

L2 Wy o
[8:REN 1983 -
Peter U. HART
MAMM

28:CLEAR :CSIZE 2
iB=lBiu=1:DIN
PHN(B), EP(B)

Jd:Rs="Jan" i B¥="F
eb":C$="Mar":0
$="Apr": E$="MNa
y":Fs="Jun"

42: GE="Jul " :HS="RA
ug”: is="Sep":J
$="0c1 " K$="No
w"iL$="Dec"

S@: INPUT "aMOUNT

= $ "iA
6@: INPUT “INTERES
T €#3 = "3 1
ABiC=2
BB: INPUT "NONTHLY
PRYMENTS = $©
iP
]

9@: IF P=RINPUT "A
MORTIZED OVER
(yrg) = "3ZIN=
Fx12

188: INPUT “STERRTIN
G DATE- DaAY: "
10, "AONTH: ";H
y "YEAR: "iY

11B8:Y=Y=-1BBXINT (Y
slaas

128: INPUT "NO, OF
PRAYMENTS = ";U

138: INFUT "EXTRA P
AYMEMNTS 2 ": 2%

148: 1F 2% >"YVGOTO
1782

158:FOR J=BTO B:
INPUT "PAYNEMT
# = “IPNCID)

155: 1F PMCI)=BGOTO
178

168: INPUT "PAYMENT
AMDUNT = $Y;E
PLJi:NEAT J

178:R=(]1+C]-/18B)-C
In(Crl25-1

188: 1F P>BE0OTO 2882

198: X=(R+] )~N:P=A%
REx/(x-13:GOTO
21e

2BR:N=L0G (PrC(P-PA%
B))2LOG (1+R3:
d=Ns12

218:COLOR 2:LPRINT

228:COLOR 3:LPRINT
"MORTGAGE SCHE
ODULE *

23B:COLOR Z2:LPRINT

292:COLOR B:LF 1.
USING "HiEBaHN

Z258:LPRINT "aMOUNT
= $':0
260 LPRINT " INTERE
ST=";USING "44
T T L Bl
278:LPRINT “YEARS
=" JUSING V48
ETT U T s
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e ——— e —————— Ne—
monthiy inlerest rate is given Dy the equaticre
r (1« i) (cri2) - 1

In this formula, r = the effective monthly Interest
rate, | = the annual interest rate and ¢ = the number
of compounding periods per year.

Program Options

The maximum number of extra payments that can
be handled by the program s a function of the
amount of memory avallable. The value of varjabie
B in line 20 of the listing sets the allowable limit. In
an unexpanded PC-1500 the number of such
payments is limited to 11. (B |5 set to 10 and is then
used to DIMension an array having 11 elements.) If
you have additional memory in your PC you can

increase this value accomingly.

28R:COLOR 1:LF 1:
LPRINT "EFF.HO
MTHLY RaTE:"

298 LPRINT USING *
B, bungnEuEped
"aR

388:COLOR 3:LF 1:
LPRINT "MONTHL
Y PAYNEWTS: "

FIBILPRINT %"
TUSTIMG "H4HHHE,
HHrP

328:

LOLOR 2:LPRINT

33\:LF 2:CSIZE 1:
COLOR B:1F uv=2

GOTO 518
34@:LPRINT " &
OATE INT.
PRINC. BALAN
CE"

ISP LPRINT Y=-———-

= m e

I - i B
- e

IGR:LPRINT TRB 3;
USING "aua";0;
PTiM2;¥;TRE 28
IUSING "mepasd
“'n

3R K=M+10F K¥12
LET Y=¥Y+1:1F K
12LET K=}

BRI S=R: T=8

I9@:FOR J=KTD 12:0
=

488: FOR F=]1T0 B: IF
PHCF )< JUGDTO 4

28

412: 0=EPC(F2:G0OT0 4
I8

428:MEXT F

430 AR I H=0-6G:9=
A-H: IF A»a.81
GOTO 458

448:H=H+A: Q=H+G: a=
A

a5AILPRINT USING “
BHHU"; U D; 08¢
iYSUSING "HHHE
HH, WH" JG;USING
"HEHAE d@R"iH;
USING “"duHEdEn
1A

ABP:S5=540G: T=T+H: U=
U+1:IF A=8BGOTO
480

A78:MEXT J

480: LPRINT

-="1%X=Y+1908
498:LPRINT v TOTAL
TUSING "dHd8Y
IMIUSING "Hud
HEER dB 5]
USING “"hHbBs. 8
" T:LF |
CEBsK=]:v=yal:[F U
(UAND A8, 8l

GOTO 38R
212:UNLOCK :END
STATUS | 1649

To use the program 1o calculate other types of
mortgages o simple loans, change the title inline 5
Lo sult your purposes. Also line 70 to:

70 INPUT COMPOLRNDED (* AYEAR)SLC
and alter line 270 Lo read:

2ZINR=1

Tris program was submitted by: Peter v
Hartmann, P.O Box 7003 Station A Tororo,
CrHaria, Canaga risw IX7.

Sample L isting from Formalled Mortage Programt

o . e

e L ——

AMOUNT = ¢ Geees
12.725%
25.88

EFF.MONTHLY RATE:
B.81835329588%

MONTHLY PAYNMENTS:

$ 650.8!

LI L1 IWT,  FROSE, DT

1My B3 Eanea
1 I7Ses B3 021.°8 M. apma
T 1P BD RS FO.8L AYNED
Y R #) e, =, SENIE
& 1Fiez B3 0. M. 33
bl ] Fal P PL I B
A thien B4 BER M NE_E} 3%
f 1M B4 BEV.RD Ji.5F NNEP
T iMus M OBAMH  M.W MME
B i @3 BEDLWE DB} A3
A iMay B4 G183  0F.13 3NAD
R B4 132 MLSE AW
"l OERAal N LIES ] AT &Y S
S iMEsy B4 BA2.84 B3 'A SWAL)
X iIas B4 BLE.PE 3D 39AN
A BMey b4 BES.YY RLLA3 3430
T3 1 THee B4 aig.ca 348 AWl
W 1w @4 BIE.3S Ja. % Spapd
ToTal IMBe Pl %W 3N VX
i 10 fen @3 835,58 .S 38a30
'# 1 B3 LT | FLLHr BRag ¥
el To "o - TR ] o84 8N
M Mg B3 BIALTR BB 8 54343
Bl 1™ae B3 81457 M.W 30A8
I 13N B3 BIa.B AP BARAT
N 1%k B3 mIL B B ra BAIS
Faop N B3 WMaF R BF U aaa0
3 i7es 3 BIZ.EE RF. AT S31%9
M1 2. M. AN
N 02 Bir.te PN
I8 1 POz O LR ] e BAd
*Ofed 1%ad 2308, .08 da) P
<% LFles B9 5800 (LR T E ]
W §Fal Y LA ] JR A i
1 N A Ala ak s 10 Apdiae
L i%e= B4 a8 I T Y]
f Ry BA I I TR I Y
LERN P B, 2 ab 8 Sdadd
L PR ] BEE. P AF 8§  AArha
§O iTaap BB B0l B4 4F a8 345)8
A i Mea B8 BRF. TR A28 3MAMD
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FLIGHT COMPUTER USES PC-1500

A new flight computer cubbed the PETREL has
been announced. The unit Is based on a Sharp
PC-1500 Pocket Computer. A custom made
memory expansion module about the size of a
matchbook expands the memory of the PC-1500 by
32K of ROM ang 6K of RAM. This additional
memory allows the unit to hold a data base
containing the location of all 1000 VOR stations in
the United States. This data base coupled with
proprietory operating programs enables the unit to
the latituge and longitucde of any Victor
airways Intersection after entry of st the VOR
identifiers ang radials. The system can also
compute as many RNAV waypoints as desired for
great circle routes up 105000 miles in length. Up 1o
104 intersections or waypoints may be stored by
the user and recalled by identifier alone. Auser can
also add up to 127 new entries or changes Lo the
VOR oata base. Furthermore, a varlety of flignt
planning. preflight., navigation and Iinflight
functions are included in the computing package.
For instance, the preflight capabllities allow
the pilot to enter the empty welght and moments
for fuel, oll, seats and baggage just once. This
information s retalned by the system for future
use. Before each flight the operator adds the actual
fuel and weight aL each station, The PETREL
system then computes the total weight and center
of gravity figures as well as maximum gross weight
and C.G. limits. In fact, the package will store the
data needed for two separale aircraft so that one
craft can be flown without losing the data used by
the other. Additionally, the unit handles all Lypical
conversions used by pilots: miles-nautical 1o
miles-kilometers-feel, farenhelt-celsius, liters-
gallons-imperial gallons, and kilograms-pounds. It
also hangles conversions of true alrspeed from
calibrated airspeed or Mach numbers. The system
provides 10 auxiliary memory scralch pads so thal
converted numbers can be entered directly into
operating programs.
while navigating the PETREL can compute the

total gistance, flight time and fuel requirements
without map reference. Three separate flight plans
can be stored and run independently. wWinds and
climb requirements are computed automatically.
The distance and bearing between any Lwo alrway
points or geographic points can be oetermined in
seconds without map reference. ETAs and fuel
requirements can then be computed. Using Its
seif-contained VOR data base, LORAN-C and
other users can compute and display in a matter of
seconds, the latitude ang longitude of any VOR
intersection. Only the VOR identifier and radial s
entered Lo obtain this information. For a DME fix,
Just add the distance. Up to 104 intersections or
other fixes can be stored and later recalled using
Just the identifier.

while inflight the system aids pllots through

the maintenance of two 15-item ral purpose

check lists. A holaging pattern routine aisplays the
proper pattern entry procedure and provides a
countdown timer for the outbound leg. If you input
the final approach course, distance and wind, the
PETREL will compute the time to missed approach
and display a countdown/countup timer with an
alarm. The programs are designed to keep inflignt
key punching to a minimurn. For instance, the
Dlstance-Time-Fuel program allows the operator
o enter just the distance, leaving the speed and
fuel consumption as they had been previously
defined, and quickly obtain a current read out of
the flight time, fuel used and ETA.

The PETREL Flight Computer is the resull of
several years of programming and engineering
development work. It represents one of the most
powerful applications of a pockel computer ever
announced. [t uses a combination of machine
language and BASIC routines plus a comprenensive
VOR data base stored on ROM. The PETREL
curtently is priced at $695.00. For more
information comtaclt: Somerset Emgineering
Company, F.C. Box 14, Concorg, MA 01742, The
phone number is(617) 369-1090.

GRAPHICS PACKAGE FOR THE PC-2

Racto Shack has announced the availabllity of a
program called calleg the PC-2 Grapnics Pak. [L s
saig that the software package makes il easy 1o
create charts using the Radlo Shack TRS-80
Pockel Compuler Mooel PC-2 combined with the
PC-2Printer/Casselle interrace.

The package of programs can be used 10 draw
six oOifferent types of charls: horizontal ana

8 lecue 32  POCEET COMPUTER MEUSIETTER

vertical bar charts, bar-segment charts, point, line
andpie charts.

Data may be entered from the keyboard of the
PC. It is wmed into chart format wusing
combinations of labeling and shading. A data file
used in a charl can be slored on cassetle lape and
used Lo create another chart.

The package retails for $19.95 in the LIS, al
Fadio Shack Computer Centers and other Ragio
Shack outlets.

Do not sell this PDF 1!
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INSIDE THE PC-1500 generally applicable to the PC-2). There are many
This Is acontinuation of the series by Abriin Rover, {E"‘m“mi,.‘;;‘ Tihmm m@eﬁggmnm mm,}hn:?%br;ﬂ{mﬂa
407 North Ist Avenue, Marshaillown, 1A 50156, We  an amazing job of uncovering these Toutines and
pick up in this issue from where we left of f in A0V providing a synopsis of their capabilities. Space
Issue 31, witharecap of Information relating to the coes not permit the publication of all the ROM
applies to the Radio Snack PC-2.) mare in future editions of POV, '
Then MNoriin goes into the subject of ROM
routines used in the PC-1500 (which are again

THE ER=ITC =THCEKE
The BASIC stack., located 7AZ2-PAFF, includes a FOR stack. 3 GOSUEB
stack. and 3an arithmetic stack,

The FUE looE_zta:k beg9ins at YA3E. Up tao 16 looPs mavw be Pending at
3 Fiven tmeliu' the BRASIC stack is not reduired for other PurbPoses).
Each FOR reqizter containe 12 bustes, used as +ollows !

A-1  HMemord address of control variable
2=3 Tezt walue (in =19ned binara)
-2 StepP zi1ze (in s19ned binary)
6=7 RAddreszz of next ztatement followind FOR: Plus 28 if not the
first statement in a line.

2=3 Humber of line containind the statement following FOR
A=E Addrez= of bedinning of Pradean ivn Prodresss

GOSUR return addreszszes are stacked bedivwnind at FAFF, Proceeding in
reverse direction through memors. Up to 33 peturn addreszses mays be
Fending (if the BRZIC stack is not reduired for other Purposzes), Each
GOSUIE regizter contains & butes, as follows

B-1 Hddress of statement faollowing GOSUE, Plus 28 1f not the first
statement 1in a line.

=3 Humber of line containing the statement following GOSUE

o HRHddrezs of beginning of Program in Prodress

The sPace between the FOR and GOSUB stacks comPrises the arithmetic
stack, which iz uzed by the Parsing routine in svaluatingd exPreszions.
Fendine mimeric data for strind Pointers) will be stacked (in S-bute
blocks2 starting at VR3C. or at the lacation Four Buates atter the last
address used for storind a FOR pe9ister., Codes rePresenting Pending
oferations are stacked in reverse direction throush memord, starting at
FAFF. o at the location Just Preceding the stacked GOSUE registers,

Each Pending oferation code containzs two butes, of which the first
tndicates the priorits of the oFeration. Thoze refresentin? functions
conzizt of the token codes. (The tokens for SOR and FPI refrezent the
corresfonding sumbolz, ) The other Pending oferation codes follow:

84 3E 71 ‘a3l OR

a5 =1an chrnae TE e AMD

SOEE 2 Bl 20 comma zsparatind arcuments
e EE ~ I

=1 2D - EA s wariable name

POCEET CTHPUTER REUSL ETTER Tasue 37 9
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21 2B O+ 59 ux wariable nane

20 8 D= -

5B A5 <= 41 == wariable name
a0 B =

Al gz > 40 88 @

2a a1 < 28 28 left-parenthesis
28 868 <>

SYSTERMM FAM
TEAE-7YEEY contain the current wvalue of the random number,

TEA2 lUnuszed

TERS Counter for time that a ked i1s held down

TEOA High bute, timed Powerdown counter (counts from FEIDID to FFFFFE?

TEAE Second bute. timed Powerdown counter

TEAC Low bute, timed Powsrdown counter

7EAD Curzor Blink counter (counts from 38 to FF>

YEBOE Curzor Control Parameter: 88 indicates down arrow ked reduired to
continue Program execution. Other bits control cursor refeat.

TEOF Kegs matrix code for dePreszed kea

STRFRIHGEG ELIFFER

The 2A-bute Strind Buffer, located 7PB1B-YBESF, contains the codes for
character strinds formed by the Par=ing of string expressions.

The String Buffer and Output Buffer together form a temPorars storage
ares into which the Previous contentz of the DisPlas Buffer are saved,
during disPlay of a3 Program line at an execution halt, or durin3d the
dizplay of a3 BERERK mezz2age or FESEEVYE temPlate.

Certain Printing routines use portions of the String Buffer as a
scratech area, Address PELIF 13 used az= a flag. containing 88 for LLIST
and FF for auto Print of the InPut Buffer contents 1n immediate mode,

AL TRFILT ELIFFER
The ZB-hate OutPot Buffer iz located 7ESA-TEAF.

The codes for the characters to be displaved in resPonse to a PRINT.
PRLUSE. or immediate calculation. are stored. in the reduired format.
in addresses FREG-TE?3. <(Codes for numeric outPut are first PFlaced
into the PA16G-24 area. then transferred here to construct the dizplau.
codes for string ocutPut are transferred from the string buffer, D

Mith LPRINT. the characters refresenting nwmeric data to be Prinbed
are stored. in the reduired format,. in the area FEEO-TE2E. Another
portion of the OutPut Buffer (snding VEVF) serweszs 33 3 zcratch area
nsed to form Printed characters. Other locations are used 3s follows:

TERAZ A 1line feed (followind Printindd i= =
TEAR USIHG editing character: 18, comma =
40, azterisk fill, &86. zcientific

YEAE LUSIHG rwmber of characteéers Preceding decimal Foint

TEAC USIHG number of character:s 1n =teing: 08 if onzPecifisd

FEHD USIHG smmber of character including and followind decimal Polnt
TEAE High bute,. zaved valype of redizter Y
FBAF Lo bute. zaved walue of regis

Ferified bha 84
Faration: 28, ftaorced =190,

Lid

LELI L]

ter %

T
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e —————————— e —
e ————————ee .

Fiic Printing routines use the area TBEIZ2-FEAD to store coordinates

of Points specified by LINE or RLINE statements. as well as of the
Prezent location, The followin2 addresses are also used:
7ER3 Flaa: &b, Line: FF, Box

TES4 Count

af number of line segments to be drawn

TBEES Flaa: 88, LIMNE, nonzero., RLINE
Prior to recording (or locatin®) 3 cazzete file. a header iz formed
in the Output Buffer, located az follows:
TBEB-A87 |Lead-in; consists of the butes 10, 11, ..., 19
TBES File tuPe: ©@. ML: 91, BRSIC; 82. EESERVE. 84, data
TEES=-782 File name; will butes if unzPecified
7E79-21 Unvsed
TEE22-83 EBeginmning memory addrez=s of file, not vsed for data files
7RE4=52% Mumber of butez 1n file: leszs 1, zero for data file
TERE-87 Starting addrezs for automatic execution: ML files only;
if not srecified, FFFF.
Dur-ing 2 load opPeration. header information read from the recorded
file 12 stored into the OutPut buffer as follous:
TAS1-AG File name
TAARL=-AS  Ihhwsed
TAAA=-AE Eedinning memory addres= {used when CLOAD M statement does
not sPecify an address)
TAAC=-AD Humber of bytes in file, lesg 1; zero for data file
TAAE-AF Starting addrezz for sutomatic execution of ML Program

IHMFUUT EULUFFER

The 20-buyte InPut Buffer, located 7BEB-7BFF, holds the codes for
characters as they are entered from the kevboard. It iz also used for
storing codez that form inPubt PromPts, disPlaved Prodram lines,
evPressions to be evaluated in immediate mode. and disklaved RESERVE
key Phrazes,

LIZHELE ROM SUEROULDT IHE=

The !ist which follows contains information related to a number of
zubeciitines in ROH that are uzable in user machine—-languife ProSrame.

A zubroutine that 12 addressable a2z 3 Vector Call will be listed as
Call wn’: the address of the subroutine will follow., in Parentheses,
CLEARIMG AHD
EHGEF% OF MEMORY

FMCs I HIG

Call BAR (FPE3) clears the contents of memory from addresses X to K+LL,
Fedister ¥ is not affected.

Subroutine DECS clears memory from addresses ¥ to X+U; Regizter Y is
ot affected,

POCXET CONPUTER MEVSLETTER  Issue 32 11
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Subroutine D2C7 fi1lls memory, From addreszes ¥ to H+l). with the bute
contained in Redister A. Eedister ¥ 1= not aftectsd.

CLEARING OF BUFFERS

Call F2 (EE71> clears the Dizflas Buffer (7600-764D and 7700-774D>,
Register ¥ is not affected.

Subroutine EFS21 clears the Oubtput Buffer (FEEA-7EAF:. Fedicster ¥ i=
not affected,

Subroutine DO2EB fills the InPut Buffer with 80 codes. Eoth Redister ¥
and the InPut Buffer Pointer (TESBE) are set to Point to TEEQ, the
begimming addrezs of the InPut Buffer,

DATA TRANSFERS TO BUFFERS

Call 94 (ECSCY cobies the contents of addreszes ¥ to Z+UL-1 into the
OutPut Buffer; starting at the Pozition zpecified bw the OutPut
Buffer pointer (788F). If insufficient room iz available, flas C
will be set.

Subroutine EDC1 copiezs the contents of the Disklas Buffer into the
area containin?® the Strin® and Qutput Buffers. Subrontine EDDE
copies these codes back into the DisPlayw Buffer.

Subrontine FECE, with C clear: cobPies the contents of the String
Buffer into the Dutput Bufifer.

Subroutine FECBE, uith C set. cobPies the contents of the NutPut Buffer
into the String Buffer.

FLORTING—FOINT ARITHMETIC

The floatinS—Point routines use the BRASIC registers lacated at the
following addresses:

RA: 7ARBA-7AB7
rR2: 7R18-7A17
R&: 7RAZ8-7A37

Regaister PA act ag 3 floating-Point accumulator, with R2 containing
the second oPerand. Re%ister R6 is used for temPorary storage; except
2z noted, it is unaffected by the floating-Point arithmetic routines.

The 8 bytes in a floating-Point register are used as follows:

Bute 0O ExPonent (in signed binary)

Bute 1 Sign: 00 = +, B = -

Eute 3 1=t and 2nd mantizza di9ite (hinars-coded decimal)
Bute 4 Ird and 4th mantiszsza digits

Bute 95 Sth and Eth mantiz=a dig9its

Bute £ 7th and 8th mantissza digits

Bute 7 9th and 108tk mantiz<sa digits

Bute 2 11th and 12th mantisza digits

12 leswe 32 POOYET COMPUTER MEWSLETTER
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PRELOADING OF ¥H AND YH

In the caze of certain indicated routines., XH and YH must contain 7R
Fraor to execution of the prontine,

Call 54 <F7BEAY will load ¥H and YH with 7AR.

Unlezs otherwise naoted, both ¥H and YH will contain 7R following
execution of any of the floating-point arithmetic routines listed,

DATA TRANSFER BETWEEN RP AND FIXED YARIABLES

Yariable into RA: subroutine DCZ2B. Precede by loading ¥ with initial
arldrezs of variable. fFallawing execution. HH a2nd YH will not
neceszzarily contain 7A.D

F@ into variable: subroutine DCBC. Precede by loading ¥ with initial
address of wvariable., Refizter ¥ will be unchanged by this rootine,

The initial addresses of fixed rumeric variables are az follows!

A 7900 E 7328 1 7948 K 7968 R 7988 Y 79A8
B 7oas F 7928 J 7948 0 7978 S 755a W 79ED
C 7910 G 7930 K 7950 F 7978 T 7998 X 79BB
n 7218 H 7938 L 7958 g 7980 U 7SRa Y 79C8

M 7968 Z 7908

CLEARING OF REGISTERS

Clear- RQ: LCall EC <(FF37». FRegister ¥ is unchansed by this routine.
Clear R2: Subroptine FP53. <XH and YH must contain 7H. 2

DATR TRANSFER BETHEEN REGISTERS

FA into RZ: Call Es (F78D).
FE2 into RE: Call 286 (F7Q7).

2 into FEO: Call S& (F?73D). (¥H and YH must contain 7A.?
B2 intn FA&: Subroutine F701. (¥H and YH must contain 7AH.)D

RE inte RO Subroutine F73I7.
FE inta F2: Call 63 (FP15)., (XH and YH must contain 7AR.)

Evchande FB. E2: Call €& (FFE2), (¥H and YH must contain 7H.)
Evehanae PO, RE: Call &4 (FPBS). (H and YH must contain 7H.)

DATA TPANSFER EETHEEN RO AND BASIC STACK

The BRSIC =tack. located TAIC-7AFF. Permits uP to 24 PUISHes of RO,

PUSH PB onto BASIC stack’ Subroutine DEFS.
FPOFP K& from BRSIC stack: Call 28 (DCI18)

RETITHMET I OPERATINHNS

All calculated rezults are normalized, with undertlow to :eroi.e;ch
containsg 2 12-di9it mantiesa, Calculation of trigonometric funchions
and their 1overses 15 bazed on the current trigonomsetric mode setting.

POCEET COWPUTER MEWSLETTER  Tsswe 32 13
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If an overflow results or an 1l1le2al oPeration 1s attenPted. sach of
these routines will terminate with fla3 C set, and an error code in UH.
Inclucled are ERROR 37 (overflow), ERROR 32 (division by zerar, and
ERROR 29 (illedal function inPut arsument).

RO+RE2 into RB: Call FB (EFBA)

FO-R2 into RA: Subroutine EFE6&

PO®FZ into RB: Call 7E <(FA1RD

FOAR2 into RA: Call 58 {Fo=4)>

FAMR2 into RB: Subroutine FE83C (Register RE used)

FO¥RO into RB: Subroutine FO19
/BB into RA: Call €E (FB28)., (¥H and YH must contain 7A.)
-SOR(RA) into R Subroutine FBES

ABS(RB) into RA: Subroutine FS97 (X, ¥, and R2 will be unchanSed. )
INT(RB)intc RA@: Subroutine FSBE
SGN(REBY into RB: Subroutivne FS9D (Y and E2 will be unchanged,?

Round RB to ten digits: Subroutine F3322 (Y and R2 will be unchanfed, )
2. 14159265359 (PI) into RA: Subroutine FSBS. (Pl also stored into R2)

LNCRB®Y into RB: Subroutine F1E1
LOGCRAY into PR Subronktine F16S
E¥P(PA) into R2: Subroutine FICB
181RA into RA: Subroutine F1D4

SINCRAY into RO Subroutine FIAZ (RFed9izter FRE nsed)

COSCRAY into RA: Sybroutine F3291 (Redister RE uzed)

TANCRAY into RA Subroutine FR9E

ASHNIRA) inta RA: Subroutine F49R (Peqister RE used)

ACSCRAY into RA: Subroutine F492 (Register RPE usedd

ATHIRAY into PA: Subroutine F496 (Preceds bu clearing flaga ©)

DEGIRAY into RA: Subroutine FS31 (Pegizter Fe uzed)
TMECRAY inta R Subroutine FS5€4 (Redister FE nzed)

COMPAR ISONS

Subrontine DANZ parfrrmz 3 romParizon of PO and P2, The comParison
performed will debend on the contents of A. az faollows:

A=AR:  PACP2 A=M4 Fa=F2

A=A1: POACEZ A=A%: FO<=F2

H=RA2: FRa:RE2 A=A FA=RZ

If $he te=t Fopdition iz met. FO will contain 1. with flag 2 clear:
atheruize, PA will contain zera,. with £laa 7 cet, Following evecution,

YH w11l pnt necessarile contain 7H.

COHNSTANTS fFROM ROM TRBLE> INTD B2

In sarch romtinge, MH and YH muzt contain 7A Prioe to everubtion,
i ot RZ2 Call BR (FE2FS

311189265259 (P inta RBD Subwontiae FETS

18 lssee 32 POCKET COMPUTER MEVSLETTER
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S57.2957795131 C188/°P1) into F2' Subroutine FERS
M, 434294421902 C1/LH 18 into B2 Subroutine FE7ER
A.6 into R2: Call &2 (F2ER)

A.9 into RZ: Subroutine F27F

2@ intn P2 Subrogtine FRAE3

128 into RZ2: Subroutine F287

SEFARATION OF INTEGER AMD FRACTION

Tall A8 (FEB4) will zeParate the integral and fractional Parts of
FB, Placing the intedral Part into BA and the fractional pPart into RZ2.
Meither rezult will be normalized. The Qiven walue of RA iz taken to
e Poasitive.  HH and YH must coptain YA Prior to execytion.

FEMOVAL OF SIGH

Call AC {FRFBY loacds the =i1i9nm bhute of R into A, and makes RA
Positiwve, =H and YH must contain 7A Prior to execution.

HORMAL TZATION OF RA

Either nf the zsubroutines Call ES (FEE1) or Call 52 (FEE3> will
normalize the conkents of RA. The former aPPlies a Positive sian to
the resulk: the latter takes the contents of A as the sion bute., In
both routines, underflow results in zero, overflow sets flag C, with
the corde Fore ERFOR 27 in Reg9ister UH.

Fedistsr #H must contain 7A Prior to execution. ReSister ¥ iz not
chanaed ba either roobine.

BETHARY-TO-DECIMAL CONVERSION

A two=hyte bhivary number conkained in RPegaizster Ul iz converted to its
decimal equivalent by evecution of Call 18 <DD2DY. The instruction
calling knis subroukine muest be followed be 3 data bute, which sPecifies
the effect Produced. Two oPtions exizt: the converted value mas be
ztored inkn RA. or,. character codes for its dizplay may be stored into
memord, bEinning at the addrez:zs containsd in Fedister Y.

Nata hate Interpretation of U DNizpozition of rezuylt

g1y unsianed binary stored into RO

40 unsianed binary characters stored. no =19n
AG nhsigned binary characters zstored, with =190
e sidned binard stoper] into PA

A 2igned binars characters stored, no 2190
FA zigned binary characters ztored, with sign

Feajster YH will pot neceszarile contain PA followin® evecution.

DECIMAL -TO-EIMARY CONVERSTON

The kinmry eduivalent of the contentzs of RO {ianorin? fragtionz) 1=
malrulated awd ztered intn Fedizter I by Call DB (DAFS), The pezult iz
alzn storsd into P <in binary formatd, A will equal L.

Twm claka butes pos=t Fallown the inpstruoction calling this svbrostine.

POCXET COMPUTER MEUSLETTER Isswe 32 15
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The first of these sPecifies the rande of wvalues Permitted: the second
iz added to the return address when the contents of RA are not within
that ran9e, in which casze UH will contain the code for ERROR 193,

Tabulated below are the Permitted randes (in decimal) for Siven
values of the first Passzed bute. (When nelative values are Permitted.
results are in signed binary.?

Aa: @ to 65535 @A: @ to 155
az: 9 to E5279 ac: @ to 26
Ad:  -32F68 to 32767 RE: B to Z&
BE: A to 32767 18° B to 235

pg: B to 2595

If and of the above Paszced bytes iz increaszed by 1, zero will be
eliminated as a Permitted walue.

EIHARY ROUTINES
STORAGE AND RECALL OF TWO-BYTE DATA

rall F& (DDBESY, followed by data butes nn i, stores UH into address
e and UL ints nnmn+l.  Following execution, A will contain UL X
will contain mmnn+l; Y and U are unchanfed,

Call F4 (DERCY., faollayed by data butes rn nne loads UH with the con-
tents of aaan and UL with the contentz of nnnn+l. A will contain the
zame hete as UH: ¥ and Y are unchansed.

DaLI CA (CAELY, followed by data buete nn, stores ¥H into address ?Eﬁﬁ
and ¥L inte 78nn+l. Fallowing execution., A will contain ¥L: U will
contain 7+l # oand Y oare unchanfed,

Call O ¢DOCEY, fallowed by data bute wn. loads X¥H with the contents of
78nn and ¥L with the contents of 78mm+l. A will contain the same
bute as *H; ¥ and U are unchan9ed.

OPEFPATIONS IM BINARY

Subrantine DAAS will replace I by its comPlement. (Thiz is equivalent
bt rePlacing U by £18006~1,) ¥ and Y are unchanfed,

Subroutine DFEZ replaces U by U=¥., If the result iz negative. flas C
iz rleaped. with UH containing 16, X and ¥ are unchan9ed,

Call 58 ¢DR7Z1) replaces ¥ by L#Y; the rezult iz alzsn Placed into XK.
1f the rezult evceeds FFFF, flaa C is =et, Contents of U are lost.

POCKET COHPUTER NEWSLETTER
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algorithm for producing the reduced matrix which
goes not guarantee the correct ordering of the
rows. The ertor trap is therefore incorrect. Also,
thelr matrix reduction is halted when r—1 of the n
variables are discovered; this leads to values for
X(n) which do not necessarily satisfy the n'th
equation! These serlous flaws render this program
almost useless. If the program signals "nNOT
SOLVABLE", this may not be the case. If it does
yield a solution, this solution should be checked in
all the equations.

10. Mon-Linear Systems of Equations. Two
nor-linear systems In two unknowns are solved by
Mewton's approximation method. The user enters
the functions, thelr partial derlvatives, and &
degree of preclsion. Enter the functions as the
instructions on page &5 of the manual show, Not as
in the examples.

11. Integration. To avoid a commen problem of

rumerical integration, investigate the asymptotic
nature of the function belng 1 ted. For
example, y = 14x-1) 2 integrated from 0 to 2 will
give an ertor n=5, but a numerical value whenn=10,
while the true value Is infinite.

12. Caubic Spline Interpolation. The interpo-
lation point x must be intermediate between x{1)
and »n). Also, the entry of the value y" at x{1) and
¥n) are cruclal. They should not sirmply be taken 1o
Zero, as in the examples.

It should be noted that the 2047 bytes of RAM
are used extensively by a number of the programs.
Functions are entered as program lines with
confusing labels. wWhy-couldn't a simple parsing
routine have been used for function input, as Radio
Shack did in its Plotter program? The manual 1acks
documentation as to variable usage and uses
conflicting notatlon. The Mathematics Library
oftenmisses {ts mark as a useful tool.

ADDRESSING PIXELS ON THE PC-1500

This program was submitted by: Padrick L. Pollel
Linfversily of FPetrolewn and Minerals, Lepsrimen
of ChemisLry, LR Box 298, Ohaliran Intemations)
Alrparl PO, Box 144, Saual Aratva

one of the nice features of the PC~1500 is the
PussiLiiLy of producing gigpntoes using e GPRINT
Instruction. Almost unlimited applications could
be thought of, such as graphics games,

Other than "try-and-hit® technigues, the only
way to get the GPRINT hexadecimal codes for a
desired pattern is to draw it ona 7 by 156 grid and
then translate into hexadecimal using the "bit
pattern® of every column. That process is quite
lang and prone Lo eTToTs.

The GPRINTAID ROUTIMNE provided here gives
youl the possibllity of addressing every individual
tol of the screen with a flashing cursor that can be
moved in any of 4 directlons by pressing the

sophisticated messages or, more seriously, following numeric keys:

redefining the keyboard by adding new characlers "4"  cursor left by one Tow

such as French accentuated vowels or Greek or o cursor down by one line

#Russsian alphabets. 5" msurrlmtb}rmfrﬂw

"8"  cursorupbyoneline

Frograme GPRINTAI g
3A98 58 FA SR B8 FROC 2C 33 29 B 3B22C BS 48 RE 73 ZB78 B? 3R 81 82
3A54 6A 9B BS 88 IREE BD BB GF BY 3B3P BB BD FF AE 3B7C B3 86 78 24
3A98 51 88 B3 9 JAc« 36 B3 BF A3 3E34 73 E] 8] 8F 3p8P BS BF EB 38
3R3C A8 75 88 BS JAEE 78 75 F9 B3 JB3B SE 48 B 33 3884 B? 3R 81 82
2aR8 A nC 73 B8 JAEC Al BF 8C 33 F82C B3 87 IS5 AB IB8R B3 A5 2~ 449
FRRd BOD FF RE 73 ARFB 3B AE 78 75 2848 Y9 @8 lE 8t 3BEC FB ¢n AF HS
3cA8 @ 4B 74 44 3IBFS IE 4D BP 34 3844 237 BZ? 81 B3 3298 A8 43 p4a BE
IRAC @B SA 2B BA ARFE B2 8D p3 78 2H48 A7 15 A9 3 IB94 BE A4 Bl HBS
FRER 898 33 CD 8e IRFC A3 FR Bl B zB4C B1 1E 8E 45 3898 PP 43 24 BE
JIRB4 88 BS CD 8C 3Eag 3l 4C pE 7B 3BS@ 3E 9C SA 9B 3B8aC BE A/ B] 14
IABE A3 B J5 1A B4 7?5 SE SE BY 2854 13 B3 832 36 IHAA A7 P8 B3 2B
FABC 15 RE S BB SE28 22 29 |6 45 ZB38 3E BS 5S4 14 38Rq 12 AS 739 BI
IACE FO 88 CD 28 A F3 @B 03 B7 #85C RE 73 BB BE 3BRB B3 B2 RE 73
FACq GR 28 BE RB B1A B8 EB] AZ B3 3568 B2 EB BE n3 aBgac 81 ar? ?3 F3
FAC8 20 8B B3 15 3614 B] AE 73 B8 2864 IS BF AR EF 3BE8 33 4] BE A5
3ACC A9 73 Bl FD 3B1B BD FF AE /3 68 BL BF 3F 58 3B34 F] 9E 4n BE
iAba 8a CD BE GR IBIC Bl 3] 76 3E 3BGC BB ES 25 B 3ag88 B! 16 BE A3
04 28 BE 4B zZA 3BZ8 3Zn B 38 HA JBs0 BB 35 26 F1 JIBBC E4 BE AE EB
AR08 BE B3 BE E4 *B24 13 RS 72 @8 IBF4 BB @F BB 38 3BCY =2/ a2 63 38

3B28 F9 DS 81 @2
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Once the desired dot has been reached it canbe
tumed on by pressing the number "S™ key or tumed
off by pressing the "shift” key (for correction) In
these latter two cases, the cursor will then move
automatically to the next dot below or 1o the top of
the display If the screen’s limits have beencrossed.
This feature allows the drawing of solld black area
or the erasing of an entire screen area stmply by
keeping the keys down. Once the desired graphic
pattem has been composed, pressing the “ENTER™
key will cause the printer to prooduce the
corresponding GPRINT hexadecimal codes for

Tnis cooe is fully relocatable. After loading the 306
bytes in a convenient block of memory It s
sted that you protect it using the command
NEW+START ADDRESS+307. You can then acCess
the routine by uslng CALL ADDRESS o1, even
better, by using the following BASIC line:
1 CALL ADDRESS: WAIT : GPRINT :END

This line allows the pattem to stay on the screen
after the displaying of the codes until you press the
"ENTER" key again.

By the way, you can change the sensitivity of
the KE{H'S (ana the flashing rate) by modifying the
value In &3ALCS

archiving or other uses. (The use of any other keys reglster LL at the addresses and
except “break” s ignored.) &3AD4 in the accompanying listing. (The value 20
The routine is written entirely In machine code. Is used at these points in the listing.
Program Shell Gamne.
188:REM Shel | Game e left, wuse e FECAI="7C14141 = &
» 22 Harch® 138 A% 4PRABIAS45454) 588: "test1VIF ¢
a 238:PRINT "arrow. 838334 44430408 THEN “"tesi2®
118:REM Copyriahi To mowve r~ighl g Hq18:a5=L% . B3=P3. L%
1984 by John R , use" 348: IF 1=2THEN LET =] %
. Gibson 2401 PRINT the r 2E(0)="2C1414] 520: “Les12V]F 1432
128: "S"CLEAR :0In ight arrow. L 4088B38545454] THEM “testa3d”
HNELBIES, S3(AE i RAAZE444438480 sap: oL $. 331 %. (%
36: RANDAOM 250 PRINT “shells 6" <Ps
138: %$="00882288": with up arrow. ASB:GPRINT X$:S8i% 540: "tes1 3"GPRINT
REM 4 Graphic Set " B 5%; WE; 5% X$;0%: %S BS; 43
Spaces ZEB:ORINT she| 36B:PRINT At ‘L8
148: S$=" 2828202070 's down with d e e 55@: PRJINT =i
SEPgAY cREM Sh P IPEIOPRINT £5480; A ARE g
el 270:PRINT " arrow. SOB:PRINT T1F SE@: "2z IF INKEY$
158: L$="9AEBF PF BF BF Press R ang G987 TAXUIE INKEYS WETHEN 22
BFBFPE" :REM L the" =UUTHEN "XEY  wop: BT N$=IMKEYS
fLed Shell 288:PRINT "compute “BBILET MS=INKEY$ cgn.|r Ng='R"THEN
|6@: P4 BE BF BF 6F 6F ~ will hide th #18: IF N3="RUTHEN 'randam’
BFAFBE " (REN L ¢ poa" Crandom” s9@: IF aSC MH$=R
fled With Pea 298:PRINT "at rand “PE‘:EE_.ﬁSE,.f“‘Jﬂ. , FHEM LET 1=i-1
rwAlT 128 Can \ HE & =1-1 gA@: IF | EM LET
E;g;n;:;im]-- g v ¥OY S 4a3pi1F I¢BIMEN LET vee .;j_.z.'{mH'H l
Shell Game”  3BP:PRINT " the lo L=2 61@: IF ASC M$=12
198 PRINT Cert | cation of the 4qa‘iF“ﬂ55'”3:13 THEM LET 1=1+1
984, John R, G pra?iUAIT B __ THEM LET 1=1+] pogp. 1 152THEN LET
bson” 318: "random LET 1= 4981 IF IJ2THEN LET 1=
280:PRINT * The PC (RND 3)-1 .. 1=8 630: IF ASC M$=iQ
-2 is quicker 328:"down"|F ]=p 4B@:|F ASC N&=1] THEN GOTC “dow
than" THEM LET 2$¢@) __ [HEN GOTO "up! -t
ZI18:PRINT the ey VIR 1414140808 42@: GOTO0 '_'d-::mﬂ” RAB:CATO "up
e! To mowve th 18545454 gap3e 988 up"lF 1408 oo '
¢ pea" 4444 3C4288" THEMN "testi™ 1474
F2BIRPRINT to th 238:1F I=|THEM LET “28:ns=P3.B$=Ls:(3 :
10 Isswe 33  POCKET COMPUTER MEWSLETTER
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SHELL GAME

This program was submitted by Jom R Gibsarr. 724
COrive #8. Coforado Sorings. CO 80916 e
explains it in the following manner.

Here 15 a simulation of the old shell game. The
arrows on the PC-2 are used 1o move the pea and
shells. Can you keep up? If you are in on the secret
you will always know the locationof the pea!

The Effect

You can always find the hidden pea whether It Is
hidden by a spectalor or at random by the
compuler.

The Presentation

There are Lwo ways to present the effect. Flrst, the
pea can be nidden manually o that the maglclan
must “guess” Its location other players can
have you leave the room or tum away while they
shuffle the pea around.) Altemately, press R 1o
have the computer randomly select a hiding place.
Elther way, you 83 the maglclan will nolL be fooled.

Press DEF/S to execute the program after it
has been loaded. A short set of Instructions s
followed by a display of three shells. To lift the
shells and view the pea, push the up arrow. To move
the pea right use the right arrow, Lise the left arrow
o move the pea In that direction. After you have
positionad the pea where you want It use the down
arrow o cover the pea.

MNote: The program Is numning continuously In
order to read nese control keys. Thus, Lo stop you
st use the break key.,

The Secret

In this trick, the computer Is your accompiice. It
signals the location of the pea using the word “pea”
in the display. If the upper |eft corner of the letter
"p" 1s missing, then the pea |s on the left, If the pea
is in the center, no signal Is glven. when the pea is
on Lhe right, the upper right corner of the a Is gone.

Diagram Secret of te Sell Gamne!

e
Pes is under left shell: P EE ﬂu

=1:§
Pea i under right shell: ===F E'E ﬂ,

Fea is under niddle zhell:

e R Y
_-._'-___.-'-_.—
BINARY MAGIC

This program was submitted by o R Gibson, 224
Chaoman Drive #5 Colorsow Springs, OO 80918
John has the following to say about his pr

This program can be enjoyed on three [evels. To
the compuler rewcomer, Lhis program can be
presented as a magic trick. It is impressive both
visually and Intellectually. On the second level the
student will find it a practical demonstration of the
binary numbering system. Play around with it for
awhile and you will have a much better
understanding of how this counting system works,
Even acdvanced computerists will be amused by the
program as It Is unsurpassed as an example of PC
graphics.
The Effect

A spectator selects a graphics object from those
displayed (16 totall The person then answers four
questions (truthfully) with a yes or no. The psychic

computer then reveals the object the spectator nad
Inmind

The Presentation

Load the program and hit DEF/B 10 execute. Some
instructions will pe alsplayed, followed by Lhe
graphics symbols. Choose one. Press the ENTER
button. The computer will ask wnelher or not your
Symbol 15 among the ones dlsplayed. If It is, press
and the ENTER key. If nol, then press N and the
ENTER key or altemately just press ENTER. This
process s repeated three more Umes after which
the computer reveals the object that was selected
EJ{IT lé'-; spectator! To do Une trick agaln, press

The Secret

The ftrick Is self-working. Each object s
represented by a binary nurmber from 0000 (male
symbol) to 1111 (female symbol) where 0 = no and 1
= yes. See the accompanyling diagram.

Olagram 77 Secret of Binary Magic!

0
4 =l
1
2 =2

I
s

Illt—""—ﬁ
81 0 1= decinal Five (zmile symbol}

Quertion One
“= Quration Twn
Queition Thres
Question Four

POCSET COWUTER MEVSLETTER  ILssm 33 11



Program Sinary Megic
188: RER Binary Hag Yo * 23; S7B:REM Male, Hear

‘gy 12 March 1 258:PRINT “ symbol 4B8: INPUT ¥ Here( t, Swirl

984 2ill be rewea Y, MI7?" ;X3 g :0aTa "AR3648949
118.2EM Copyrisht led!" a]18: [F X&="Y"THEM IG49433688848°"°,

1984 by John R 2Z68:PRINT " Press LET N=MN+4 "BBA344F JFAF 4

. Gibson epter 10 conti A2B:CLS @ Xs=" Y 793pgaar, "alIc
128: "B"CLEAR :0IN nue , " 43d:GPRINT As(8);n 2ESBSFSBZE I CER

a%¢15)x2@: 272: "G'UAIT B:N=@ $(3);A8C18A) ;A% ag"

RESTORE ZEB:FOR ]=ATO 14: (113;A%0]12);48 sag:REM Clover; Go
138: FOR ]=BTO I35 CPRINT AsC]l); (13)insCl4)ins biet, Smilely
142: READ AsC]): 29@: BEEP 1,1, 4: (13); 608: DATA "BB63594F

NEXT | NEXT 1:udAlTl 148: INPUT " Herel 454F 59632882,
158:WRIT 138 IAA: CPRINT As(15): ¥y HIT" I NS ‘BPRRIEZ2Z2223
168: PRINT Bi WRIT B 458: IF X$="Y" THEN Fegaaga”, "8a3ad

nary Magic” 318:CPRINT ps(]);a LET N=M+B 28242224283220
178: PRINT " Cprt | $(3);a8(5);a%( 46B:-CLS :Xs=" " aa"

984, John R. G 2);as(9);08(1]1 478:FOR 1=170 38  G1@:REM Phone, Squ

inson” ‘iﬁ*ﬁiiliﬁiﬁlﬂﬂaﬂ:HEEF 2, 248, 2: art, Triangle
188: PRINT * The P 3 GCURSOR 6@ G28:NATA "BBFSDAF

C-2 will quess 328:1NPUT " Herel 498:GPRINT "ICICIC 777 SO2F pRRR",

the" Y NITUiXE ICPF3EICaBRR"; "BBIC2241414]2
199: PRINT * object 338:1F X3="Y"THEN s5p@:GPRINT AS(RND 2iceeaa”, ' Aees
you are think LET NaN+l (163-1); 1IC2APFEB2F 2R1C
ing"” 39B:CLS :M$= 518:GPRINT "B2881C AB"
208:PRINT * of. ¢ 358:GPRINT As(2);a 3EAFICICICICY 63B:REN Die, Circl
hoose a symbol $(3);A%06);0%0 s2p:MEXT | e, UFD
from" 7;03010);a3(] 53:PRINT “You are 548:0ATA "BOOB3EJE
218:PRINT * thoss 1)3R8C142;088) thinking of 1 JEJE3E24)28C",

displayed. Pr 335 he "jidAlT "BB40/83E2B2F 2

c5s" 368: INPUT " Herel S48:CPRINT AS(MN): B3E7842", "9088
228: PRINT erte Yy MIT jXE CLS 1422412242880

r keoy., Answer 378:IF X$="Y"THEN 558:CG0T0 "G" aa”

' LET MNaN+2 SER:0NTA "AP3RABAR (58:REN Cup, Wumpu
230: PRINT "auest o JBBICLS iX$=" " 48350387PBRB", 5, Diamond

ns with a yes¢ J9B:GPRINT ASl4);A "PABE11214221]1 GEB:DATA "PRBGE2979

vy ar" $(5);as%(6);asc |BE09a8", "A884 ?986L2BR2080" .
24@: PRINT "no (N) 2);AsC]12);as(] 324n1429261888 REM Female

Blus ENTER and jascla;asd aa” STATUS ] 17224

INSIDE THE PC-1500

This Is the third part of the current serles on the
Sharp PC-1500. The Information is provided
through the efforts of Aavdlin Rabes, 407 Narith 1st
Avere, Marshalltown, JA 5158 we pick up In this
Issue from where we stopped In ACV]ssue 32. Thal
Is with a continuation of synopsls of a number of
the routines contalned In the ROM of the PC-1500.
(Of course, virtually all of this information s
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applicable to the Radlo Shack PC-2). These
routlnes are capable of performing many useful
functions when called as mechine |
subroutines, etc. Norlin has spent a greatl deal of
time gleaning this Information and providing an
easy 0 read of thelr uses. The next
plcks up where the previous article left off --

the miast of presentng Informalon on binary
routines,



BEIHRRY FORMAT IH RA

The fallowing format 15 used fopr data in RO

7AE4  BZ. ddentifeivng RO as containing binary
TARS Firzt hute of data
TRARE  Serond bute of data

Dats in thiz format may not Be uzed 3= inPuk for Fleabind-Point
arithmetic Frookines, It mas,; howsver,; constitute the contents af 2
variabkle: BRSIC roupbtives will correckly inkterfredt 1t

Subroutiﬁ? I9E? stores the contents of U into BB, in binary format,
Fallowing execution: A will contain UL, % and U are wnchanfed,

Subroutine TI9E32 stores the bute Polnted to by ¥ into FE, in binard

format, Followind execution,: WL will contain that same bate; UH
will contain BA. Y% is unchanged,

CHARACTER =STEIWG ROUT IMHE=
STRINMG POIMTER

A =tring Poitiker 1w EB haszs the fallowind format:

FABA TR, jdentifuing EB as a strin2 Pointer
TRES High khute, beginning address of strind
FRZE  Low bute, beginning address of sbring
TAB?  Humber of characterszs in string

Call 24 C(DEAF) ztores a string Pointer into RB, taking ¥ as the
bBegirnin? addrezs,. and B a2z Ehe length of Rhe string. ¥ 1z unchan9ed,

Call TC CDEBCY loads ¥ with the address; and UL and A with the
lenath of the =ftring Pointed to by BB, Eefizter Y iz unchanfed.

Subroutine IE43 will coPy the strin? belinning at X, containing UL
characters, into memord beginning at address Y, After execution, Y
Hill contain the address fallowing that of the last character stored.

EDUIYALEMTS OF BASIC FUNCTIONS

1 Streins tnPut, numeric cutfPot. Prior to executiaon, EB must contain
a3 Painter to the ztring: the aoumeric resolt will be pPlaced into BE,

fay AEC: Subrogkine D3DD.  Precede by loading YL with 3. Fesuwlt
will ke in binars formak,

kY LEH:  Subroutine D900, Precede by loading YL with €4, Result
H1IT11 ke 1w bainare format,

ce) WAL Suberoutine DODF.,  Fesult will be in decimal.

2y MHumeric inPut, strind outPut. Prior to execution. RO must contain
rupmeric data Ceither hinarye o decimal format), and 7294 must contain
160, Fallowing evecubtion. FA will santain 3 painter to the resuolting
=tran@s and UH o1l contain either B ar an ereor oocde,

PESET COWPUTER MEUSLETTER Isme 73 13



Cay CHEE: Sokrootine DER1. (01 i Placed into PAHO4. instead of Dd?
hr STR$: Subroutine DICF,

STEING COMPAET=ZONS

e e L ee— e

Sukrantine NEF3 will comPare the buo strinds indicated by string
Foipkers in B3 and B2 (here designated 3z RBF and EZE), The comParison

Perdormesd will debend on the copntents of A, a2 fallows:

A=0A" RE$IOR2E A=04: FEBF=RZF
F=d1:  PAIIREZE H=G5' RAS=REZ2%
R=0Z: ROF:RZE A=0f: RAOE>=R2F

If the tezt condition is met, RB will contain 1 with flag £ cl=ar;
otherwize, Rl will contain A, with fl3a Z zet. RZ will bes upnchanSed.
(HOTE: CamParizons using A=S or & will not work with EOM version AAL.D

“'ARIAEBRLE= USED EY EAZSIC
LOCATIHG A HAMED YARIAELE

A wariable sPecified by its name may be located ba Call 2B <D4el.
Precedind execution: the wvariable sousht must be sPecified. according
to the following rules:

¢1Y UH must contain the ASCII code for the First character (A to 22
af the narme of the wvariable. B ) and @80 ) may not bhe used here,)

¢2% Faor one-=character pames. UL must contkain zero. For two-character
mames, UL must cantain ke ASCII code for the zecond character—-—-except
that when the second character iz B o 9, UL zhould contain 149 to 19,

2 I a z2tping wariabls 18 sPecified. UL must be increaszed by 20;

if a dimensioned wariable. by 24,

40 Mhen 2 2indle cyubscrift iz vsed. A1 mpost be stored into FEEC,
and BB must contain the waluese of the subzcripPt Cin decimal)d,

(S5 bhen 2 double subscrift iz wzed, 02 must be stored into 7==C,
The first zubsecript (iv decimall must be Pushed 1nto the BRSIC data
ztack . the sesmond zubzcoript Cin decimal) must be conbained in RO,

Tiice elata bu*es mpst £a1lo Ehe instruockion <21l1102 Ehiz zubrout ine,
The first of theze two Pazsed butes should be SH., Following execution
af Call AE. 1 wi1ll cantain the beginningd addrezz of the variable, Also,
F@ will contain a wariakle Pointer, having the followind farmat’

TAN4 A
¢ HEAS H1ﬁh bate of wvariable addre:
FABE  Low bete of variable addres

THEATY  Lenath of strin3 wvariabkle: 22 1 ngnmeric

I+ a subacrift iz too larss. or a subscrifted wariable was oot
Previously dimensioned, the retorn address is incremented by the zecond
Paz=cd butes, with UH containing an ervor code, I€ an non=zubscrif ted

previausly—undefined variable wazs sopdht, PAGS-FAGE will conktain the
codes for the variables name. with 289 added to the first code,
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LOADTHG FEd WITH ?ﬂEIHBLE COHTENTS

Call BE ¢D451) may be used to load RO with the contents of 2 wvariaphle
specified by wame. FPreceding execution. the wariable zousht must be
sperified according to the same rules uzed abowve.

The first of two Passed butes muzt be
will ~ankain numeric data or 3 Pointer Lo
the wariable srecified,

252 Fallowind execution. RA
a shring. as determined by

If a subscrift is too laras, or a zubscriPted var-iahle was ok
previaously dimensioned, the return addresz is inersmented by the second
paszed bube, with UH containing an error code. If an noh-subscrifted
previonsle-undefined variable waz soudht. F@ will contain zero.

CLEARING YARIARBLES

Subrontine DASH clears all BASIC variablez. Ho chan®e i Y.
Subrentine DAS1 -lears Maln—memors variables only, by resetting the
Start of Yariawles Pointsr {7E99-7R29R). Ho changs in ¥: Y. or L
TIME and FRAHDOM HUMMEER
TIME <(FORMAT USED BY EBERZICH

Subrautine DESZ cories TIME into RQ. in the same format nzed by
BASIC, FRegisters #H and 7H will contain 7R following execution.

Suberoutive DE1D stores RO into TIME. with RO S1wven in the same
format used ba BRASIC. e data bubts i1z Passed ko this snbroytine: 1L
iz added to the return address if RS zpecifiesz TIME incortectld

Aot e T

Data may be transferred betusen R and the timer with the followind
format used in RA:

TEOD  Hot used

TAB1 Mot uzed

YR02 1=t rebble=manth number Chexd . Zad nsbbleswesk das (8 to £
TARZ Date of month Cdecimall

TAR4  Hour {8 to 23, decimal?

FAGS Minute (0 to 5% decimall

TAGE  Second (A to 53, decimald

THEY  Hot used

Supreutine ESTR mofie= RO into TIME: ¥ and ¥ are vnchanaed,
Subroutine ESE4 cobies TIME into RO M and Y are unchanded.

FAHDOM HIUMEEE

Subrontine FSOD places RHMD ¢REY. interfretesd 2z in BASIC. into RO,

The random number iz replaced bue its next walue., Both B2 and RS are
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izecd HH and YH will cantain VA following suvecoution,

fall SC FELEY replacss the randosm mmber (located VBBB-7EAT. iwn
decimal farmat) by 1tz pext wvalue, Procade bu 1oadingd ¥H and YH uith
TH. Following evecution. ¥H and YH will contain 7A. The contents of
oty BA and B2 will be chanded.

FEMFADIMS COnDEeE= FROM EBEASI
EYALUATION OF EXPRESSION IM EBRSIC

Call TF (DRDF)» awvaluwates an exPreszjion skecified by BRASIC code.
beaivwning at the address contained in ¥, The reaplt 12 Placed into RO.
The BAHSTD swpression 13 terminated by and of the codezs G (nulll,

A0 (EHMTER». 2C (mommad), 3A (=alon), or 2B (zemicolon).

The instruction calling this subroutine muzst be followed by a data
bate. which will be added o Ehe petors addrgzz (with UH containing an
aperafriate erpor Ccode) if an error GoCurs.

MHumeric rezulks obtaived from AHD, OR. MOT. ASC. LEH, POINT. PEEEK,
o PEFE# are 1n 3i9ned binary: other mneric results are in decimal.
String rezults are &vPressed 3= strind Pointers in RO, with the string
it=e=lf locatsed 10 bEheE SEri1ng Buifter.

CONVERSTION OF HEX CHARRCTERS TO EYTE

Subroutine EDIS loads A with 2 bute determnined by a Pair of codes
for hew diaitz, located starting at address ¥, Codes for characters
ather than ¥=9 ar A-E will clear flag €, si19naling an error. After
cwecibinn H will Paint to the next address: Y and U are unchangsd,

fmEAaRcH PO BARSTIC PROGRAM L IHE

Subronting DZEA zearches for the addresz in memory of the BRASIC
lite whozae wuwber <10 hexadecimal) iz contained in U, The search will
beain at the addrezs indicated by the START OF BASIC (or START OF BASIC
in ROMY Pointer, 1t will end if a stof bute is encountersd,

The zane 2ubroubkine will search for- the line with 3 sPecified label.
ITnn thi= ~a2e. 1M must contain FF: and BB must contain 2 strin2 Pointer
Pointind Fo e =kpeind fornming the lakel sought. 1§ necessary, a
search forr 32 label will buPass stoP butes, continuwing until EHD OF
BASIC 15 reached.

In sither =332, 1f the line soudht :2 located., the addrezz of the

fFiret statem=nt in that lines i=2 Placed into PERAE-A7. (The addrezs at
whiich the line‘z pumber bedins iz lesz than that addresz by 3.2
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